E;AnE EISSN 2149-1976

/VES

www.thejournalofbreasthealth.com

The
Journal

O

Breast
Health

Factors that Affect Drain Indwelling Time
Omer Uslukaya et al.; Diyarbakir, Turkey

Correlations Between Oncotype DX Recurrence Score
and Classic Risk Factors
Vahit Ozmen et al.; istanbul, zmir, Antalya, Ankara, Kayseri, Adana,

Diyarbakir, Turkey

FDG Correlation in Breast Cancer

Gamze Udurluer et al.; Adana, Turkey

Estrogen Positivity Bone Mineral Density
Zeynep Erdogan lyigiin et al.; fstanbul, Turkey

Diffusion-weighted MR in Breast Lesions
Yasin Akin et al.; istanbul, Turkey

Editor-in Chief
Vahit OZMEN, Turkey

International Editor

Atilla SORAN, USA




www.thejournalofbreasthealth.com

The
Journal
of

Breast
Health

The Journal of Breast Health is the official journal of the
TURKISH FEDERATION OF BREAST DISEASES
SOCIETIES

OWNER AND

RESPONSIBLE MANAGER

Dr. Vahit Ozmen

On Behalf of the TURKISH FEDERATION
OF BREAST DISEASES ASSOCIATIONS.

Contact

Department of General Surgery,
istanbul University istanbul Faculty of
Medicine, C Service Capa / istanbul
Phone&Fax :+ 90212 53402 10

- Publisher
Ibrahim KARA

Publication Director
Ali SAHIN

Deputy Publication Directors
Gokhan CIMEN
Dilsad GUNEY

Publication Coordinators
Esra GORGULU
Betiil CIMEN

/N

Editor
Vahit Ozmen

Istanbul University istanbul Medical Faculty, istanbul, Turkey

International Editor
Atilla Soran

University of Pittsburgh, Magee-Womens Hospital, Pittsburgh, PA, USA

Associate Editors
NilGfer Galer

Hacettepe University Faculty of Medicine, Ankara, Turkey

Gursel Soybir

Namik Kemal University Faculty of Medicine, Tekirdag, Turkey

Seher Demirer

Ankara University Faculty of Medicine, Ankara Turkey

Erkin Aribal

Marmara University Faculty of Medicine, [stanbul, Turkey

Hale Basak Oztiirk Caglar

Medipol University Faculty of Medicine, Istanbul, Turkey

Assistant Editors
Ayfer Kamali Polat

Ondokuz Mayis University Faculty of Medicine, Samsun, Turkey

Biostatistics Editor

Birol Topcu

Namik Kemal University Faculty of Medicine, Tekirdag, Turkey

Copy Editor
David Chapman

Medical Translator
Dilara Bal

The Journal of Breast Health is indexed in Index Copernicus, EBSCO,
TUBITAK ULAKBIM Medical Databases, Tiirk Medline and Turkish Citation Index databases.

Zeynep YAKISIRER
Aydin Baran GURPINAR
Gizem KAYAN

Finance Coordinator
Veysel KARA

Project Coordinator
Hakan ERTEN

Project Assistants
Duygunur CAN
Aylin ATALAY

Graphics Department
Unal OZER

Neslihan YAMAN
Deniz DURAN

Contact
Address :Biiylikdere Cad. No: 105/9 34394

Mecidiyekaoy, Sisli, Istanbul, Turkey

Phone :+90212217 1700
Fax 149021221722 92
E-mail :info@avesyayincilik.com



National Editorial Board

Cihangir Ozaslan
Ankara Oncology Training and Research Hospital, Ankara,
Turkey

Sehsuvar Gokgoz
Uludag University School of Medicine, Bursa, Turkey

Serhat Turay Yazici
Medical Park Hospital, Bursa, Turkey

Metehan Giimis
Dicle University School of Medicine, Diyarbakir, Turkey

Murat Kapkacg
Ege University School of Medicine, [zmir, Turkey

Kemal Atahan
Katip Celebi University Atatiirk Training and Research Hospital,
[zmir, Turkey

Alper Akcan
Erciyes University School of Medicine, Kayseri, Turkey

Mehmet Yamac Erhan
Celal Bayar University School of Medicine, Manisa, Turkey

Sahande Elag6z
Cumhuriyet University School of Medicine, Sivas, Turkey

Aykut Soyder
Adnan Menderes University School of Medicine, Aydin, Turkey

International Editorial Board

Gretchen Ahrendt
University of Pittsburgh School of Medicine, Pittsburgh, PA, USA

Stanley N C Anyanwu
Nnamdi Azikiwe University, Teaching Hospital, Nnewi, Nigeria

Banu Arun
The University of Texas MD Anderson Cancer Center, Houston, TX, USA

Sushil Beriwal
University of Pittsburgh School of Medicine, Pittsburgh, PA, USA

The
Journal

of
Breast
Health

Orhan Demircan
Cukurova University School of Medicine, Adana, Turkey

Durmus Etiz
Osmangazi University School of Medicine, Eskisehir, Turkey

Bahadir Gillioglu
Marmara University School of Medicine, Istanbul, Turkey

Neslihan Cabioglu
Istanbul University Istanbul School of Medicine, Istanbul, Turkey

Nuh Zafer Cantiirk
Kocaeli University School of Medicine, Kocaelj, Turkey

Halit Yilmaz
Istanbul University Cerrahpasa School of Medicine, Istanbul, Turkey

Varol Celik
[stanbul University Cerrahpasa School of Medicine, Istanbul,
Turkey

Sibel Ozkan Giirdal
Namik Kemal University School of Medicine, Tekirdad, Turkey

Mifide Nuran Akcay
Atatiirk University School of Medicine, Erzurum, Turkey

Bilent Alig
Ankara University School of Medicine, Ankara, Turkey

Funda Meri¢c Bernstam
The University of Texas MD Anderson Cancer Center, Houston, TX, USA

Jose L.B. Bevilacqua
University of Sao Paulo School of Medicine, Sao Paulo, Brazil

Marguerite Bonaventura
University of Pittsburgh School of Medicine, Pittsburgh, PA, USA

Patrick Borgen
Maimonides Medical Center, New York, NY, USA




The
Journal

of
Breast
Health

Mihail Coculescu Tadeusz Pienkowski
University of Medicine and Pharmacy Carol Davila, Bucharest, Romania Medical University of Gdansk, Gdansk, Poland

Ivan Drinkovic Antonio Pinero

Hrvatsko Senolosko Drustvo HLZ-a KB Merkur, Zagreb, Croatia Virgen de la Arrixaca University Hospital, Murcia, Spain
Jeffrey Falk Dimitrios H. Roukos

St. John Hospital and Medical Center, Detroit, M, USA loannina University School of Medicine, loannina, Greece
Eisuke Fukuma Miguel Oller Sanz

Breast Center, Kameda Medical Center, Kamogawa, Chiba, Japan ~ Clinica Abreu, Santo Domingo, Dominican Republic
Kevin S. Hughes Barbara Lynn Sm|th

Harvard Medical School. Boston. MA. USA Massachusetts General Hospital, Boston, MA, USA

Jules Sumkin

Lidija Lincender
University of Pittsburgh School of Medicine, Pittsburgh, PA, USA

Emeritus Professor, Sarajevo, Bosnia-Herzegovina
Aysegqil Sahin

The University of Texas MD Anderson Cancer Center, Houston,
TX, USA

Barry Lembersky
University of Pittsburgh School of Medicine, Pittsburgh, PA, USA

Ronald Johnson
University of Pittsburgh, Magee-Womens Hospital, Pittsburgh,
PA, USA

Jorge A. Toro

University of Pittsburgh, Magee-Womens Hospital, Pittsburgh,
PA, USA

Kandace McGuire

University of Pittsburgh, Magee-Womens Hospital, Pittsburgh,
PA, USA

Vincent Vinh-Hung
University Hospitals of Geneva, University of Geneva, Geneva,

Switzerland
Lydia Mouzaka M. Firdos Ziauddin
University of Athens School of Medicine, Athens, Greece University of Pittsburg Medical Center, Pittsburgh, PA, USA
Lisa A. Newman Naim Kadoglou
University of Michigan, Comprehensive Cancer Center, London North West Healthcare NHS Trust, Ealing Hospital,
Michigan, USA London, UK
Masakuna Noguchi Imperial College, School of Medicine (ICSM), London UK
Kanazawa University School of Medicine, Kanazawa, Japan American University of Caribbean (AUC) School of Mediicine,
Florida, USA
Se-Jeong Oh

The Catholic University of Korea College of Medicine, Seoul, Korea




The
Journal

of
Breast
Health

The Journal of Breast Health is the open access, scientific online-only publication organ of the Turkish Federation of Breast Diseases Societies that
is published in accordance with independent, unbiased, double blind peer review principles. (The journal, which was established in 2005 under the
title of Meme Sagligi Dergisi / The Journal of Breast Health, has been published under the title of The Journal of Breast Health (J Breast Health) as
an online-only publication since April 2014)

The publication language of the journal is both in Turkish and English, and it is published quarterly on January, April, July and October.
The target audience of the journal includes specialists and medical professionals in general surgery and breast diseases.

The editorial policies and publication process are implemented in accordance with rules set by the International Committee of Medical Journal Editors
(ICMJE), World Association of Medical Editors (WAME), Council of Science Editors (CSE), European Association of Science Editors (EASE), Committee
on Publication Ethics (COPE), and the Heart Group.

The Journal of Breast Health indexed in Web of Science-Emerging Sources Citation Index, TUBITAK ULAKBIM TR Index, Embase, EBSCO and CINAHL.

All manuscripts must be submitted via the online submission system which is available through the journal's web page at www.thejournalofbreast-
health.com.

The journal's guidelines, technical informations and the required forms are available in the journal’'s web page.

Statements or opinions expressed in the manuscripts published in the journal reflect the views of the author(s) and not the opinions of the Turkish
Federation of Breast Diseases Societies, the editors, the editorial board and/or the publisher; the editors, the editorial board and the publisher disclaim
any responsibility or liability for such materials.

All published content is available online free of charge at www.thejournalofbreasthealth.com.

National and international copyrights of the published content belongs to the Turkish Federation of Breast Diseases Societies. Other than providing
reference to scientific material, permission should be obtained from the Turkish Federation of Breast Diseases Societies for electronic submission,
printing, distribution, any kind of reproduction and reutilization of the materials in electronic format or as printed media:

Editor: Prof. Dr. Vahit OZMEN

Address: Department of General Surgery, istanbul University istanbul School of Medicine, Capa, istanbul, Turkey
Phone: +90 (212) 534 02 10

Fax: +90 (212) 534 02 10

E-mail: editor@thejournalofbreasthealth.com

Web: www.thejournalofbreasthealth.com

Publisher: AVES - ibrahim KARA

Address: Blyiikdere Cad. 105/9 34394 Mecidiyekdy, Sisli, istanbul, Turkey
Phone: +90 (212) 217 17 00

Fax: +90 (212) 217 22 92

E-mail: info@avesyayincilik.com




The
Journal

of
Breast
Health

The Journal of Breast Health is an international periodical that is published in an
electronic format in accordance with the principles of independent, unbiased, and
double-blinded peer-review. Four issues are published annually; in January, April,
July and October.

A print version of the journal is not available and it is only accessible at the website
www.thejournalofbreasthealth.com. The manuscripts on this web page can be ac-
cessed free of charge, and full text PDF files can be downloaded.

Authors should submit manuscripts through the journal website (ww.thejournalof-
breasthealth.com). Manuscripts sent by other means will not be evaluated. Full
text of the manuscripts may be in either Turkish or English. The title, abstract and
keywords in every manuscript should be written in both Turkish and English. How-
ever, foreign authors outside of Turkey are not required to include the Turkish
title, abstract and keywords during their manuscript submission.

Preliminary conditions for the approval of a manuscript include originality, having
a high scientific value and citation potential.

Submitted manuscripts should not have been presented or published elsewhere
in either electronic or printed format. A statement should be included for previous
submission to and rejection by another journal. Relaying previous reviewer evalua-
tion reports would accelerate the evaluation process. Name, date and place of the
event must be specified if the study has been previously presented at a meeting.

The authors are requested to transfer all copyrights of the manuscript to the jour-
nal as of the evaluation process in relevance to the national and international regu-
lations. The Copyright Transfer Form signed by all authors should be submitted to
the journal while uploading the manuscript through the system. All financial liabil-
ity and legal responsibilities associated with the copyright of the contained text,
table, figure, picture, and all other sorts of content that are protected by national
and international laws belong solely to the author.

The corresponding author is required to complete the Author Contribution Form
in order to protect authors’ rights, and avoid ghost and honorary authorship is-
sues.

All kinds of aids and support received from both persons and institutions should be
declared, and the ICMJE Uniform Disclosure Form for Potential Conflicts of Inter-
est should be completed to clarify conflict of interest issues.

The format of the manuscripts must conform to the journal's instructions and to
the standards of ICMJE-Recommendations for the Conduct, Reporting, Editing
and Publication of Scholarly Work in Medical Journals (updated in December 2014
-http://www.icmje.org/icmje-recommendations.pdf), and the presentation of the
content must be in accordance with appropriate international guidelines. CON-
SORT guidelines should be used for the reporting of randomized trials, STROBE
for observational studies, STARD for diagnostic studies, PRISMA for systematic re-
views and meta-analyses, ARRIVE for animal studies, and TREND for non-random-
ized behavior and public health intervention studies.

An ethics committee report prepared in accordance with “WMA Declaration of
Helsinki-Ethical Principles for Medical Research Involving Human Subjects” and
“Guide for the Care and Use of Laboratory Animals” is required for experimental
and clinical studies, drug investigations and some case reports. The authors may be
asked to submit ethics committee report or a substitute official report, if deemed
necessary. In papers reporting the results of experimental studies, a statement
should be included in the text indicating that all subjects provided consent for the
study, after detailed explanation of all procedures that the volunteer subjects and
patients were subjected to. In animal studies, the means of pain and discomfort re-
lief should be clearly specified. Informed consents, name of the ethics committee,
issue number and date of the approval document should be written in the Material
and Methods section of the main document.

All manuscripts are subject to preliminary evaluation by the Editors. The manu-
scripts are reviewed for possible plagiarism, replication and duplicated publica-
tion during this process. Our journal will impose sanctions in accordance with the

guidelines of Committee on Publication Ethics (COPE) in conditions where such
non-ethical issues may arise. Subsequently, manuscripts are forwarded to at least
2 independent referees for double-blinded peer-review. The reviewers are select-
ed among independent experts who have international publications and citations
relevant to the subject of the manuscript. Additionally, a statistician evaluates
research articles, systematic reviews and meta-analyses. Authors are deemed to
have accepted that required revisions are to be made by the Editors provided that
this will not make a comprehensive change in the original document.

Upon approval of the manuscript for publication, requests of addition to or re-
moval from the author list or order change will not be accepted.

The manuscripts should be prepared in the form of a Microsoft Office Word docu-
ment and should comply with the following specifications.

Original Research: The abstract should be written in both Turkish and English,
and be structured with Objective, Material and Methods, Results and Conclusion
sections. The abstract should not exceed 250 words. Keywords must conform to
Medical Subject Headings (MeSH) terms prepared by National Library of Medicine
(NLM), and contain minimum 3 and maximum 6 items; keywords should be written
in both Turkish and English just below the abstract. The main text should contain
Introduction, Material and Methods, Results, Discussion and Conclusion sections,
References, Tables, Figures and Images, and should be limited to 5000 words ex-
cluding references. The number of references should be limited to 50.

Statistical analyses must be conducted in accordance with the international statis-
tical reporting standards (Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical
guidelines for contributors to medical journals. Br Med J 1983; 7: 1489-93). Statis-
tical analyses should be written as a subheading under the Material and Methods
section and the statistical software used must certainly be specified. Data must be
expressed as mean + standard deviation when parametric tests are used to com-
pare continuous variables, and as median (minimum-maximum) and percentiles
(25% and 75 percentiles) when non-parametric tests are used. In advanced and
complicated statistical analyses, relative risk (RR), odds ratio (OR) and hazard ratio
(HR) must be supported by confidence intervals (Cl) and p values.

Editorial Comments: Editorial comments aim at providing brief critical commen-
tary by the reviewers having expertise or with high reputation on the topic of the
research article published in the journal. Authors are selected and invited by the
journal. Abstract, Keywords, Tables, Figures, Images and other media are not in-
cluded. The main text should not include subheadings and be limited to maximum
1500 words; references should be limited to 15.

Review: Reviews that are prepared by authors who have extensive knowledge on
a particular field and whose scientific background has been translated into a high
volume of publications and higher citation potential are taken under review. The
authors may be invited by the journal. Reviews should be describing, discussing
and evaluating the current level of knowledge on a topic used in clinical practice
and should guide future studies. The manuscript should contain an unstructured
abstract not exceeding 250 words, and should include minimum 3 and maximum 6
keywords which conform to Medical Subject Headings (MeSH) terms prepared by
National Library of Medicine (NLM). The main text should not exceed 5000 words
and the references should be limited to 50.

The originality of the visual media contained in the reviews should be confirmed by
submitting a letter to the journal. The original versions of the printed or electronic
copies of the images adapted from a published source should be cited properly
and the written permission obtained from the copyright holder (publisher, journal
or authors) should be forwarded to the journal.

Case Report: Only a limited number of case reports are published in the journal.
Reports on rare cases or conditions that constitute challenges in the diagnosis and
treatment, those offering new therapies or revealing knowledge not included in
textbooks, and interesting and educative case reports are accepted for publica-
tion. The abstract should be unstructured and should not exceed 250 words. The



manuscript should include minimum 3 and maximum 6 keywords which conform
to Medical Subject Headings (MeSH) (https://www.nlm.nih.gov/mesh/MBrowser.
html) terms prepared by National Library of Medicine (NLM). The text should in-
clude Introduction, Case Report, Discussion and Conclusion sections, References,
Tables, Figures and Images, and should be limited to 700 words. References should
be limited to 10.

Letter to the Editor: Includes manuscripts discussing important parts, overlooked
aspects or lacking parts of a previously published article. Articles on the subjects
within the scope of the journal that might attract the readers’ attention, particu-
larly educative cases can also be submitted in the form of “Letter to the Editor”.
Readers can also present their comments on the published manuscripts in the
form of “Letter to the Editor”. Abstract, Keywords, Tables, Figures, Images and
other media are not included. The text should be unstructured and should not
exceed 500 words; references are limited to 5. The volume, year, issue, page num-
bers, and title of the manuscript being commented on, as well as the name of the
authors should be clearly specified, should be listed in the references and cited
within the text.

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 pres-
ent important information that should be shared in academic platforms. Titles of
the images should not exceed 10 words and should be provided in both English
and Turkish. 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.

Special Considerations

Names of the corresponding author and other authors, affiliations, and other in-
formation on the study centers should not be included in any part of the manu-
script or images in order to allow double-blinded peer-review. Such information
should be uploaded to the relevant section of the online submission system, and
be separately specified in the title page.

All tables, figures, graphs and other visual media must be numbered in order of
citation within the text and must not disclose the names of the patients, doctors
or institutions. Tables must be prepared in a Microsoft Office Word document us-
ing “Insert Table” command and be placed at the end of the references section in
the main document. Tables should not be submitted in JPEG, TIFF or other visual
formats. In microscopic images, magnification and staining technigues must be
specified in addition to figure captions. All images should be in high resolution
with minimum 300 dpi. The lines within the graphs must be in adequate thickness
so that loss of details would be minimal if a reduction is needed during press. The
width must be either 9 cm or 18 cm. It would be more appropriate if profession-
als prepare the drawings. Gray color should be avoided. Abbreviations must be
explained in alphabetical order at the bottom. Roman numerals should be avoided
while numbering the Tables and Figures, or while citing the tables in the text. Deci-
mal points in the text, tables and figures should be separated by comma in Turkish
sections and by dots in English sections. Particularly, tables should be explanatory
for the text and should not duplicate the data given in the text.

Pharmaceuticals should be specified with their generic names, and medical prod-
ucts and devices should be identified with brand name and company name, city
and country.

References

References should be numbered consecutively within the main text in the order
they are cited and should be stated in parenthesis. Only published data or manu-
scripts accepted for publication and recent data should be included. Inaccessible
data sources and those not indexed in any database should be omitted. Titles of
journals should be abbreviated in accordance with Index Medicus-NLM Style (Patri-
as K. Citing medicine: the NLM style guide for authors, editors, and publishers [In-
ternet]. 2nd ed. Wendling DL, technical editor. Bethesda (MD): National Library of

The
Journal

of
Breast
Health

Medicine (US); 2007 - [updated 2011 Sep 15; cited Year Month Day] (http://www.
nlm.nih.gov/citingmedicine). All authors should be listed if an article has six or less
authors; it should not be represented by “ve ark.” in Turkish articles and by “et al.”
in English articles. References published in PubMed should have a PMID:xxxxxx
at the end of it, which should be stated in paranthesis. The reference format and
punctuation should be as stated in the following examples:

Journal: Little FB, Koufman JA, Kohut RI, Marshall RB. Effect of gastric acid on the
pathogenesis of subglottic stenosis. Ann Otol Rhinol Laryngol 1985; 94:516-519.
(PMID: 4051410)

Book Section: Sherry S. Detection of thrombi. In: Strauss HE, Pitt B, James AE, edi-
tors. Cardiovascular Medicine. St Louis: Mosby; 1974.p.273-85.

Books with Single Author: Cohn PF. Silent myocardial ischemia and infarction. 3rd
ed. New York: Marcel Dekker; 1993.

Editor(s) as author: Norman 1J, Redfern SJ, editors. Mental health care for elderly
people. New York: Churchill Livingstone; 1996.

Conference Proceedings: Bengisson S. Sothemin BG. Enforcement of data protec-
tion, privacy and security in medical informatics. In: Lun KC, Degoulet P, Piemme
TE, Rienhoff O, editors. MEDINFO 92. Proceedings of the 7th World Congress on
Medical Informatics; 1992 Sept 6-10; Geneva, Switzerland. Amsterdam: North-
Holland; 1992.p.1561-5.

Scientific or Technical Report: Smith P. Golladay K. Payment for durable medical
equipment billed during skilled nursing facility stays. Final report. Dallas (TX) Dept.
of Health and Human Services (US). Office of Evaluation and Inspections: 1994 Oct.
Report No: HHSIGOE 169200860.

Thesis: Kaplan SI. Post-hospital home health care: the elderly access and utilization
(dissertation). St. Louis (MO): Washington Univ. 1995.

Manuscripts accepted for publication, but not published: Leshner Al. Molecular
mechanisms of cocaine addiction. N Engl J Med In press 1997.

Epub ahead of print Articles: Aksu HU, Ertirk M, GGl M, Uslu N. Successful treat-
ment of a patient with pulmonary embolism and biatrial thrombus. Anadolu Kardi-
yol Derg 2012 Dec 26. doi: 10.5152/akd.2013.062. [Epub ahead of print]

Manuscripts published in electronic format: Morse SS. Factors in the emergence of
infectious diseases. Emerg Infect Dis (serial online) 1995 Jan-Mar (cited 1996 June
5):1(1): (24 screens). Available from: URL: http:/ www.cdc.gov/ncidod|EID/cid.htm.

The latest status of the submitted manuscripts and other information about the
journal can be accessed at www.thejournalofbreasthealth.com. Should you have
additional questions, contact details of the Editorial Office and Publisher are pro-
vided below for correspondence.

Editor: Prof. Dr. Vahit OZMEN

Address: Department of General Surgery, istanbul University istanbul Faculty of
Medicine, Capa, istanbul

Phone: +90 (212) 534 02 10

Fax: +90 (212) 534 02 10

E-mail: editor@thejournalofbreasthealth.com

Web: www.thejournalofbreasthealth.com

Publisher: AVES - ibrahim KARA

Address: Bilyiikdere Cad. 105/9 34394 Mecidiyekdy, Sisli, istanbul, Turkey
Phone: +90 (212) 217 17 00

Fax: +90 (212) 217 22 92

E-mail: info@avesyayincilik.com




The
Journal

of

Breast
Health

Psychiatric Symptoms and Psychosocial Problems in Patients with Breast Cancer
Filiz izci, Ahmet Serkan ilglin, Ebru Findikli, Vahit Ozmen

Factors that Affect Drain Indwelling Time after Breast Cancer Surgery
Omer Uslukaya, Ahmet Tiirkoglu, Metehan Gimus, Zibeyir Bozdag, Ahmet Yilmaz, Hatice Gimis, Seyhmus Kaya, Mesut Giil

Correlations Between Oncotype DX Recurrence Score and Classic Risk Factors in Early Breast Cancer: Results
of A Prospective Multicenter Study in Turkey

Vahit Ozmen, Ajlan Atasoy, Erhan Gékmen, Mustafa Ozdogan, Nilufer Giiler, Cihan Uras, Engin Ok, Orhan Demircan,
Abdurrahman Isikkdogan, Neslihan Cabioglu, Fatma Sen, Pinar Saip

Correlation between 18F-FDG Positron-Emission Tomography 18F-FDG Uptake Levels at Diagnosis and
Histopathologic and Immunohistochemical Factors in Patients with Breast Cancer
Gamze Udurluer, Sinan Yavuz, Zileyha Calikusu, Ertugrul Seyrek, Mustafa Kibar, Meltem Serin, Canan Erséz, Orhan Demircan

The Relationship between Bone Mineral Density and Estrogen Receptor Positivity in Patients with Breast Cancer
Zeynep Erdogan lyigiin, Kezban Nur Pilanci, Fatmagiil Kusku Cabuk, Serkan ilgin, Cetin Ordu, Tomris Duymaz, Giil Alco,
Filiz Celebi, Dauren Sarsenov, Filiz izci, Alper Oztirk, Filiz Agacayak, Ulkiihan iner Kéksal, Fatma Aktepe, Yesim Eralp,
Vahit Ozmen

Diagnostic Value of Diffusion-weighted Imaging and Apparent Diffusion Coefficient Values in the Differentiation
of Breast Lesions, Histpathologic Subgroups and Correlation with Prognostic Factors using 3.0 Tesla MR
Yasin Akin, M. Umit U§urlu, Handan Kaya, Erkin Aribal

Periductal Stromal Tumor of the Breast: A Case Report and Review of the Literature
Gokce Askan, Erkin Aribal, Gamze Ak, Handan Kaya

Transcatheter Arterial Embolization for Controlling Severe Bleeding From Recurrent Locally-Advanced Breast Cancer
Sefika Aksoy, Bilent Akce, Ozgiir Kilickesmez, Riza Umar Giirsi, Mehmet Semih Cakir, Mehmet Ali Nazli, Acar Aren

Vil

Subcutaneous Oleomas Following Sunflower Oil Injection: A Novel Case and Review of Literature
Ozgir Sarica, Arda Kayhan, Hiiseyin Cengiz Demirkiirek, Aysenur Akyildiz igdem




Review J Breast Health 2016; 12: 94-101
DOI: 10.5152/tjbh.2016.3041

Psychiatric Symptoms and Psychosocial Problems in
Patients with Breast Cancer

Filiz {zci!, Ahmet Serkan Hgiinz, Ebru Findikls?, Vahit Ozmen*

'Department of Psychiatry, Istanbul Bilim University School of Medicine, Istanbul, Turkey

’Clinic of General Surgery, Gaziosmanpaga Taksim Training and Research Hospital, Istanbul, Turkey
3Department of Psychiatry, Kahramanmaras Siit¢ii Imam University School of Medicine, Kahramanmaras, Turkey
“Clinic of General Surgery, Istanbul University Istanbul School of Medicine, Istanbul, Turkey

ABSTRACT

Cancer is a physical disease and also one of the leading clinical manifestations where psychosocial problems are prevalent. Psychosocial problems that
these patients may have in the long run include anxiety, uneasiness, mourning, helplessness, fatigue, impairment of concentration, sleep disorders,
mental and cognitive reservation, sexual dysfunction, infertility, psychological distress, and psychiatric disorders. Psychosocial problems have a nature
of underpinning the emergence of psychological troubles. The prevalence of psychological disorders in patients with cancer range from 29% to 47%.
Psychiatric disorders that are likely to be seen are severe stress disorder, adjustment disorder, depressive disorder, and other neurotic disorders. It is
considered by the present author that in the event of breast cancer, potential psychiatric disorders may affect prognosis of the disease, adherance to
and success of therapy, social and societal functioning, and survival rate. This paper aims to review the psychiatric symptoms and diseases that may
develop in patients with breast cancer, which is one of the most frequent types of a globally common disease; i.e., cancer, as well as the impact of
psychiatric symptoms on the treatment of disease.

Keywords: Breast cancer, psychiatric symptoms, psychosocial problems
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Introduction

According to data published by the World Health Organization, the global burden of cancer has doubled within the last 30 years (1).
In most countries, including ours, cancer is the second most common cause of death (2). Any diagnosis of cancer accompanies serious
psychosocial problems for the patient, his/her relatives and society, as well as significant work force losses (1). It is a challenging disease
that induces a crisis in the patient’s psychological balance and is perceived as a disaster in the eyes of the patient and his/her family, gen-
erating huge impacts in terms of both physical and emotional aspects with the feelings of fear, hopelessness, guilt, desperation, and being
abandoned (3). Behavioral factors play a part in the development of cancer, but psychiatric complications may emerge in patients with
cancer due to various psychological impacts that have neurophysiologic and perceptual character. Such psychiatric complications and
psychological challenges impair adjustment capabilities and quality of life of the patient, and also negatively affect the course of disease
and response to treatment (4).

The prevalence of psychiatric disorders in patients with cancer reportedly ranges from 29% to 47%. The existence of depression may
disturb compliance to treatment and negatively affect the course of disease, which increases the duration of hospitalization and treatment
expenses (5). Recent studies found that the factors such as socioeconomic status, social support, performance capacity, recent losses, and
awareness of the diagnosis of cancer might affect the rate of psychiatric disorders (6-8). In addition to its chronic and malignant nature,
cancer is an important casue of emotional, mental, and behavioral reactions. In this sense, it is important to identify mental problems
and underlying factors in order to understand the patient better, to facilitate his/her adjustment to the new state, and to plan a proper

approach (9).

On the other hand, breast cancer is the most common cancer type among women and it has also always been the most investigated cancer
type in terms of its mental and psychosocial aspects because it poses a threat to an organ that symbolizes femininity and sexuality (10,
11). In the event of breast cancer, initial reactions are usually related to pain and death, and subsequent reactions are about loss of breast,
which may come into existence secondary to surgical therapies. Loss of breast, as an organ that represents motherhood, sexuality, and
esthetics, is mostly perceived as a loss of attractiveness, fertility, sexuality, and femininity as a whole (12). Moreover, chemotherapy, radio-
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therapy, and surgical treatments lead to deterioration of the quality of
life to a considerable extent, and to certain adverse physiological and
mental effects such as anxiety, depression, body dysmorphic disorder,
infections, and vomiting (13-16). The aim of this paper was to review
psychiatric symptoms and illnesses that may develop in patients with
breast cancer, and their potential impacts on treatment process.

Epidemiology of Breast Cancer

Examining the incidence, mortality, and prevalence of cancer for the
year 2002 across the globe, it was reported that 10.9 million new can-
cer cases emerged, 6.7 million of which resulted in death, in addition
to 24.6 million expected cases who were still alive. The most diagnosed
types include lung, breast, and colorectal cancer (17). Breast cancer is
the most common camcer one among women. It accounts for 33% of
all cancer cases and 20% of cancer-related mortalities among women.
In general terms, it is the second most common cause of cancer-related
death after lung cancer (18). In Turkey, on the other hand, the inci-
dence of breast cancer is observed to be 35% among women (19).
A study on the assessment of cancer incidence and mortality across
40 European countries confirmed that the incidence of breast cancer
ranked number three with a rate of 12.8% after lung and colorectal
cancer cases (20). In 2006, the incidence of breast cancer was calcu-
lated to be 28.9% across Europe (21). In 2000, the rate was 24.9% for
Turkey (22), reportedly tripling within last 10 years (23).

When it comes to the relationship between cancer-related mortalities
among women and age groups, it is seen that leukemia ranks first in
those aged 15 years and below, lung cancer comes first in the 55-74
years age bracket, colorectal cancer is the most common in those aged
74 years and above, and breast cancer ranks number one in the group

aged 40-44 years (24).

Breast Cancer and Psychiatric Diseases

Cancer is a serious health problem that mostly leads to death in the
absence of early diagnosis and treatment. In addition to causing death
in millions of people, it brings a considerably high probability of oc-
currence of psychiatric disorders (25). Accompanying psychiatric dis-
orders have a significant impacts on a patient’s quality of life, self-care,
adaptability to treatment, and over the course of time, the severity and
prognosis of cancer as well as response to treatment (25-28). People
who are told that they have cancer normally have difficulty in believing
what they have heard at first place, fail to acknowledge the situation,
lose their temper, and become sorrowful. After a couple of weeks, the
mourning stage gives way to efforts to adjust, a desire to fight, and
hope. However, in rare cases the mourning period lasts longer, turning
distress and anxiety into a clinical presentation of depression (29). Fea-
tures such as age, sex, personality, and variables that affect the progno-
sis of disease and response to treatment such as symptoms that give rise
to loss of ability, location of cancer, pain, the degree to which it reduces
the quality of life, life purposes, career, marriage, and family, and envi-
ronmental conditions such as social support, the existence of someone
who is perceived as helpful in an emotional sense, and socio-economic
status have several impacts on the ability to cope with the diagnosis of
cancer (28, 29). On the other hand, patients with breast cancer may
suffer from significant psychological problems due to several reasons
including uncertainty about treatment, physical symptoms, fear of re-
currence and death, change in female identity, body image and sexual-
ity, difficulties in daily life activities, family-related problems, and lack
of emotional support (30-32). In several studies on the psychology
of patients who underwent surgical procedures because of breast can-
cer, the psychological dysfunction rate was found to range from 30 to
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47%, without any significant difference between those who underwent
breast-conserving surgery (BCS) and those who underwent modified
radical mastectomy (MRM). It was also observed that 20-45% of the
patients continued to have a psychiatric disorder 1 year after the opera-
tion; 10% still had serious disorders 6 years after the operation (33).
In a study consisting of 303 patients who underwent BCS or MRM,
Kissane et al. found that 45% of the patients had various psychiatric
disorders, 42% of whom had depression and anxiety, 27% had minor
depression, 9.6% major depression, 8.6% solely anxiety, 6.9% pho-
bic disorders, and 20% had 2 or more disorders (34). The diagnosis
and treatment of psychiatric disorders may be helpful in increasing
patients’ adherence to therapy and quality of life (5). In this context,
it is of high importance to identify mental problems and underlying
factors in order to understand patients better, to facilitate adjustment
to their new state, and to plan a proper treatment approach.

Depressive Disorder and Anxiety Disorders

Cancer involves a high probability of occurrence of psychiatric dis-
orders, notably depression, anxiety, and adjustment disorders. The
frequency of depression among patients with cancer ranges from an
extremely low rate of 1% to considerably high rates such as 50%,
partly due to the differences in cut-off scores suggested by varied di-
agnoses and scales (35). A review on this issue reported that 10-25%
of patients with cancer were diagnosed with major depressive and
clinically significant depressive symptoms (36). These rates imply that
prevalence of major depression is 2-3 times more among patients with
cancer as compared with the general population (37). Among young
and middle-aged women receiving chemotherapy, levels of anxiety are
usually higher (38). Patients with cancer who are diagnosed as hav-
ing depression are reported to simultaneously have generalized anxiety
disorders (24%), panic disorder (18%), and posttraumatic stress dis-
order (PTSD) (30%) (39). Patients with breast cancer cases involve a
frequency of 19% according to a study conducted in our country, and
0f 16.7% according to a study performed abroad (40, 41). Depression
in patients with cancer was confirmed to have extended the duration
of hospitalization and reduced the quality of life (42). Another study
found the prevalence of depression in patients with breast cancer as
9%, with an emphasis on the fact that 24% of the patients with de-
pression had increased symptoms of depression over the course of their

follow-up (43).

It is also specified that 4 in every 10 patients with breast cancer experi-
ence high levels of anxiety or depression (44). A study that assessed the
patients during both the preoperative period and 3" and 12" months
within postoperative period detected that 55% of patients had anxi-
ety and/or depression at any one or more assessment (45). In another
study conducted on 503 patients with breast cancer, this rate was
found as 45.3% among patients with early-stage disease and 37% in
patients with advanced-stage disease (46). A study that employed the
HAD scale to assess 1083 patients whose breast cancer diagnosis was
received an average of 47 months previously determined anxiety and
depression among 38.2% and 22.2% of the patients, respectively (47).
Another study conducted on 84 women with breast cancer assessed
the patients at pre-op, post-op 1-3 month, and post-op 9-12 month
periods, and found anxiety rates of 33.3%, 35.7%, and 28.6%, respec-
tively, and depression rates of 40.5%, 42.9%, and 44.0%, respectively;
no statistically significant difference was observed in terms of average
scores of anxiety and depression, as distributed to those three periods.
The patients were found to have indicated lower scores of physical,
psychological, and social relation dimensions of quality of life, as well
as overall perceived quality of life, and perceived health status scores in
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both early and late stages of the post-op period compared with pre-op
period (48).

Another study that evaluated patients with breast cancer six times for a
period of five years, from the initial diagnosis, reported that the depres-
sion rate was highest (48%) in the first year following initial diagnosis
(49). Vahdadina et al. (50) found that even though average scores of
anxiety and depression decreased over time, anxiety and depression
rates were calculated as 38.4% and 32.3%, respectively, in the 18
month according to the cut-off score of the HAD scale (51). Hop-
wood et al. (52) evaluated 211 patients with advanced breast cancer
using the HAD scale and confirmed an anxiety and/or depression rate
of 27%. They also found that 155 patients continued to display signs
of anxiety and/or depression after 1-3 months. According to another
study that assessed depressive symptoms before the diagnosis of breast
cancer, as well as in the post-op 1%, 3, 6*, and 12" months (50), the
pre-diagnosis rate of depression of 40.9% decreased to 27.8% within
1 year, and depressive symptoms recovered over time (53). Burgess et
al. (49) similarly indicated that the frequency of anxiety and/or depres-
sion in women with breast cancer was twice more than the general
female population.

The consequence of patients with cancer developing anxiety and de-
pression during treatment process is that their level of understand-
ing and comprehension and skills to use coping methods deteriorate,
it becomes more difficult for them to build social interactions, their
adherence to treatment reduces, and their duration of hospitaliza-
tion increases, which is accompanied by increased treatment costs
and worsened quality of life (54-57). Psychological issues appearing
in patients with cancer were reported to be associated with physical
status, pain, sufficiency, emotional well-being, social relations, ad-
justment to disease, and relevant roles (58). Accompanying physical
symptoms, cancer treatment that reduces quality of life, and a patient’s
disease-induced functional losses all make identification and treatment
of depression more difficult (59). On the other hand, existing studies
on patients with breast cancer indicate that psychiatric morbidity is as-
sociated with increased symptom load, decreased adherence to therapy,

and deteriorated quality of life (40, 59, 60) (Table 1).

Suicide

Frequency of suicide among patients with cancer is relatively higher
with a relative risk of two times more than the general population
(61, 62). Factors such as non-controllable pain, untreated depression,
insufficient social support, substance use, history of suicide in the fam-
ily, and deprivation could increase the risk of suicide (63-65). With
a frequency of 8% among patients with cancer, suicide ideation may
turn into actual attempt at a rate of 2-6%, particularly in the terminal
stage (66, 67). Studies on this subject report that the risk of suicide
considerably rises in cases accompanied by depression. Moreover, fac-
tors such as substance abuse, hopelessness, lack of social support, and
advanced state of disease increase such risk (64, 65, 67). Although
most patients with breast cancer are well-adjusted, single patients with
advanced-stage breast cancer who have poor socioeconomic conditions

have been found to have a higher suicide risk (68).

Sexual Dysfunction

The breast is a highly important organ because it symbolizes feminin-
ity and sexuality, surgical removal because of cancer poses a threat to
senses of sexuality, motherhood, and attraction, and the patient’s body
image (3). Breast cancer involves a certain degree of malignancy, which

leads to sexual dysfunction more than other cancer types because mas-

Table 1. Depression and Anxiety in Patients with
breast cancer

Hopwood et al. (52) 1991 Depression and anxiety

27%

Ramirez et al. (45) 1995 Depression and anxiety
55%

Pasacreta (43) 1997 Depresion
9%

Gallagher et al. (44) 2002 Depression and anxiety

40%

Kissane et al. (46) 2004 45.3% (early stage)

37% (advanced stage)

Lueboonthavatchai (41) 2007 Depression

16.7%

Mehnert et al. (47) 2008 Depression

22.2%

Anxiety
38.2%

Christensen et al. (51) 2009 Depression

32.3%

Anxiety
38.4%

Karakoyun et al. (40) 2010 Depression

19%

tectomy is a common procedure (69). It is also reported that sexual
life of patients with breast cancer is negatively affected by surgical in-
tervention, radiotherapy, chemotherapy, and/or hormonal treatment
through deterioration of physical well-being (70). The sexual lives of
women who are diagnosed as having breast cancer are not different
from those of any health individual (71). A study that investigated
sexuality after breast cancer treatment underlined that the sex life was
ignored following diagnosis of cancer, notably in Asian countries (72).
Eighty-two percent of patients who received active treatment shared
their sexual concerns with healthcare staff, the remainder stated that
sexuality was the last thing on their mind during treatment (73). Ra-
diotherapy and chemotherapy-induced fatigue decreases sexual appe-
tite and activity of the patient (74). Other major factors that reduced
sexual appetite of patients with breast cancer were reported as loss
in breast tissue, hair loss, pain, body image, childbirth capacity, and
changes in perception of medical status (75).

Sleep Disorders

One of the most common symptoms seen in patients with cancer is
insomnia (76, 77). The prevalence of sleep disorders among patients
with cancer is reported as 50%, with a higher frequency in women
and more frequent occurrence among patienst with breast cancer com-
pared with other cancers (78). When a patient has terminal cancer,
sleep disorders and other symptoms increase to a considerable extent,
especially in the terminal stage, which negatively impacts on quality
of life (79, 80). Some other symptoms usually experienced by patients
cancer include acute or chronic pain, anxiety, nausea-vomiting, depres-
sion, delirium, fatigue, infections, and high fever, which may lead to



sleep disorders. It is known that sleep disorders in patients with cancer
increase mortality (81). Patients with breast cancer report higher prev-
alence of insomnia compared with patients with other types of cancer
(from 38% to 61%) (82-85). Even though insomnia in patients with
breast cancer can be associated with various factors such as psycho-
logical distress arising from the cancer diagnosis, or adverse effects of
cancer therapy, patients who receive adjuvant endocrine therapy may
still remain at increased risk for insomnia because of the occurrence
of menopausal symptoms triggered by this therapy (86,87). A former
study on the prevalence of insomnia among patients with breast cancer
detected that 19% of the participants met the diagnostic criteria for an
insomnia syndrome (82), and this finding was nearly identical to the
clinically-significant insomnia (18.6%) reported in the present study
(88). In this context, the ascertained significant risk factors for insom-
nia included psychological symptoms of depression and anxiety. One
should not be surprised to discover a relationship between these symp-
toms and insomnia given the fact that psychological symptoms and in-
somnia are not necessarily independent of one another, and insomnia
is a defining symptom of depression and generalized anxiety. It is also
implied by these findings that sleep may be improved with the help of
treatments devoted to rehabilitating depression and anxiety. There is
another significant association found between drug use and insomnia.
Higher intake of sleeping aids was significantly associated with clini-
cal insomnia (88). A large number of women (63%) reported one or
more sleep disorder types, with 37% using sleeping pills in the last 30
days. Difliculties in falling asleep were significantly linked to greater
pain and symptoms of depression. Problems related with waking up at
midnight were significantly associated with greater depression and less
education. On the other hand, greater depressive symptoms and less
social support were found to lead to the problems in waking/getting
up at a significant level (89).

Psychiatric Symptoms Arising from Breast Cancer Treatment

Even though central nervous system toxicity is known to be based on
chemotherapy, radiotherapy, and hormonal therapy procedures, the ex-
act causes remain unclear. A study that compared cognitive function
between patients with breast cancer who received chemotherapy and a
control group indicated that cognitive functions of the patient group
were more disordered than those of the control group (90). Patients who
receive chemotherapy usually report changes in their cognitive functions.
This state is also referred to as ‘chemo-brain, and includes the symptoms
such as memory impairment, absence, and lack of concentration while
doing daily life activities (91). Depending on the application of meth-
otrexate, one of the chemotherapeutic agents, central nervous system
toxicity may be seen in 3-11% of the patients on average. Toxic symp-
toms may manifest themselves in the form of changes in consciousness,
leukoencephalopathy, seizure, cerebral infarction, paralysis, neuropathy,
and ototoxicity (92). Corticosteroids, on the other hand, cause a great
variety of cognitive disorders and mood changes (94). Radiotherapy may
be responsible for short-term memory loss or decreases in academic suc-
cess in the long term (93). Moreover, steroids and medications used in
symptomatic treatment such as metoclopramide, an antiemetic drug,
can lead to anxiety. Drugs that cause encephalopathy and delirium may
simultaneously give rise to anxiety (94).

Psychosocial Problems in Patients with Breast Cancer

Apart from the stigmatization effect caused by breast cancer, other
problems may appear associated with changes in femininity, sexuality,
and fertility (95). One of the most important determinants of recovery
from breast cancer is the patient’s psychiatric state prior to diagnosis

of cancer (96).
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Diagnosis and treatment of breast cancer may induce psychological
challenges such as anxiety, depression, anger, uncertainty about the
future, hopelessness, desperateness, fear of recurrence of cancer, fear of
separation from relatives, fear of pain, decrease in self-esteem, impair-
ment of body image, fear of losing sexual capabilities, anxiety of not
being loved or shown interest, and fear of death (97-99). A patient
who experiences or displays these kinds of anxieties or symptoms may
react in various ways including shock, denial, anger, depression, reflec-
tion, psychological regression, hopelessness-desperateness, weariness,
and pathologic dependence (100). A study conducted on 275 patients
with breast cancer reported that a statistically greater part of patients
experienced psychological troubles (101). In addition to these, thera-
pies cause several adverse effects, the most common ones were loss of
energy, fatigue, pain, nausea and vomiting, hormonal changes, and
sleep disorders; all of these adverse effects impair daily life functions
of patients (102, 103). Physical symptoms, fatigue in particular, were
reported to have a huge impact on quality of life, which gave rise to the
formation of physiologic and psychological symptoms (104).

Psychosocial factors that affect the cancer can be listed as follows: per-
sonality structure, sociocultural features, psychosocial stress factors,
negative feelings about the disease in the form of thinking about nega-
tive aspects such as death threat, coping methods, past experiences,
lifestyle, and genetic characteristics (105, 106). Studies on chronic dis-
cases have shown that psychiatric diseases such as depressive disorder
have an environment in which they develop in an easier way in cases
where social support is inadequate. It was also proven that psychosocial
stress was influential in a negative way on the medical condition of
those who received very little or lacked social support, and had very
little or no effect on those supported by stronger systems (107). Lack
of emotional and material support in patients with cancer is particu-
larly considered to be act as a risk factor for psychiatric diseases such
as anxiety and depression (108). Psychosocial stress factors reported
to be prevalent in almost half of patients are more common among
the patients with cancer with psychiatric disorder. The patients in this
group stated that their spouses and children, who are normally sources
of emotional support, could not understand them adequately, failed to
be helpful at the treatment stage, and left them alone (9).

It was emphasized that support by a spouse increased patient’s adherence
to therapy (109). Studies also report that the patients with breast can-
cer have expectations of emotional support from their spouse and they
adapt themselves to the treatment process more easily thanks to such
support (110, 111). Uncertainty and fear often lead to an increase in a
patients’ need for social support. Efforts to understand patient relatives,
disease, and the patient would probably change the perception of such
situation as a stress factor and reduce related psychiatric problems (112,
113). The quality of life of patients and their relatives can be elevated by
determining the social support perceived by the patients, planning the
care to be provided, and incorporating the family into the care (114).

Impacts of Psychopharmacologic Drugs on Breast Cancer

Psychiatric treatment holds an important place in prognosis and ad-
herence to the treatment of breast cancer. According to a study that
analyzed the linkages between psychiatric comorbidity and patients
with breast cancer who had started to receive psychiatric treatment,
29% of the patients were diagnosed as having a psychiatric disorder,
9% with a major depressive disorder and 6% with generalized anxiety
disorder. Fifty-two percent of the patients were determined to have
received psychotropic treatment over the course of disease, and 48%
started psychotropic treatment without receiving any psychiatric di-
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agnosis. Out of those who received treatment during cancer therapy,
80% were found to be on medication for major depressive disorder,
and half were using drugs for generalized anxiety disorder (115).

The latest studies indicate that recognition of genotypes to establish
metabolized activation of psychiatric drugs is considered as an effective
method before starting treatment (116). Vasomotor symptoms such
as hot flushes may develop as a result of anti-estrogen treatment or
possible depression or anxiety. Studies on this have shown that SSRI
and SNRI group psychiatric drugs reduce these symptoms in the
menopausal period and in patients with breast cancer who received
endocrine therapy. These are reported to be the drugs that contain
active substances such as venlafaxine, escitalopram, and paroxetine,
and more effective as compared with placebo. However, other studies
have indicated that concomitant use of certain SSRI medications that
inhibit the CYP2D6 enzyme, and anti-estrogen drugs such as tamoxi-
fen reduces the impact of tamoxifen, and may affect the recurrence
of breast cancer (117). Apart from SSRI and SNRI, antipsychotics,
which are widely used in psychiatric treatment, were also found to gen-
erate some adverse effects when used in patients with breast cancer. It
was considered that because patients with breast cancer had prolactin
receptor overexpression, antipsychotics could trigger the activation of
prolactin receptor, leading to tumorgenesis and proliferation of cancer
cells in some patients (118). According to a case-controlled study con-
ducted on the basis of the hypothesis that breast cancer could develop
due to the use of antidepressants, it was found that SSRI and other
antidepressants did not increase the risk of breast cancer; neverthe-
less, such risk might scale up due to use of tricyclic antidepressants for
more than 2 years (119). A similar study concluded that exposure to
tricyclic antidepressants at higher doses for more than 10 years would
partly escalate the risk of getting breast cancer (120). SSRIs that affect
tht CYP2D6 enzyme system such as paroxetine were also found to
increase mortality risk in patients with breast cancer (121).

Conclusion

Patients with cancer may show emotional and behavioral changes dur-
ing diagnosis and treatment processes. This may manifest itself both at
a level of psychiatric disorder and in the form of mild emotional symp-
toms and behaviors. Psychiatric disorders may include anxiety, depres-
sion, adjustment disorders, and other psychiatric diagnoses that would
likely be induced by medication and general medical condition. A re-
view of the existing literature indicates that anxiety and depression are
intensified during treatment, which deteriorates the quality of life. The
team in charge of breast cancer treatment should have a good com-
mand of physical and psychosocial symptoms that may lead to anxiety
and depression, and should be able to develop patient-specific treat-
ment and care standards by evaluating the existing levels of depression.
It is also necessary to deal with quality of life of patients with cancer
and to provide them with emotional and psychosocial assistance. Each
and every change in this process should be closely followed up under
the supervision of specialist; all types of mental changes that affect
adherence to the treatment process should be intervened in a timely
manner, and social and medical support should be reconsidered.
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ABSTRACT

Objective: The most common procedure to prevent seroma formation, a common complication after breast and axillary surgery, is to use prophy-
lactic surgical drains. Ongoing discussions continue regarding the ideal time for removing drains after surgical procedures. In this study, we aimed to
investigate factors that affect drain indwelling time (DIT).

Materials and Methods: From 2014 to 2015, a total of 91 consecutive patients with breast cancer were included in the study. The demographic
characteristics of the patients, treatment methods, histopathologic features of the tumor, size of removed breast tissue (BS), tumor size (TS), number
of totally removed lymph nodes (TLN), and metastatic lymph nodes (MLN), whether they had neoadjuvant chemotherapy, and the DIT were ret-
rospectively recorded from the hospital database.

Results: The mean age of the patients was 48.9 years, and the mean DIT was 4.8 days. The mean size of breast removed was 17.3 cm and tumor
size was 4.7 cm, and the mean number of metastatic lymph nodes was 3.3, and mean total number of lymph nodes was 14.1. Patients who had neo-
adjuvant chemotherahpy had longer DIT. There was a positive correlation between the BS, TS, TLN, MLN, length of hospital stay, and DIT. Linear
regresion analysis revealed that the BS, TLN, and history of neoadjuvant chemotherahpy were independent risk factors for DIT.

Conclusion: DIT primarily depends on BS, TLN, and history of neoadjuvant chemotherahpy. A policy for the management of removing drains to
prevent seroma formation should thus be individualized.

Keywords: Breast cancer, mastectomies, drainage, suction
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Introduction

Drains offer a significant advantage for seroma after breast cancer surgery (1). Surgical drains are used in the immediate postoperative period
because the dead space in the operation area is one of the most important factors for seroma-associated complications (1, 2). Although there
are different ways to prevent seroma, including external compression, flap fixation, dead space obliteration (3) or tissue glues (1, 4), closed suc-
tion wound drainage has been accepted as the most effective technique in reducing morbidity (5-7). However, there are several disadvantages
of drain insertion such as discomfort and retrograde migration of bacteria (2). According to a meta-analysis, there was no widely accepted
consensus for an ideal time for drain removal following breast cancer surgery (8). Drain removal protocols vary enormously from hospital to
hospital, even from department to department in the same hospital. Prolonged drainage may prolong hospital stay (9). Some patients refuse
to be discharged with drains, because there are difficulties in managing them at home, which may result in wound infection. Early removal of
drains has been linked with shorter length of hospital stay (LOS) (9-11). However, indiscriminate withdrawal of drains, regardless of the fluid
volume of fluid drained, may be accompanied by increased seroma formation (9, 11-17). Therefore, repeated aspirations and even surgical
draining may be required. Furthermore, the risk of infection, skin flap necrosis, prolonged hospital stay, and delay in the commencement of
chemotherapy or radiotherapy, or both in some cases, are often increased if drains are not used (9, 11).

Drain indwelling time (DIT) has not been an issue in many centers for patients who are admitted in the early stages of cancer. However,
40% of the patients at our center are admitted with stage 3 disease and as such a common solution for this problem is still pending. There
are many benefits to short-duration drains; however, early withdrawal complications and DIT are very important to know. We believe the
knowledge of the factors that affect DIT is the most important step in determining the optimal time. Therefore, the need to investigate
the ideal time for drain removal is warranted. The first step is to investigate factor(s) that affect DIT. Accordingly, we aimed to determine
these factors in this study.
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Materials and Methods

The study was conducted from 2013 to 2014. Ninety-one consecutive
patients with breast cancer were admitted to Faculty of Medicine, De-
partment of General Surgery, and were included in the study. All pro-
cedures adhered to the ethical principles of the Helsinki Declaration. In
order to identify factors that affect DIT, the demographic and tumor
features of the patients management strategy, pathologic results of the
tumor, the size of removed breast tissue (BS), tumor size (TS), the num-
ber of totally-removed lymph nodes (TLN) and metastatic lymph nodes
(MLN), whether they had neoadjuvant chemotherapy, LOS, and DIT
were retrospectively recorded from the hospital database. The greatest
dimension was used for breast size and tumor size. The number of TLN
and MLN was assessed using the final histopathologic report.

According to our unit protocols, all drains were removed after fifteen
days regardless of the drainage volume, or when the drainage volume
was less than 50 mL on two sequential days. If patients were discharged
with the drain, they were seen every two days. If fluid collected after
drain removal it was removed through percutaneous aspiration.

Statistical analysis

Statistical Package for the Social Sciences package program 18 (SPSS
Inc.; Chicago, IL, USA) was used for statistical analysis. After prelimi-
nary analysis for factors affecting DIT, multivariate linear regression
analysis was used to identify independent risk factors. p<0.05 was ac-
cepted as statistically significant.

Results

The study consisted of 91 women with a mean age of 48.9 years (range,
26-81 years); the mean DIT was 4.8 days (range, 0-13 days). The
mean BS was 17.3+8.5 cm and TS was 4.73+2.948 cm, and the mean
MLN was 3.3 (range, 0-19). The mean TLN was 14.1 (range, 2-32)
and LOS was 5.93 days (range, 1-20 days). The rate of patients treated
with neoadjuvant chemotherapy was 22/91 (24.18%). The mean DIT
was 3.72+2.36 in the patients who had neoadjuvant chemotherapy
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and 8.18+2.86 in the others. The patients who had neoadjuvant che-
motherapy had longer DIT (p<0.001).

There was a positive correlation between the BS, TS, TLN, and MLN,
LOS, and DIT (Table 1). Linear regression analysis was performed
for the statistically significant variable in the univariate analysis. Lin-
ear regression analysis revealed that the BS, TLN, and neoadjuvant
chemotherapy used were independent risk factors for DIT (Table 2).

The effects of age, histopathologic type, hormone receptor status, con-
comitant disease on DIT were not statistically significant.

Discussion and Conclusion

‘The most common complication following breast cancer surgery is seroma,
with an incidence of up to 90%. Seroma can lead to several problems includ-
ing pain, delayed wound healing, skin necrosis, and infections if it remains
untreated. It has been suggested that suction drainage markedly decreased
the development of postsurgical seroma (10). Furthermore, it has been
reported that nearly all of the total seroma formation was drained within
the 48 hours of the post-operative period (1, 9). Interestingly, the levels of
seroma showed wide variation between the trials. The rates were reported
as 21% to 49% for early drain removal regimens, whereas 4% to 28% for
late drain removal (8). Andeweg et al. (14) showed that short-term axillary
drainage was related to a higher incidence of seroma. However, a similar
number of aspirations were needed in the short- and long-term drainage
groups with a similar volume per patient requiring aspiration.

The timing of drain removal was reported to have no influence on
seroma formation (1, 11, 14, 18, 19). Moreover, no significant differ-
ence was demonstrated in the rates of infection between early and late
drain removal (8, 18, 20-23). All these studies show that DIT is a very
controversial issue. One reason for planning this study was that there is
no consensus about DIT. We think that the consensus should begin by
finding factors that affect DIT. Age, remains a controversial factor be-
cause some studies revealed apparent seroma formation, whereas oth-
ers did not show a significant link, like in our study (10, 11, 24-29).

Table 1. Correlation coefficients between drain indwelling time and studied variables

Total lymph Metastatic lymph  Size of Tumor Hospital
node node breast Age size stay
Metastatic lymph node R 0.539**
p 0.000
Size of breast R 0.341** 0.360** 1
p 0.001 0.000
Age R 0.102 0.064 0.064 1
p 0.334 0.544 0.549
Tumor size R 0.416** 0.359** 0.543** -0.039 1
p 0.000 0.000 0.000 0.716
Hospital stay R 0.490** 0.280** 0.252* 0.053 0.220* 1
p 0.000 0.007 0.016 0.615 0.036
Drain remaining time R 0.560** 0.244* 0.485** 0.152 0.362** 0.444**
p 0.000 0.020 0.000 0.149 0.000 0.000

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
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Table 2. Linear regression analysis of independent risk factors of drain indwelling time

Unstandardized Standardized 95% Confidence
coefficients coefficients interval for B
Model B Std. error Beta T Sig. Lower bound Upper bound
(Constant) -3.476 0.740 -4.700 0.000 -4.947 -2.006
Tumor size -0.010 0.089 -0.010 -0.116 0.908 -0.186 0.166
Total lymph node 0.184 0.038 0.405 4.782 0.000 0.107 0.260
Metastatic lymph node -0.040 0.060 -0.056 -0.669 0.505 -0.159 0.079
Size of breast 0.097 0.031 0.262 3.158 0.002 0.036 0.157
Neoadjuvant Chemotherapy 3.378 0.517 0.464 6.532 0.000 2.350 4.407

A. Dependent Variable: Drain Indwelling Time

In our clinical practice, we used closed suction drainage systems that are
removed from skin flaps following from axilla. Dead space forming after
excision is eliminated by the negative pressure applied by the drain. Thus,
apposition of skin flaps is promoted and wound healing is strengthened.
Negative pressure may decrease wound dehiscence, necrosis, infection and
seroma formation as well (4, 10, 30, 31). Closed suction drainage systems
seem to be more successful than open drainage systems (32).

First, the drain of the mastectomy skin flaps was removed. The axillary
drain remained and continued to drain (1).

Various factors might affect seroma formation. Axillary dissection is
related to the formation of postoperative seroma (33). The develop-
ment of a seroma has been reported in 10% to 52% of cases (9, 34). If
a great number of lymph nodes were dissected from the axilla, much
more seromas were observed. The higher lymph node yield might be
considered as an indirect measure of a more extensive axillary dissec-
tion in patients with seroma (1). The amount of drainage may project
the extent of injury to the lymph vessels (13). As such, tissue ligation
around the axillary vessels during dissection may decrease the amount
of postoperative discharge compared with transection with a knife or
diathermy (23). The number of lymph nodes remains a controver-
sial factor because some authors declared obvious seroma formation,
whereas others did not observe a significant relation (10, 11, 24-29).
However, the number of lymph nodes removed during axillary dissec-
tion was found to be an independent risk factor for the duration of

draining in the present study.

Sentinel lymph node biopsy (SLNB) is a minimally-invasive alterna-
tive technique to axillary dissection. SLNB has significantly lower se-
roma formation rates compared with axillary dissection (10, 35-37). It
also prevents the damage to blood and lymphatic vessels by reducing
the need for larger dissection (10). In this study, DIT was lower in
patients who were SLNB negative, some of them even had no drainage
performed. However, these benefits were reached only if SLNB results
were benign; our patients were admitted in the later stages and benefit

was limited.

Another factor is the presence of metastatic lymph nodes (9, 32, 38,
39). The number of metastatic lymph nodes remains controversial
because some studies found significant seroma formation, and oth-
ers showed an insignificant association, similar to our study (10, 11,

24-29).

Breast size is another important factor (9, 32, 38, 39). Wide chest wall
dissection influences seroma formation (14). Breast size was not found
to have a significant influence on seroma formation in some studies (40,
41). Extensive dissection causes damage to more blood and lymphatic
vessels and subsequently results in larger seroma formation. More se-
roma is seen in modified radical mastectomy than in simple masteccomy
or wide local excision plus axillary lumpectomy (7, 10, 25-27). When
MRM was compared with breast-conserving surgery (BCS), although
the results were mixed, MRM had an overall higher seroma formation
(10, 42-45). There were correlations between removed breast size and
DIT in the present study. Therefore, we found that smaller surgery cor-
responded with lower DIT. Studies showed that patients who under-
went MRM had higher risk of developing seroma than patients who un-
derwent BCS or completed axillary clearance (11, 19, 29). Some studies
showed that tumor size had no significant influence on seroma forma-
tion (10, 40, 41). In the present study, there was a correlation between
tumor size and DIT, but it was not found as an independent risk factor.

Diabetes mellitus was not found as a significant influence on seroma
formation (10, 40, 41) and hypertension was significant in influencing
factors for seroma formation (10, 36). In our study, neither disease had
a significant effect on DIT.

Neoadjuvant chemotherapy used was an independent risk factor for
DIT in our study, but other studies determined that this form of chemo-
therapy had no significant influence on seroma formation (10, 40, 41).

The limitations of our study include: 1. Surgical factors, including
technique (surgeon A versus surgeon B), extent of dissection (total
mastectomy vs. modified radical mastectomy), surgical devices used
for dissection (electrocautery vs. scalpel), these were not investigated;
2. The study would have benefitted if it included patient characteristics
such as body mass index and body weight.

Drain indwelling time should be individualized to prevent seroma for-
mation. DIT primarily depends on BS, TLN, and which neoadjuvant
chemotherapy is used.

Ethics Committee Approval: Ethics committee approval was received due to

the retrospective nature of this study.
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participated in this study.



Peer-review: Externally peer-reviewed.

Author Contributions: Concept - O.U.; Design - O.U., M.G.; Supervision
- O.U, AT; Funding - O.U., M.G.; Materials - O.U., $.K.; Data Collection
and/or Processing - M.G.; Analysis and/or Interpretation - O.U., M.G., Z.B.;
Literature Review - O.U.; Writer - O.U., M.G; Critical Review - M.G., H.G.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has received no fi-

nancial support.
References

1. Barwell J, Campbell L, Watkins RM, Teasdale C. How long should suc-
tion drains stay in after breast surgery with axillary dissection? Ann R Coll
Surg Engl 1997; 79:435-437. (PMID: 9422871)

2. Kosins AM, Scholz T, Cetinkaya M, Evans GR. Evidence-based value
of subcutaneous surgical wound drainage: the largest systematic review
and meta-analysis. Plast Reconstr Surg 2013; 132:443-450. (PMID:
23584625) [CrossRef]

3. Furrer M, Inderbitzi R, Nachbur B. (Does administration of fibrin glue
prevent development of lymphoceles after radical lymphadenectomy?).
Chirurg 1993; 64:1044-1049. (PMID: 8119091)

4. Coveney EC, O’Dwyer PJ, Geraghty JG, O’Higgins NJ. Effect of clos-
ing dead space on seroma formation after mastectomy--a prospective
randomized clinical trial. Eur ] Surg Oncol 1993; 19:143-146. (PMID:
8491318)

5. Ezeome ER, Adebamowo CA. Closed suction drainage versus closed sim-
ple drainage in the management of modified radical mastectomy wounds.
S Afr Med 2008; 98:712-715. ( PMID: 19113053)

6. Moss JP. Historical and current perspectives on surgical drainage. Surg
Gynecol Obstet 1981; 152:517-527. (PMID: 7010645)

7. Aitken DR, Hunsaker R, James AG. Prevention of seromas following
mastectomy and axillary dissection. Surg Gynecol Obstet 1984; 158:327-
330. (PMID: 6369582)

8. Kelley TA, Thomson DR, Furniss D. When should axillary drains be
removed post axillary dissection? A systematic review of randomised
control trials. Surg Oncol 2012; 21:247-251. (PMID: 22695099)
[CrossRef]

9.  Thomson DR, Sadideen H, Furniss D. Wound drainage after axillary dis-
section for carcinoma of the breast. Cochrane Database Syst Rev 2013;
10:CD006823. (PMID: 24158902) [CrossRef]

10. van Bemmel AJ, van de Velde CJ, Schmitz RE, Liefers GJ. Prevention
of seroma formation after axillary dissection in breast cancer: a system-
atic review. Eur ] Surg Oncol 2011; 37:829-835. (PMID: 21849243)
[CrossRef]

11. Hashemi E, Kaviani A, Najafi M, Ebrahimi M, Hooshmand H, Mon-
tazeri A. Seroma formation after surgery for breast cancer. World J Surg
Oncol 2004; 2:44. (PMID: 15588301) [CrossRef]

12.  Cameron AE, Ebbs SR, Wylie E Baum M. Suction drainage of the axilla: a
prospective randomized trial. Br ] Surg 1988; 75:1211. (PMID:3069178)
[CrossRef]

13. Tadych K, Donegan WL. Postmastectomy seromas and wound drainage.
Surg Gynecol Obstet 1987; 165:483-487. (PMID: 3686312)

14. Andeweg CS, Schriek MJ, Heisterkamp ], Roukema JA. Seroma forma-
tion in two cohorts after axillary lymph node dissection in breast cancer
surgery: does timing of drain removal matter? Breast ] 2011; 17:359-364.
(PMID: 21679270) [CrossRef]

15. Droeser RA, Frey DM, Oertli D, Kopelman D, Baas-Vrancken Peeters
MJ, Giuliano AE, Dalberg K, Kallam R, Nordmann A. Volume-con-
trolled vs no/short-term drainage after axillary lymph node dissection in
breast cancer surgery: a meta-analysis. Breast 2009; 18:109-114. (PMID:
19289285) [CrossRef]

16. O’Hea BJ, Ho MN, Petrek JA. External compression dressing versus stan-
dard dressing after axillary lymphadenectomy. Am J Surg 1999; 177:450-
453, (PMID: 10414691) [CrossRef]

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Uslukaya et al. Factors that Affect Drain Indwelling Time

Unalp HR, Onal MA. Analysis of risk factors affecting the development
of seromas following breast cancer surgeries: seromas following breast can-
cer surgeries. Breast ] 2007; 13:588-592. (PMID: 17983401) [CrossRef]
Baas-Vrancken Peeters MJ, Kluit AB, Merkus JW, Breslau PJ. Short ver-
sus long-term postoperative drainage of the axilla after axillary lymph
node dissection. A prospective randomized study. Breast Cancer Res Treat
2005; 93:271-275. (PMID: 16172795) [CrossRef]

Jain PK, Sowdi R, Anderson AD, MacFie ]J. Randomized clinical trial in-
vestigating the use of drains and fibrin sealant following surgery for breast
cancer. Br ] Surg 2004; 91:54-60.(PMID: 14716794) [CrossRef]
Inwang R, Hamed H, Chaudary MA, Fentiman IS. A controlled trial of
short-term versus standard axillary drainage after axillary clearance and
iridium implant treatment of early breast cancer. Ann R Coll Surg Engl
1991; 73:326-328. (PMID: 1929138)

Dalberg K, Johansson H, Signomklao T, Rutqvist LE, Bergkvist L, Frisell
J, Liljegren G, Ambre T, Sandelin K. A randomised study of axillary
drainage and pectoral fascia preservation after mastectomy for breast can-
cer. Eur J Surg Oncol 2004; 30:602-609. (PMID: 15256232) [CrossRef]
Ackroyd R, Reed MWR. A prospective randomized trial of the manage-
ment of suction drains following breast cancer surgery with axillary clear-
ance. The Breast 1997; 6:271-274. [CrossRef]

Kopelman D, Klemm O, Bahous H, Klein R, Krausz M, Hashmonai M.
Postoperative suction drainage of the axilla: for how long? Prospective
randomised trial. Eur J Surg 1999; 165:117-1120; discussion 121-122.
(PMID: 10192568) [CrossRef]

Petrek JA, Peters MM, Nori S, Knauer C, Kinne DW, Rogatko A. Axillary
lymphadenectomy. A prospective, randomized trial of 13 factors influ-
encing drainage, including early or delayed arm mobilization. Arch Surg
1990; 125:378-382. (PMID: 2407228) [CrossRef]

Bryant M, Baum M. Postoperative seroma following mastectomy and ax-
illary dissection. Br J Surg 1987; 74:1187. (PMID: 3427377) [CrossRef]
Lucci A, McCall LM, Beitsch PD, Whitworth PW, Reintgen DS, Blu-
mencranz PW, Leitch AM, Saha S, Hunt KK, Giuliano AE; American
College of Surgeons Oncology Group. Surgical complications associated
with sentinel lymph node dissection (SLND) plus axillary lymph node
dissection compared with SLND alone in the American College of Sur-
geons Oncology Group Trial Z0011. J Clin Oncol 2007; 25:3657-3663.
(PMID: 17485711) [CrossRef]

Randolph LC, Barone J, Angelats ], Dado DV, Vandevender DK, Shoup M.
Prediction of postoperative seroma after latissimus dorsi breast reconstruction.
Plast Reconstr Surg 2005; 116:1287-1290. (PMID: 16217469) [CrossRef]
Schuijtvlot M, Sahu AK, Cawthorn SJ. A prospective audit of the use
of a buttress suture to reduce seroma formation following axillary node
dissection without drains. Breast 2002; 11:94-96. (PMID: 14965653)
[CrossRef]

Gonzalez EA, Saltzstein EC, Riedner CS, Nelson BK. Seroma forma-
tion following breast cancer surgery. Breast ] 2003; 9:385-388. (PMID:
12968958) [CrossRef]

Somers RG, Jablon LK, Kaplan MJ, Sandler GL, Rosenblatt NK. The
use of closed suction drainage after lumpectomy and axillary node dis-
section for breast cancer. A prospective randomized trial. Ann Surg 1992;
215:146-149. (PMID:1546900) [CrossRef]

Morris AM. A controlled trial of closed wound suction. Br J Surg 1973;
60:357-359. (PMID: 4574786) [CrossRef]

Pogson CJ, Adwani A, Ebbs SR. Seroma following breast cancer surgery.
Eur ] Surg Oncol 2003; 29:711-717. (PMID: 14602488) [CrossRef]
Morrow M, Strom EA, Bassett LW, Dershaw DD, Fowble B, Giuliano
A, Harris JR, O’Malley E Schnitt SJ, Singletary SE, Winchester DP;
American College of Radiology; American College of Surgeons; So-
ciety of Surgical Oncology; College of American Pathology. Standard
for breast conservation therapy in the management of invasive breast
carcinoma. CA Cancer ] Clin 2002; 52:277-300. (PMID: 12363326)
[CrossRef]

McCaul JA, Aslaam A, Spooner R], Louden I, Cavanagh T, Purushotham
AD. Aetiology of seroma formation in patients undergoing surgery for

breast cancer. Breast 2000; 9:144-148. (PMID: 14731838) [CrossRef]

105



106

J Breast Health 2016; 12: 102-6

35.

36.

37.

38.

39.

Mansel RE, Fallowfield L, Kissin M, Goyal A, Newcombe RG, Dixon JM,
Yiangou C, Horgan K, Bundred N, Monypenny I, England D, Sibbering
M, Abdullah TI, Barr L, Chetty U, Sinnett DH, Fleissig A, Clarke D, Ell
PJ. Randomized multicenter trial of sentinel node biopsy versus standard
axillary treatment in operable breast cancer: the ALMANAC Trial. ] Natl
Cancer Inst 2006;98(9):599-609. Erratum in: ] Natl Cancer Inst 2006;
98:876. (PMID: 16670385) [CrossRef]

Burak WE Jr, Goodman PS, Young DC, Farrar WB. Seroma formation
following axillary dissection for breast cancer: risk factors and lack of
influence of bovine thrombin. J Surg Oncol 1997; 64:27-31. (PMID:
9040797) [CrossRef]

Purushotham AD, Upponi S, Klevesath MB, Bobrow L, Millar K, Myles
JB, Duffy SW. Morbidity after sentinel lymph node biopsy in primary
breast cancer: results from a randomized controlled trial. ] Clin Oncol
2005; 23:4312-4321. (PMID: 15994144) [CrossRef]

Kuroi K, Shimozuma K, Taguchi T, Imai H, Yamashiro H, Ohsumi S,
Saito S. Pathophysiology of seroma in breast cancer. Breast Cancer 2005;
12:288-293. (PMID: 16286909) [CrossRef]

Stehbens WE. Postmastectomy serous drainage and seroma: probable
pathogenesis and prevention. ANZ ] Surg 2003; 73:877-880. (PMID:
14616557) [CrossRef]

40.

41.

42.

43.

44.

45.

Say CC, Donegan W. A biostatistical evaluation of complications
from mastectomy. Surg Gynecol Obstet 1974; 138:370-376. (PMID:
4811322)

Woodworth PA, McBoyle ME Helmer SD, Beamer RL. Seroma forma-
tion after breast cancer surgery: incidence and predicting factors. Am Surg
2000; 66:444-450; discussion 450-451. (PMID: 10824744)

Petrek JA, Peters MM, Cirrincione C, Thaler HT. A prospective random-
ized trial of single versus multiple drains in the axilla after lymphadenec-
tomy. Surg Gynecol Obstet 1992; 175:405-409. (PMID: 1440167)

Abe M, Iwase T, Takeuchi T, Murai H, Miura S. A Randomized Con-
trolled Trial on the Prevention of Seroma after Partial or Total Mastec-
tomy and Axillary Lymph Node Dissection. Breast Cancer 1998; 5:67-69.
(PMID: 11091628) [CrossRef]

Lumachi E Brandes AA, Burelli P, Basso SM, ITacobone M, Ermani M.
Seroma prevention following axillary dissection in patients with breast
cancer by using ultrasound scissors: a prospective clinical study. Eur J Surg
Oncol 2004; 30:526-530. (PMID: 15135481) [CrossRef]

Medl M, Mayerhofer K, Peters-Engl C, Mahrhofer P, Huber S, Buxbaum
P, Sevelda P, Leodolter S. The application of fibrin glue after axillary
lymphadenectomy in the surgical treatment of human breast cancer. An-

ticancer Res 1995; 15:2843-2845. (PMID: 8669876)



Original Article J Breast Health 2016; 12: 107-11
DOI: 10.5152/tjbh.2016.2874

Correlations Between Oncotype DX Recurrence Score
and Classic Risk Factors in Early Breast Cancer: Results
of A Prospective Multicenter Study in Turkey

Vahit Ozmen', Ajlan Atasoy?, Erhan Gokmen®, Mustafa Ozdogan* 2, Nilufer Giiler’, Cihan Uras®, Engin OK/,
Orhan Demircan® '?, Abdurrahman Isikkdogan®, Neslihan Cabioglu’, Fatma Sen'?, Pinar Saip'®

'Department of General Surgery, [stanbul University Istanbul School of Medicine, Istanbul, Turkey

Division of Medical Oncology, Department of Internal Medicine, Marmara University School of Medicine, Istanbul, Turkey
*Division of Medical Oncology, Department of Internal Medicine, Ege University School of Medicine, [zmir, Turkey

“Division of Medical Oncology, Department of Internal Medicine, Akdeniz University School of Medicine, Antalya, Turkey
*Division of Medical Oncology, Department of Internal Medicine, Hacettepe University Institute of Oncology, Ankara, Turkey
‘Department of General Surgery, Acibadem University, Istanbul, Turkey

"Department of General Surgery, Erciyes University School of Medicine, Kayseri, Turkey

8Department of General Surgery, Cukurova University School of Medicine, Adana, Turkey

’Division of Medical Oncology, Department of Internal Medicine, Dicle University School of Medicine, Diyarbakir, Turkey
"Department of Medicine, Division of Medical Oncology, Istanbul University Institute of Oncology, Istanbul, Turkey

"'Clinic of Internal Medicine, Antalya Memorial Hospital, Antalya, Turkey

12Department of General Surgery, Actbadem University, Istanbul, Turkey

ABSTRACT

Objective: Breast cancer is the most common malignancy among Turkish women and the rate of early stage disease is increasing. The Oncotype DX
21-gene assay is predictive of distant recurrence in ER-positive, HER2-negative early breast cancer. We aimed to evaluate the correlations between
Recurrence Score (RS) and routine risk factors.

Materials and Methods: Ten academic centers across Turkey participated in this prospective trial. Consecutive patients with breast cancer who
had pT1-3, pNO-N1mic, ER-positive, and HER2-negative tumors were identified at tumor conferences. Both pre- and post-RS treatment decisions
and physician perceptions were recorded on questionnaire forms. Correlations between RS and classic risk factors were evaluated using univariate
and multivariate analyses.

Results: Ten centers enrolled a total of 165 patients. The median tumor size was 2 cm. Of the 165 patients, 57% had low RS, 35% had intermediate
RS, and 8% had high RS, respectively. Multivariate analysis indicated that progesterone receptor (PR) and Ki67 scores were significantly related to RS.

Conclusion: Oncotype DX Recurrence Scote does not seem to have a significant correlation with the majority of classic risk factors, but it may
have a correlation with PR score and Ki67 score.

Keywords: Oncotype DX, pathology, hormone receptors, Ki67, correlation

Introduction

Invasive breast carcinoma is the most commonly seen malignancy and the leading cause of cancer-related death in Turkish women, both
in premenopausal and postmenopausal age groups. Forty-five percent of all patients with breast cancer are premenopausal because of the
larger young population in Turkey (1). The incidence of breast cancer has been observed to be gradually increasing in Turkey, and this has
been attributed to westernized lifestyle, population growth, and aging, and most importantly, the successful implementation of nation-
wide opportunistic screening programs in newly- opened cancer screening centers. The latter contributed to a higher proportion of earlier
stage disease reported in recent decades (2). According to the Turkish Ministry of Health, nearly half of all breast cancer cases across the
country were diagnosed at an early stage in 2011 (3). A recent analysis of 13,240 patients in the National Breast Cancer Database estab-
lished within the Turkish Federation of Breast Diseases Societies showed that 50% of patients had pNO disease, and 27% of all patients’
breast cancer was diagnosed as stage I disease. Overall, 62% of patients had pathologic characteristics of luminal A- type breast cancer (1).

The prognostic features most commonly used in adjuvant treatment decisions for patients who are node-negative include patient age,
menopausal status, tumor size, tumor grade, Ki67 score, HER2 status, and strength of estrogen receptor (ER)/progesterone receptor (PR)
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expression. Although the treatment decision is easier for patients with
unequivocal features, it becomes challenging to personalize therapy
for those with early-stage breast cancer who have less clearly defined
features, especially when they are young. Occasionally, agreeing on a
treatment plan may be difficult in tumor conference even for tumors
with the luminal A-like phenotype, which are believed to be less re-
sponsive to chemotherapy (4, 5).

With an increasing breast cancer incidence and with nearly half of new
breast cancer cases presenting as stage pNO in Turkey, overtreatment
is gaining significance as a health care and medical ethics issue facing
Turkish physicians and patients, as well as the national health insur-
ance system, which provides extensive coverage for cancer treatment
and treatment-related toxicities.

There is increasing evidence that molecular tests may have a role in
individualizing therapy. The Oncotype DX 21-gene assay quanti-
fies the likelihood of distant recurrence in women with ER-positive,
lymph node-negative breast cancer treated with adjuvant tamoxifen,
and it has been validated to predict benefit from chemotherapy in this
population (6, 7). It has been incorporated into commonly accepted
guidelines including the National Comprehensive Cancer Network
(NCCN) (8), the American Society of Clinical Oncology (ASCO)
(9), the European Society of Medical Oncology (ESMO) (10), and St
Gallen Consensus guidelines (4). The analysis of women in the low-
est risk group of the recently-reported TAILORx trial (clinicaltrials.
gov identifier NCT00310180) provided prospective evidence that this
low-risk group (Oncotype DX Recurrence Score 0-10) may poten-
tially be spared chemotherapy, with 5-year rates of distant relapse-free
survival of 99%, invasive disease-free survival of 94%, and of overall
survival of 98% with hormonal therapy alone (11). It should be noted
that in the original Oncotype DX studies, the cut-off level of RS 18 or
lower was indicative of lower risk with a 10-year risk of distant recur-
rence of 6.8% (95% confidence interval (CI):[4.0 to 9.6]), which was
significantly lower than in the high-risk group (RS 31 or higher) whose
10-year distant recurrence risk was 30.5% (95%:[23.6 to 37.4]) (6).
Similar data defined the current practice of using RS 18 or lower as an
indicator of low risk of recurrence.

The Oncotype DX 21-gene assay is not considered feasible by many
Turkish physicians owing to its cost; it is not currently reimbursed by
the Turkish Social Security Administration. We designed a prospec-
tive multicenter study that aimed to assess the impact of the Onco-
type DX Recurrence Score result (RS) on treatment decisions, and the
physicians’ perceptions regarding influence of RS results on their final
treatment recommendations. We also analyzed the correlation between
RS and routine pathologic risk factors used at our tumor conference
discussions.

Materials and Methods

Patients and Study Design

Ten academic centers in seven Turkish cities that routinely discuss all
new cases of breast cancer at weekly multidisciplinary tumor confer-
ence participated in this prospective trial. The study was approved by
a central Ethics Committee, as well as by each Institutional Review
Board. Consecutive patients with breast cancer who had pT1-3, pNO-
N1mic, MO, ER (+), and HER2 (-) tumors were identified. Tumors
with 1% positively-stained cells for ER and PR were considered ER-
and PR-positive, respectively. “Luminal subtypes” were defined based
on PR and Ki67 evaluation as follows: luminal A = PR score >20 and

Ki-67 <20%; luminal B = PR <20% or Ki67 >20%. Adjuvant treat-
ment decisions were made with careful consideration of clinical and
pathologic information by all of the tumor conference members. This
initial treatment decision (pre-RS assay decision) was recorded on a
questionnaire form by site investigators, and baseline pathologic char-
acteristics were recorded in an enrollment form. The patients identi-
fied at tumor conference were individually contacted. The pre-RS assay
decision was conveyed and informed consent was obtained. Formalin-
fixed paraffin-embedded (FFPE) tissue blocks were sent to the central
laboratory (Genomic Health, Inc.; California, USA). Cases were dis-
cussed at tumor conference again when the RS became available and
investigators filled the post-RS assay questionnaire forms with their fi-
nal decision. The pre- and post-RS assay questionnaires also contained
questions aimed to capture how strongly the investigator believed that
the RS assay result would contribute, and did contribute to the final
treatment decision, respectively.

Statistical analysis

Statistical analyses on the Oncotype-DX RS were conducted using
both nominal data based on the actual RS score, and an ordinal scale
with three RS categories (<18, 18-30, >30). Integrated evaluation by
multivariable analysis was performed to study the association between
RS (dependent variable) and all clinicopathologic risk factors (predic-
tors) using linear regression models. The risk factors (independent
variables) included in the multivariable regression analysis were age,
tumor size, tumor grade, ER score, PR score, Ki67 score, and HER2
score (per immunohistochemistry). The cut-off for p value was taken
as less than 0.05 for statistical significance in all analyses performed.

Results

Patient and Tumor Characteristics

In total, 165 patients were enrolled from 10 centers across Turkey. The
median age was 49 years (range, 26-76 years). Table 1 outlines the
patient and tumor characteristics at the time of surgery. One hundred
eight (65.5%) patients had pT'1 tumors and the median tumor size was
2 cm (range, 0.6-8.0 cm). Only 11 (6.7%) patients had micrometas-
tasis in axillary lymph nodes (pN1mic). The majority of patients had
modified Scarff-Bloom-Richardson grade 2 tumors (n=108, 65.5%).
Overall, 76 (53.5%) patients had a Ki67 score of <20%, including 60
patients whose Ki67 scores were less than 14%. Based on PR and Ki67
scores, 90 (60.4%) patients were considered to have characteristics of
luminal B molecular subtype.

Associations between RS and Clinicopathologic Features

When age groups were analyzed with three different cut-off values (age
< or > 40, 45 or 50 years), age was not found a significant predictor
of RS in either univariate or multivariable analysis (Mantel-Haenszel
test for univariate and regression model for multivariable analysis; p=
0.297, table not included). Among patients who were aged less than
40 years, 52.2% had a low RS, 30.4% had an intermediate RS, and
only 17.4% had a high RS. For patients aged over 50 years, these ratios
were 54.8%, 31.0%, and 12.1%, respectively.

In the univariate analysis, grade (p=0.002), Ki67 score (14% and
20% cut-offs; p<0.001 for both groups) and PR score (cut-off 20%;
p<0.001) were the only risk factors that significantly correlated with
RS, whereas tumor size, LN status (presence of micrometastasis),
and ER score were not found significant predictors of RS (Mantel-
Haenszel test; table not included). Among patients with luminal A-
molecular subtype as per their PR and Ki67 scores, the vast majority
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(81.4%) had a low RS and only 1.7% had a high RS. In contrast, only
41.1% of patients with luminal B tumors had a low RS and 13.3% had
a high RS (Mantel-Haenszel test, p<0.001).

Multivariable analysis of all risk factors including Ki67, age, tumor
size, ER score, PR score, and HER2 score (0 vs +1) showed that the
combination of all these numeric variables constituted a statistically
significant regression model for predicting RS (R= 0.671, R*= 0.450,
p<0.001). When each variable was examined, Ki67 and PR scores were
the only variables that seemed to significantly contribute to estimat-
ing the RS (Table 2). The seven predictors included in the regression
model shown in Table 2 constituted a group of variables that, in com-
bination, could predict the Oncotype DX score, whereas when they
wete tested individually in the multivariate analysis, it was seen that RS
decreased as Ki67 increased (Beta=0.424, p<0.001), and RS decreased
as PR increased (Beta= -0.381, p<0.001), but the other variables in the
model did not significantly predict RS independently.

Discussion and Conclusion

Although our results suggest correlation with some pathologic features,
the RS result made a significant impact in clinical practice despite
rigorous pathologic evaluation at our academic centers, as reported
separately (12). The significant predictors in our multivariate analysis
included the Ki67 score, which is also considered to be important in
predicting luminal subtype. It should be noted that significant inter-
laboratory variability is a notable concern when interpreting Ki67
score, especially in grade 2 tumors (13). Our multivariable analysis
also suggests that the PR score may have a predictive value in esti-
mating the risk group, also as reported in earlier literature (14). As in
interpretation of the Ki67 score, variability in immunohistochemistry
results could potentially influence physician confidence in PR score
while planning treatment. The strength of PR expression may help
identify those patients who could require more careful evaluation of
prognostic parameters, and potentially molecular testing.

Aside from the limitations inherent in Ki67 testing in general, another
main limitation of our study was the sample size, which was restricted
because of the high cost of the test and the limitations of the academic
grant. While providing valuable information as the largest national
study within our country, reaching more patients could help us draw

Table 1. Patient and Tumor Characteristics (n=165)

Age <40 years
40-49 years
250 years
Tumor size <1cm
1-2 cm
>2 cm
LN Status pNO
pN1 mic
Grade 1
2
3
ER score <10%
11-30%
31-50%
51-70%
>%70
PR score <20%
>%20
Ki67 score <20%
2%20
Luminal Subtype (n=145)* Luminal-A

Luminal-B

n (%)
23 (14.0)
70 (42.4)
72 (43.6)
19 (11.5)
89 (53.9)
57 (34.5)
154 (93.3)

11 (6.7)
28 (17.0)
108 (65.5)
26 (15.8)

6 (3.6)

4(2.4)

6 (3.6)
14 (8.5)
135 (81.8)
54 (32.7)
111 (67.3)
76 (53.5)
66 (46.5)
59 (39.5)
90 (60.4)

“Luminal subtypes*” were defined based on PR and Ki67 evaluation as
follows: Luminal A= PR score >20 and Ki-67 <20%; Luminal B= PR <20%
or Ki67 >20%. Sixteen patients had missing Ki67 data and therefore a

subtype could not be assigned.

ER: estrogen receptor; PR: progesterone receptor

Table 2. Correlation between RS and clinicopathologic factors, multivariate regression analysis

R R2 Corrected R2 SE

0.671 0.450 0.421 7.961 <0.001
Variables B Beta

Fixed 23.066 4.816 <0.001
Ki-67 score (%) 0.286 0.047 0.424 <0.001
PR score (%) -0.111 0.019 -0.381 <0.001
Age (years) -0.104 0.066 -0.106 0.118
Grade 1.576 1.308 0.084 0.231
HER-2 (0 or +1) 0.985 0.937 0.069 0.295
Tumor size (cm) -0.733 0.706 -0.068 0.301
ER score (%) -0.027 0.030 -0.059 0.374

ER: estrogen receptor; PR: progesterone receptor; RS: recurrence score
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clearer conclusions that are more reflective of the Turkish population,
given our ever-growing population size and the genetic/ethnic vari-
ability in our population.

Some groups have argued that results of a careful pathologic exami-
nation negate the need for Oncotype DX testing and routine patho-
logic parameters, or composite indexes created using these parameters
can predict Oncotype DX assay results (15-18). On the other hand,
despite the predictive value of a careful pathologic evaluation, breast
oncologists tend to overestimate the recurrence risk in a considerable
number of patients (19). The comfort level in sparing a patient from
chemotherapy may be even lower in regions with less experience of
using molecular testing in routine practice. Moreover, patients with
equivocal pathologic features, most of whom have luminal-B subtype
tumors, may be conflicted about the treatment recommendation. Ac-
cording to their most recent consensus report, the St Gallen Expert
Panel did not believe chemotherapy should be recommended in all
patients with luminal B-like disease and that it could be omitted in
cases with low scores on Oncotype DX.

Oncotype DX may provide additional information to improve per-
sonalize therapy in a significant proportion of patients with early stage
breast cancer. More frequent use in carefully selected patients may
help spare patients from chemotherapy, and in some rare instances,
it may help correctly identify high-risk patients who would otherwise
be recommended hormonal therapy alone. Moreover, when used with
careful consideration, it may increase confidence levels in treatment
recommendations. Among pathologic parameters, Ki67 score and PR
score seem to correlate with RS, which would be expected, because
these parameters are included among the 16 cancer-related genes in
the score.
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ABSTRACT

Objective: In this study, we aimed to determine the correlation between pretreatment-staging 18F-FDG total body positron-emission tomogra-
phy/computed tomography (PET/CT) maximum standardized uptake value (SUV,_ ) levels and histopathologic and immunohistochemical predic-
tive and prognostic factors in patients with breast cancer.

Materials and Methods: One hundred thirty-nine women with breast cancer who were treated between 2009 and 2015 at our hospital and who
had pretreatment-staging PET/CT were included in the study. SUV__levels and histopathologic and immunohistochemical results were compared.
Results: The median age of the women was 48 years (range, 29-79 years). The mean tumor volume was 33.4 mm (range, 0.7-120 mm). The histol-
ogy was invasive ductal carcinoma in 80.6% of the patients. In the univariate analysis, SUV, _ levels were significantly higher in patients with invasive
ductal carcinoma; in patients with a maximum tumor diameter more than 2 cm; patients who were estrogen, progesterone, and combined hormone
receptor-negative, triple-negative patients, and in tumors with higher grades (p<0.05). In HER2-positive patients, SUV__levels were higher even
if it was not statistically significant. There was no correlation between lymph node metastases and pathologic stage. In multivariate analysis, tumor
diameter was an independent factor.

Conclusion: SUV__ levels are correlated with known histopathologic and immunohistochemical prognostic factors. PET/CT could be useful in
preoperative evaluation of patients with breast cancer to predict biologic characteristics of tumors and prognosis.

Keywords: Breast cancer, positron-emission tomography, 18F-FDG, predictive, prognosis
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Introduction

Breast cancer is the most common cancer in women in Turkey and worldwide (1). Although it can be cured when diagnosed early, it is the
cause of most cancer deaths in women (2). Breast cancer is a heterogeneous disease, and it is crucial to determine its prognosis and choose
an optimal treatment option (3). Traditionally, the most significant prognostic factors are patient’s age, size of the tumor, histologic grade,
and number of involved axillary lymph nodes (4). The patient’s condition at the time of diagnosis plays a vital role in choosing the thera-
peutic approach. Determining the patient’s prognosis preoperatively is gaining more and more importance while the number of patients
that receive neoadjuvant chemotherapy and breast-conserving surgeries increase (5). The most important contributions of diagnostic
imaging methods in breast cancer can be early diagnosis, more accurate and intervention-free staging, and effectiveness in monitoring

treatment and determining prognosis (6).

Positron-emission tomography (PET) is a non-invasive imaging method that uses positron-emitting isotopes. In recent years, it has been
used increasingly frequently in clinics, especially in oncology (7). The most commonly used radiopharmaceutical, FDG tagged with
fluorine-18 (18F-FDG) is a glucose analog whose FDG involvement in tissues is in proportion to the use of glucose; it is taken up into
cells like glucose but cannot be metabolized (8). The maximum standardized uptake value (SUV_ ) is a semi-quantitative indicator of

18F-FDG’s involvement by lesions and this value is related to the number of living tumor cells (9).
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18F-FDG positron-emission tomography/computed tomography
(18F-FDG PET/CT) is recommended in the current treatment guide-
lines for conditions such as locally-advanced breast cancer and meta-
static disease (10). PET/CT helps determine extra-axillary regional
lymph nodes and distant metastases in patients with newly-diagnosed
breast cancer and can change staging and treatment (11). In pathologi-
cally-diagnosed breast cancer, it was found that preoperative 18F-FDG
PET/CT screening could give sufficient information on tumor biol-
ogy, prognosis, disease-free survival, and the patient’s treatment (12).
Turkey’s Social Security Institution covers reimbursement of PET/CT
scan for breast cancer staging, restaging, and evaluating the treatment
response; the examination is commonly required before surgery. In this
study, we aimed to determine the correlation between maximum SUV
values gathered from PET/CT scans performed for staging patients
with breast cancer and histopathologic and immunohistochemical pre-
dictive and prognostic factors.

Materials and Methods

A total of 139 patients with breast cancer who underwent radiothera-
py and preoperative PET/CT scan for clinical staging in our hospital
between September 2009 and December 2015 were enrolled in the
study. All patients were histopathologically-diagnosed as having breast
cancer. Patients who underwent excisional biopsy, patients who had
surgery elsewhere, patients who received neoadjuvant chemotherapy,
patients who had distant metastasis, and those with no FDG involve-
ment in tumor in their PET/CT scan were excluded from the study.
Our study was carried out retrospectively, and permission was ob-
tained from the local ethics committee and the hospital management
to reach archived files. Written consent was given by all patients for
PET/CT scans, surgery, and radiotherapy.

For the PET/CT scan, after at least 4-hour fasting, the patients with
blood sugar value under 200 mg/dL were given intravenous 0.15 mCi/
kg 18F-FDG compound and were advised to rest in a calm setting
without speaking or chewing. After approximately 60 minutes, emis-
sion and transmission imaging was taken on a PET camera (Siemens
Biograph TruePoint 2008A) from the skull base to the upper part of
the femur for whole body images in eight bed positions, every position
for three minutes. Consecutive 0.5-cm thick sections were prepared
on axial, coronal, and sagittal planes of the regions within the scope of
the image using the reconstruction method. Furthermore, maximum
intensity projection (MIP) images were assessed. A 50 mL oral contrast
agent was used for image capture. SUV__ was calculated as the rate
of maximum activity intensity in lesion based on the dose of FDG
injected per kilo. After the staging examinations were completed, the
patients underwent mastectomy or breast-conserving surgery (BCS)
and sentinel lymph node biopsy (SLNB) or axillary dissection. The
histopathologic and immunohistochemical data were recorded from
the patients’ pathology reports. Histologic type, maximum tumor di-
ameter, histologic grade, nuclear grade, estrogen receptor (ER), pro-
gesterone receptor (PR), human epidermal growth factor receptor 2
(HER?2) status, number of analyzed lymph nodes, status of lymph
node metastasis, and number of metastatic lymph nodes were recorded
for each patient.

Statistical analysis

The descriptive analyses and numeric data are presented as
meansstandard deviation. The comparison of the SUV __ values and
histopathologic and immunohistochemical factors was performed us-
ing the Mann-Whitney U test and Kruskal-Wallis test. Multiple re-
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gression analysis test was used for multivariate analyses. P>0.05 was
considered statistically significant. Statistical analyses were completed
using SPSS version 20.0 (IBM, Armonk, NY).

Results

A total of 139 patients were included in the study. The patients’ clinical
and pathologic characteristics are shown in Table 1. All of the patients
were women. The median age was 48 years (range, 29 to 79 years).
The mean values of SUV__were 6.22+4.2 (range, 0.78-25.56) for the
primary tumors and 4.26+2.8 (range, 1-13.6) for the lymph nodes. In
the PET/CT reports, the mean tumor diameter was 24.6+11.8 mm
(range, 10-100 mm). There was no FDG involvement in lymph nodes
in 83 (59.7%) patients according to the PET/CT scans.

Twenty-eight patients (20.1%) underwent BCS and SLNB; 21 pa-
tents (15.1%) underwent BCS and AD; 71 patients (51.1%) mas-
tectomy and ADj; and 19 patients (13.7%) had mastectomy and
SLNB. The histology was invasive ductal carcinoma for 112 patients
(80.6%), 16 (11.5%) had invasive lobular carcinoma, and 11 patients
(7.9%) had other histologic subtypes (medullary carcinoma in four
patients (2.9%), mixed carcinoma in four patients (2.9%), papillary
carcinoma in one patient (0.7%), tubular carcinoma in one patient
(0.7%), and cribriform carcinoma in one patient (0.7%). The mean
tumor diameter was 33.4 mm (range, 7-120 mm, SD 17.5). The mean
number of mitoses in 18 and 35 patients whose number of mitoses
and Ki-67 values were present in their pathology reports was 12.2
(range, 1-34) and 31% (range, 1%-80%), respectively. For T-stages,
28 patients (20.1%) had T1, 92 patients (66.2%) had T2, and 19
patients (13.7%) T3 disease. Tumor multifocality was discovered in
32 patients (23%) and multifocal tumors were found in the PET/CT
scans of 12 patients (8.6%), which was evaluated using the highest SU-
V, . value. Eighty-five patients (62.2%) had pathologic lymph node
metastasis. The mean number of dissected lymph nodes was 20+14
(range, 1-53, including sentinel lymph nodes). N-staging was as fol-
lows: 54 patients (38.8%) were NO, 53 patients (38.1%) were N1, 13
patients (9.4%) were N2, and 19 patients (13.7%) were N3. Micro-
metastasis was reported for five patients with N1 lymph node staging
(N1mi: 5 patients). The mean number of metastatic lymph nodes was
7.2 (range, 1-45). Comparing FDG involvement in the lymph nodes
and pathologic lymph node metastasis in the PET/CT scans, PET/
CT was found false positive in 9 patients (6.5%), and false negative
in 38 patients (27.3%). Histologic grades were grade 1 for 7 patients
(5.0%), grade 2 for 54 patients (38.8%), and grade 3 for 78 patients
(56.2%). On the other hand, nuclear grades were distributed as grade
1 for one patient (0.7%), grade 2 for 39 patients (28.1%), and grade
3 for 99 patients (71.2%). ER was positive in 106 patients (76.3%),
and PR was positive in 97 patients (69.8%). When the estrogen and/
or progesterone receptors were analyzed together, the hormone recep-
tors in 109 patients (78.4%) were found positive. HER2 was positive
in 47 patients (33.8%), and those whose results could not be obtained
through immunohistochemical methods went through a fluorescence
in situ hybridization (FISH). The results of 11 (7.9%) patients were
triple-negative (ER, PR, and HER2 negative). The patients’ distribu-
tion based on pathologic stage was as follows: 17 patients (12.2%)
were stage IA, 2 patients (1.4%) were stage IB, 43 patients (30.9%)
were stage IIA, 34 patients (24.5%) were stage IIB, 25 patients (18%)
were stage IIIA, and 18 patients (12.9%) were stage IIIC.

The correlation between the PET/CT SUV__ values and the patients’
clinical and pathologic factors is demonstrated in Table 2. For uni-
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Table 1. Patient and tumor characteristics (n=165)

Characteristics Number %

Age Median age 48+10.2 years (range, 29-79)
Aged <45 years 51 36.7
Aged >45 years 88 63.3

SUV_,, values 6.2214.2 (range, 0.78-25.56)

PET/CT lymph node SUV__ values  4.26+2.8 (range, 1-13.6)
PET/CT tumor diameter 24.63+11.8 mm (range, 10 mm-100 mm)

PET/CT lymph node involvement

Positive 56 40.3

Negative 83 59.7
Operation type

BCS+SLNB 28 20.1

BCS+AD 21 15.1

Mastectomy+SLNB 19 13.7

Mastectomy+AD 71 511
Histopathologic diagnosis

Ductal carcinoma 112 80.6

Lobular carcinoma and others 27 19.4

Tumor diameter 33.39 mm#17.5 (7 mm-120 mm)

T-stage
1 28 201
2 92 66.2
3 19 13.7
N-stage
0 54 3838
1 53 38.1
2 13 9.4
3 19 13.7

Characteristics Number %
Histologic grade

1 7 5.0

2 54 38.8

3 78 56.2
Nuclear grade

1 1 0.7

2 39 28.1

3 99 71.2
Estrogen receptor

Negative 33 23.7

Positive 106 76.3
Progesterone receptor

Negative 42 30.2

Positive 97 69.8
Hormone receptor (ER and/or PR +)

Negative 30 21.6

Positive 109 784
HER2

Negative 92 66.2

Positive 47 338
Triple-negative

Yes 128 92.1

No 11 79
Pathologic stage

1A 17 122

1B 2 14

A 43 30.9

1B 34 24.5

A 25 18.0

lic 18 12.9

SUVmax: maximum standardized uptake value; PET/CT: Positron-Emission Tomography/Computed Tomography; BCS: breast-conserving surgery; SLNB: Sentinel Lymph
Node Biopsy; AD: axillary dissection; ER: estrogen receptor; PR: progesterone receptor; HER2: human epidermal growth factor receptor 2

variate analyses, the patients’ age, histologic subtype, maximum tumor
diameter, existence of lymph node metastasis, histologic grade, nuclear
grade, ER, PR, combined hormone receptor hormone receptor, HER2
condition, triple-negative results, and pathologic stage were compared.
When the SUV__ values were compared based on age, the SUV__
values in patients aged less than 45 years were found statistically sig-
nificantly high (p=0.04). The comparison based on histopathology was
performed in groups as ductal carcinoma, lobular carcinoma, and oth-
ers, and the SUV__ values in ductal carcinoma were found statistically
significantly high (p=0.04). The SUV__ values were also statistically
significantly higher in patients with tumor diameters more than 2
cm (T2, T3 tumors), compared with patients whose tumor diameters

were 2 cm or less (T1 tumors) (p=0.02). There was no statistically
significant difference between the SUV__ values of the patients with
and without lymph node metastasis (p=0.24). As histologic grade and
nuclear grade increased, the tumor SUV__ values became statistically
significantly higher (p=0.001 and p=0.004, respectively). The patients
with negative ER, PR, and hormone receptors had statistically signifi-
cantly higher SUV__ values (p>0.001). Although patients with posi-
tive HER2 had higher SUV__ values, there was no statistically signifi-
cant difference (p=0.308). The triple-negative patients had statistically
significantly higher SUV__values than those with negative HER2 (p=
0.05). The only finding in the multivariable analysis was that tumor
diameter was an independent prognostic factor.
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Table 2. Correlation between clinical and pathologic prognostic factors and SUV__ values

Variable Comparison
Age (years) <45 years
245 years

Histopathologic diagnosis Ductal carcinoma
Lobular carcinoma and others
Tumor diameter <2 cm (T1)
>2 cm (T2-T3)
Lymph node involvement Negative
Positive
Histologic grade 1

2

3
Nuclear grade 1

2

3
ER Negative

Positive
PR Negative
Positive

Hormone receptor Negative
Positive
HER2 Negative
Positive

Triple-negative No
Pathologic stage 1A
11B

A
e

Number SUV__ (MeantSD) p
51 6.910.6 0.04
88 5.8+0.4
112 6.620.4 0.04
27 4.7+0.8
28 4.5+0.8 0.02
111 6.7£0.4
54 6.620.6 0.24
85 5.9+0.5
7 3.3%1.5 0.001
54 5.410.6
78 7.0£0.5

1 5.7+4.2 0.004
39 5.220.7
99 6.620.4
33 8.7+0.7 <0.001
106 5.4+0.4
42 8.0£0.6 <0.001
97 5.4+0.4
30 8.9+0.7 <0.001
109 5.5+0.4
92 5.9+0.4 0.308
a7 6.8+0.6
128 6.1£0.4 0.05
11 7.2+1.3
17 5.1+1.0 0.352
2 3.7+2.9
43 6.41£0.6
34 6.9+0.7
25 6.1+0.8
18 6.210.9

SUV__.: maximum standardized uptake value; HER2: human epidermal growth factor receptor 2; ER: estrogen receptor; PR: progesterone receptor

Discussion and Conclusion

In the univariate analyses in our study, we found that the SUV__ val-
ues in young patients (aged less than 45 years) who had an invasive
tumor diameter larger than 2 cm, negative hormone receptors, and
triple-negative tumors were significantly higher as histologic and nu-
clear grades increased.

The survival rates of breast cancer are worse in young patients (aged
<40 years) compared with elderly patients, and the multivariate analy-
ses show that young age is an independent indicator of poor prognosis
(13). Breast cancer at a young age progresses more aggressively; in a
study with 185 premenopausal women with breast cancer, the number

of those with negative ER and PR aged <35 years, the number of those
with lymphatic and vascular invasion and pathologic grade 3 tumors
were considerably high (14). In a retrospective evaluation with 1398
women with early-stage breast cancer, age, for those aged under 35
years, was shown as a strong and independent prognostic factor that
determines relapse, distant metastasis, and mortality (15). In previ-
ous studies, there was no relationship found between age and SUVmM

values; however, the SUV__ values in the young patients were higher
in our study (16-18).

Similar to previous studies, 18F-FDG involvement was higher in pa-
tients with invasive ductal carcinoma (17, 19, 20). This relationship
may be related to the low density of tumor cells in lobular carcinomas,
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low GLUT1 (glucose transporter 1) expression, low proliferative in-
dex, and diffuse infiltrative growth pattern (16, 20-22).

Tumor diameter and axillary lymph node metastasis are the most vital
clinical prognostic factors in breast cancer (4). Although a number of
studies reported a positive correlation between tumor size and FDG
involvement, some studies found no relationship (17, 23). In our
study, we evaluated tumors in two categories as tumors with diameter
of 2 cm or less, and those larger than 2 cm. FDG involvement was
found higher as FDG involvement increased. In studies regarding the
use of PET/CT in staging lymph nodes, it was stated that it could not
be as sensitive, especially with patients with clinically-negative lymph
nodes, and could not replace histopathologic examination (24-26).
Zhang et al. (27) demonstrated that axillary lymph node staging was
limited to 46% sensitivity in their study with 164 patients with breast
cancer. There are also studies in the literature that reported a signifi-
cant and positive correlation between PET/CT SUV values and lymph
node metastasis (17, 23). However, there are studies that could not
demonstrate a relationship between the condition of lymph node and
FDG involvement (28). There was no statistically significant difference
when the SUV__ values of the patients with and without lymph node
metastasis were compared in our study, although the SUV__ values
increased in patients with lymph node metastasis with higher N-stage.
The fact that no relationship was found could be related to the high
level of false negativity in PET/CT scans, late referral of patients with
low grades, and the inadequacy of PET/CT scans in showing micro-

metastases.

Pathologic grade is one of the important predictive factors that shows
tumor differentiation in breast cancer and the relationship between
SUV values and histological grade is explained through high glucose
metabolism in actively increasing tumors (5). The relationship between
grade and PET/CT SUYV values in patients with breast cancer has been
reported (19). High-grade tumors were shown to have higher SUV
values compared with low-grade tumors (29). In a study by Ueda et
al. with 152 patients with breast cancer, the authors demonstrated that
invasive tumor size, nuclear grade, and negative estrogen receptor were
correlated with high SUV values in their multivariate analyses (17).
In our study, we observed that the SUV values were statistically sig-
nificantly higher as both histologic and nuclear grade increased. High
SUV values could be an indication for high-grade and biologically-

aggressive tumors.

Breast cancer is a heterogeneous disease that can be divided into his-
topathologic and molecular subtypes (30). According to gene-expres-
sion profiles, the first breast cancer subtypes were defined by Perou et
al. (31). ER, PR, and HER2 gene expression features are significant
determinants used routinely in newly-diagnosed breast tumors. Sub-
types identified based on hormone receptors, HER2 status, and Ki-
67 proliferative index give information on tumor biology and clini-
cal behavior, and treatments including subtypes are recommended
in guidelines (32, 33). Estrogen and progesterone receptors hold a
crucial place in determining prognosis for patients with breast cancer
and establishing whether they would benefit from hormonal thera-
py. HER2 status is an important predictive factor that determines
whether the patients can start goal-directed therapy (trastuzumab)
(34). Luminal A tumors (positive ER and PR, negative HER2, Ki-67
<1%) is the subtype with the best prognosis, triple-negative tumors
show more biologically aggressive behavior (30, 35). In our study,
negative ER and PR, positive HER2 and triple-negative patients had
higher SUV_ values. High values of SUV have also been reported

in patients with negative hormone receptors by previous researchers
(17, 36). Basu et al. (37) stated that PET/CT sensitivity was 100%
for patients who were triple-negative and these patients had higher
FDG involvement compared with patients with positive hormone
receptors, and the authors emphasized that PET/CT scanning of
these tumors was important for determining tumor activity and
treatment response.

Ki-67 is an indicator of the proliferation of cancer cells; however, its
measurement and limit values change in different centers. In a study
by Ito et al. (38) with 138 patients with invasive ductal breast cancer,
the authors compared patients with Ki-67 values >14% and <14% and
reported statistically significantly higher FDG involvement in patients
with high Ki-67 values. In their comparison by number of mitosis,
Ueda et al. (17) found the mean SUV values statistically significantly
increased as the number of mitosis increased. In our study, no statisti-
cal comparison was performed because there was only a small number
of patients whose number of mitosis and Ki67 index were reported.
One of the limitations in our study is that the effects of SUV__ value
on treatment results, local control, and survival were not investigated.

Our study demonstrates that SUV__ values are related to the recog-
nized histopathologic and immunohistochemical prognostic factors in
breast cancer. Predictability of predictive and prognostic factors be-
fore treatment is of importance in terms of deciding the therapeutic
approach. In preoperative assessment of patients with breast cancer,
PET/CT scanning is inadequate in examining axillary lymph nodes;
however, it may prove beneficial in displaying the biologic characteris-
tics and behavior of a tumor.
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ABSTRACT

Objective: The effect of estrogen on bone mineral density (BMD) and breast cancer has been known for a long time. The aim of this study was to
compare of the BMD of patients with breast cancer and healthy individuals, and to investigate the degree of correlation of estrogen receptor (ER)
with BMD.

Materials and Methods: Seventy-one patients with postmenopausal breast cancer and 79 healthy dividuals were included in the study. The
patient demographics (age, menopause age, body mass index, number of children, BMD, Z scores, and estrogen status for breast cancer patients)
were taken from hospital records.

Results: No significant difference was detected between the case and control groups in lumbar region Z scores (p=0.074). At the femur neck, the
control group Z scores was higher than patient group (p=0.002). BMI was higher in the patients with breast cancer (p=0.001). There was no sta-
tistically significant correlation between ER positivity, BMD, and BMI in ER-positive patients (p=0.495, p=0.8, p=0.846, respectively). There was
no difference between the Z scores when the patients were divided into two groups as ER positive and negative (p=0.156, p=0.335, respectively).
Conclusion: This study revealed that there is no difference in lumbar region Z scores between patients with breast cancer and heathy controls;
however, the Z scores were higher in the femur neck in the control group, and the BMI was lower in the patient group. Tumor ER positivity does

not positively affect BMD.

Keywords: Breast cancer, bone mineral density, estrogen receptor, body mass index

Introduction

Breast cancer is the most prevalent cancer type and the second leading cause of death in women (1). Advanced age, early menarche, first-
term pregnancy at a late age, late menopause, and long-term hormone replacement treatment are among the risk factors for breast cancer
(2-4). The relationship between these risk factors and breast cancer are reported to be due to the estrogen-induced increase in mitotic

activity in breast tissue, which results in mutations (5).

Estrogen hormone is an important risk factor for breast cancer; however, serum levels often vary, which obstructs correlating serum es-
trogen levels with the risk of breast cancer (6). Serum samples are not sufficient alone to diagnose breast cancer or identify the long-term
estrogen level of tissues. Bone mineral density (BMD) should be considered a good indicator of tissue levels of estrogen because BMD el-
evates in parallel with the increase in estrogen level (7). Estrogen lessens bone destruction while amplifying bone volume and bone mineral
density. When we consider this information, we may think that there is a correlation between BMD and breast cancer. Nevertheless, stud-

ies that investigated the relationship between bone mineral density and development of breast cancer revealed contradictory results (8-11).

In patients with breast cancer, the ratio of tumor estrogen receptor (ER) positivity enhances with age. In a study carried out on Turkish
women, ER was found positive in 66% of pre-menopausal women, and this rate increased to 73% in menopausal women (12). Only

a few studies in the literature have shown a link of the change in ER positivity with bone density, but none were conducted in Turkey.

The objective of this study was to compare the BMD of postmenopausal women with breast cancer with that of control subjects and thus

to investigate the association between tumor estrogen receptor level and bone mineral density.

This study was presented at the 13t National Breast Health Congress, 21-28 October 2015, Antalya, Turkey.
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Materials and Methods

We analyzed the data of 261 patients who presented to our clinic be-
tween January 2011 and December 2014 with breast cancer. Data in-
cluding age, number of deliveries, breastfeeding duration, body mass
index (BMI), pathologic stage, additional diseases, ER levels, and bone
densitometry measurements prior to systemic chemotherapy were re-
corded. The control subjects were selected among individuals who ap-
plied to the Radiology Department of the Hospital during the same
period for BMD measurement ensuring that their age was in line with
that of the patients with breast cancer. Individuals with hypothyroid-
ism and hyperthyroidism, steroid use, hormone replacement therapy,
any disease that might cause of osteoporosis such as immobility, and
those that took medication that may cause osteoporosis or for the
treatment of osteoporosis were excluded from the study. Premenopaus-
al patients were also not included in the study. The study was approved
by the Hospital's Ethics Committee and started after the obtaining
consent from the patients.

The 2" to the 4* lumbar vertebrae and femoral neck BMD was mea-
sured using dual X-ray absorptiometry (DXA) (Hologic, Bedford,
MA, USA), whose calibration is performed regularly at our clinic. The
BMD of the study and control subjects were identified using the Z
scores; a score < 2 was regarded as osteoporosis (13).

Immunohistochemical estrogen receptor analysis was performed using
a Benchmark LT (Ventana Medical Systems Inc.; California, USA) on
formalin-fixed paraffin-embedded tissue sections with ab-Neomarkers-
antibodies (Clone SP1) at concentration 1/100. Only nuclear stain-
ing was considered positive. The area where a number of stained cells
was the highest was determined regarding the College of American
Pathologists (CAP) criteria; 100 cells were counted, and the ratio of
the staining was identified (14). Patients with an ER level <10% were
classified as negative whereas those with an ER level >10% were clas-
sified as positive.

Statistical analysis

The statistical analyses were performed using SPSS version 20.0 (IBM
Corp. New York, USA). The mean, standard deviation, median, mini-
mum, maximum, frequency and ratio values were used for the descrip-
tive statistics of the data. The distribution of variables was measured
using the Kolmogorov-Smirnov test. The Mann-Whitney U test and
independent sample t-test were used for the analysis of quantitative
data in both groups, and Spearman’s correlation analysis was used to
identify correlations. The results of the study were evaluated in a 95%
confidence interval considering p<0.05 as significant.

Results

After the exclusion criteria were assessed, 71 postmenopausal patients were
included in the study group, and 79 menopausal women without breast
cancer were included in the control group. Among the patients in the
study group, 31% (n=22) had stage 1 breast cancer; 53.6 (n=38) had stage
2 breast cancer; 8.4% (n=06) had stage 3 breast cancer, and 7% had stage 4
breast cancer. Table 1 shows other demographic data of the patients.

The study group and control group did not differ significantly regard-
ing the mean age of the patients, whereas BMI was found higher in
the study group (Table 1). Although the mean age of menarche was
different between the groups (p=0.001), no significant difference was
observed when the length of the period between menarche and meno-
pause was compared (p=0.33). There was statistically significant differ-

ence between the groups regarding the L2-4 and femoral neck Z scores
(p=0.026 and p=0.002, Table 2). When the patients were classified as
<25 and 225 kg/m? according to BMI, the group with a BMI 225 kg/
m? had significantly lower Z-scores of the femoral neck and lumbar
spine compared with the control group (Table 3.1 and 3.2).

The receptor positivity level of the patients who had positive estrogen
receptor was analyzed considering the BMI and the lumbar and femo-
ral Z-scores; no significant correlation was found between these mea-
surements (p=0.495, p=0.8, p=0.846 respectively) (Table 4). When
the patients in the study group were divided into two sub-groups as
ER-positive and ER-negative; there was no statistically significant dif-
ference between these two groups regarding Z scores. Furthermore,
when the ER-positive and ER-negative patients were classified as with
and without osteoporosis depending on their Z scores, no statisti-
cally significant difference was identified. However, the prevalence of
osteoporosis in the lumbar spine and femoral neck was lower in the
ER-positive patients compared with the ER-negative patients (23% vs.
8.6%; 7.7% vs. 1.7%) (Table 5).

Table 1. Demographics of the Control and Breast
Cancer Group

Study Control
Group (n=71) Group (n=79)

Mean % SS mean * SS

Patient demographics (min-max) (min-max) P*
59.28+7.38

Age (45.0-81.0)  59.63+10.8  0.94
29.98+5.49

BMI (19.10-48.20) 26.9+t4.9 0.001*
1.90+1.00

Number of birth (0-5)0-5) 1.83+1.05 0.63
13.11£1.08

Age at Menarge (11-16) 12.54£0.97 0.001*
1.05+0.23

Breast feeding(year) (1-2) 1.08+0.28 0.45
49.613.9

Age of menopause (37-63) 49.45+4.3 0.77

Fertility time (year) 36.57+£3.57 36.911£4.40 0.330

BMI: Body mass index; Min: minimum; max: maximum
*p<0.05

Table 2. Z Scores of the Control and study group in
the lumbar and femur neck regions

Study Group Control Group
(n=71) Mean£SS (n=79) mean £ SS
Z score (min-max) (min-max) p
-0.37% -0.40 0.06+ -0.30
L2-L4 DEXA 112 (-2.60-2.78) 1.29 (-2.60-2.90) 0.029*
-0.27+ -0.40 0.18+ 0.10
Femur DEXA 0.87 (-2.00-1.70) 0.93 (-2.70-2.30) 0.002*

*p<0.05 was considered significant.



Table 3. 1. Clasification of the control and study
group according to BMI 25

BMI <25 >25
Study group 8 (11.2%) 63 (88.8%) 71 (100%)
Control group 31(39.2%) 48 (60.8%) 79 (100%)

BMI: body mass index

Table 3. 2. Analysis of Z Scores of patients with BMI
<25

BMD measurement Study Group Control group

region (n=63) (n=48) P
Femur -0.24+0.89 0.34+0.85 0.001*
L2-4 -0.37+£1.08 0.45+1.3 0.003*

*p<0.05 was considered significant.
BMD: bone mineral density

Table 4. The Level of Positive Correlation of BMI
and Bone Density

Hormone recep- Femoral
tor BMI L2-4 DEXA DEXA
The rate of es- r -0.091 -0.034 -0.026
trogen receptor

positivity p 0.495 0.800 0.846

r: rho coefficient
*p<0.05 was considered significant.
BMI: body mass index

Table 5. The comparison of the ER-negative and ER-
positive patients regarding BMD

ER- ER-
negative positive

BMD (digit, %) (digit, %) p

Normal 10(76.9%) 53(91.4%) 0.156
L2-4-DEXA

Osteoporosis 3 (23.1%) 5 (8.6%)

Normal 12 (92.3%) 57 (98.3%) 0.335
Femur-DEXA

Osteoporosis 1(7.7%) 1(1.7%)

*p<0.05 was considered significant.
BMD: bone mineral density

Discussion and Conclusion

Besides being a crucial hormone for bone metabolism, estrogen also
plays a role in the etiology of breast cancer. In this regard, high BMD
is considered to be associated with breast cancer (6, 16). Klift et al.
(10) indicated a correlation between increased lumbar spine BMD and

breast cancer; the same correlation was not observed between femoral

Erdodan lyigiin et al. Estrogen Positivity Bone Mineral Density

BMD and breast cancer. In the study of Kim et al. (8) on Korean wom-
en, a similar relationship was demonstrated between breast cancer and
lumbar and femoral BMD. Contrary to the studies mentioned above,
Kerliowske et al. (9) claimed that lumbar and femoral BMD did not
correlate with breast cancer risk. In the present study, the Z-scores of
the lumbar spine and femoral neck were lower in patients with breast
cancer. The conflicting results of the study may be related to the fact
that various factors affect bone metabolism and play a role in the de-
velopment of breast cancer. Moreover, due to polymorphisms in genes
involved in the biosynthesis and metabolism of estrogen, tissues in the
body may have different estrogen sensitivity (17).

On the other hand, no correlation was demonstrated in studies that
analyzed the BMD-breast cancer relationship in premenopausal wom-
en (7, 18). Therefore, we did not enroll premenopausal patients in the
study.

Douchi et al. (19) conducted a study on ER-positive postmenopausal
women with breast cancer and showed BMD to be higher in the pa-
tients with cancer as compared with the control group. Bayraktar et
al. (20) examined BMD and tumor characteristics in postmenopausal
patients, no correlation was found between the ER-positive and ER-
negative patients regarding BMD. Even though we also found no
significant difference between ER-positive and ER-negative patients
considering the Z scores, when the patients were classified as with and
without osteoporosis the rate of osteoporosis was found lower in pa-
tients with positive ER. However, these results can be explained by the
small number of ER-negative patients.

Obesity has been indicated to elevate the risk of breast cancer in post-
menopausal women (21-23). Obesity has such an effect that ovaries no
longer produce hormones in the postmenopausal period whereas fat
tissue stands out as the most important source of estrogen (24). Obe-
sity is also linked with increased bone density due to the same mecha-
nism. Similarly, we found significantly higher BMI levels in patients
with breast cancer compared with the control group. Additionally, ac-
cording to the evaluation of the Z-scores in the obese postmenopausal
patients who were expected to have higher serum estrogen levels, the Z
scores were observed to be greater in the control group compared with
patients with a BMI 225 kg/m? This result may be due to the small
number of patients and control subjects or due to different impacts of
the regional polymorphism in the estrogen genes on bone and breast
tissue.

High bone mineral density is known to be an indicator of serum es-
trogen level; however, we found no significant association between es-
trogen receptor level of tumor tissue and bone mineral density. Also,
the estrogen receptor positivity was correlated with BMD. There is a
need for further larger studies to be performed with more patients to
evaluate the link between bone density and ER receptor.
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ABSTRACT
Objective: The aim of this study was to evaluate the effect of the apparent diffusion coefficient (ADC) and diffusion-weighted imaging in differenti-
ating benign from malignant breast lesions, histopathologic subtypes of breast tumors, and to find a correlation with prognostic factors using 3T MR.

Materials and Methods: A total of 165 patients aged between 16 and 78 years with 181 histopathologically-verifed breast lesions were enrolled
in this study. A 3T MR system and bilateral phased array breast coil was used. Diffusion-weighted imaging was performed with spin echo “echo
planar” with “b” values: 50, 400, and 800 seconds/mm?. ADC values were calculated for normal fibroglandular tissue and breast lesions. ADC values
of independent groups were compared using Student’s t-test. ROC analysis was used to find a threshold ADC value in the differentiation of lesions.

Results: The mean ADC values were 1.35:0.16 x10 mm?/s for normal fibroglandular tissue, 1.41£0.24 x10- mm?/s for benign breast lesions and
0.83+0.19 x10° mm?/s for malignant breast lesions. The AUC with ROC analysis was 0.945 and the threshold for ADC was 1.08 x10° mm?/s with
a sensitivity and specificity of 92% and 92%, respectively. The threshold value for ADC ratio was 0.9 with 96% sensitivity and 89% specificity. The
mean ADC of malignant breast lesions was statistically lower for benign lesions (p<0.01). We found no correlation between the mean ADC values
and ER-PR receptor, Her2, and Ki-67 values.

Conclusion: Diffusion-weighted imaging has high diagnostic value with high sensitivity and specificity in differentiating malignant and benign
breast lesions.

Keywords: Diffusion-weighted imaging, ADC, breast cancer, invasive ductal carcinoma, Ki-67, Her 2 expression

Introduction

Magnetic resonance imaging (MRI) as a method for breast exams has been used increasingly frequently during the last decade. In particu-
lar, it is preferred for selected cases as a diagnostic and problem-solving method for its high contrast resolution, multiplanar capability of
examination, lack of ionizing radiation, and capacity to obtain dynamic contrast images (1, 2). Conventional MRI has disadvantages such
as time-consuming screening and requirement of high-value contrast agents (3). Despite the fact that dynamic contrast-enhanced MRI is
an efficient diagnostic exam with high sensitivity, but its limited specificity creates a need for new techniques (1-7). Therefore, additional
sequences are sought that would increase image quality, reduce imaging time and enable differential diagnosis for lesions (4). Diffusion-
weighted imaging (DW]I) is one of these fast MRI sequences. By recording the free movement of water molecules in the extracellular space,
DWI creates different signals in images as a result of the inhibition of this movement and therefore diffusion restriction, which occurs due
to an increase in cell frequency in the presence of a malignant mass. The apparent diffusion coefficient (ADC) is a quantitative measure
of the diffusion of water molecules within tissue. Using the data in various b-values obtained from DWI in MRI, ADC maps are created
and ADC values of lesions can be calculated (8, 9). Recent studies showed that DWI and ADC measurements had high rates of accuracy
and specificity in the differential diagnosis of malignant and benign breast lesions (10-13).

Breast cancer is a heterogeneous disease, and its natural course after diagnosis varies among patients. In the follow-up of patients with
tumors of the same diameter, some experience tumor recurrence after a very short time, whereas others continue living a healthy life.
Therefore, prognostic factors and molecular subgroups are used in order to determine differences between clinical and biologic behaviors
of patients with breast cancer and establish the high-risk group, which demonstrates a quick disease progression (14-17). Although some
of these factors (tumor diameter, axillary involvement, histologic characteristics of tumor, hormone receptors) have a well-known role in

determining prognosis, there is ongoing intensive research regarding hormone receptors, tumor proliferation rate, and molecular prog-
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nostic factors. The prognostic importance of estrogen receptor (ER)
and progesterone receptors (PR) was established in a group of neoplas-
tic diseases, breast, and endometrial carcinoma in particular. ER and
PR positive tumors respond to hormone therapy and provide a better
prognosis (18). There are subcategories that include the prognostic val-
ues of tumor proliferation rate. Prognostic factors exist such as mitotic
index, immunohistochemical proliferation markers (Cyclin A, Ki-67),
S-phase reaction, thymidine labeling index, and bromodeoxyuridine
(BrDu) labeling index. There are still extensive studies regarding most
of these factors today (19). C-erbB-2 (Her2) oncoprotein shows pro-
tein-tyrosine kinase activity, which is structurally associated with epi-
dermal growth factor receptor. Previous studies have shown that Her2
oncogene is a significant mediator of cell proliferation and differentia-
tion (20). This gene is located on chromosome 17. Her2 positivity is
encountered in breast cancers with high histologic grade, negative ER
and PR, positive lymph node, and high proliferation rate (20, 21).

The aim of this study was to evaluate the diagnostic significance of
ADC value and DWTI in the differentiation of benign and malignant
breast lesions and to investigate their correlation with histopatholog-
ic subtypes of breast tumors and prognostic factors such as ER, PR,

Her2, and Ki-67 using 3T MR.

Metarials and Methods

The subjects in our retrospective study were chosen from patients who
had undergone a preoperative MRI and were scheduled for a breast bi-
opsy procedure in our clinic between November 2012 and November
2014. Informed consent forms were obtained from the patients as well
as approval from the local ethics committee for this study.

Histopathologically diagnosed, 312 patients who had undergone ul-
trasound-guided tru-cut, mammography-guided stereotactic vacuum-
assisted biopsy and routine breast screening were enrolled into the
study. Of these patients, 56 patients with lesions smaller than lcm
and 91 patients with diagnostically inadequate quality of DWI-MRI
sequences were excluded from the study. The remaining 165 patients
with 181 lesions were included in the study. The patients’ ages ranged
between 16 and 78 years (mean age: 46.7+12.01 years), and all pa-

tients were female.

MR Imaging

All MR images were obtained using a special 16-channel 3.0 Tesla coil
(Magnetom Siemens Verio, Germany) with the breast in the prone
position. All the patients had routine breast MRI examinations with
conventional sequences. The sequences used in the conventional MRI
were as follows: TRIM axial T2-weighted (TI:230ms, TR:4000ms,
TE:72 ms, 3 mm section thickness, FOV:300-340 mm) images
were obtained before T1 axial IV contrast-enhanced axial dynamic
3D (TR:5.04 ms, TE:1.91 ms, 13d1/10, 1 mm section thickness,
FOV:280-300 mm Matrix 420x400) examination; 1 pre-contrast se-
quence and 6 post-contrast sequences were performed, and the tem-
poral resolution was 82 seconds. Subtraction images were acquired
by subtracting the post-contrast images from the first images. For the
contrast images, a dose of 0.1-0.2 mmol/kg of gadolinium-containing
gadobutrol and gadoterate meglumine were injected via IV with an
automatic injection device over 20 seconds.

As the primary subject of our study, DWI was performed before the
contrast-enhanced examination. The diffusion-weighted sequences
(TR/TE: 8300/93, flip angle: 80 degrees, 4 mm section thickness,
FOV:300-320, Matrix 192x192 Nex:4) were performed with single-

shot spin-echo echo-planar in the axial plane with 3 different b values
(b=50, 500, 800). The ADC values were automatically measured at
the workstation, and ADC (b=800-b=50) map images were prepared.

Lesion Evaluation

The lesions were evaluated by a single radiologist (YA) who has one-
year experience of breast radiology; the radiologist was blinded the his-
topathologic diagnoses. A total of 165 patients with 181 lesions were
evaluated by analyzing the conventional MRI and DWT to determine
whether there were breast lesions with abnormal contrast enhance-
ment. The DW1I was examined for the presence of diffusion restriction
on the breast tissues connected to the lesions, and the measurement
values on the ADC map were taken into account. The equivalent of
the most contrasted part in the masses detected in the conventional
MRI examination was found in the DWI. A standard round region
of interest (ROI) with a 5 mm diameter was placed on the image of
this area in the ADC map. During the measurement, the cystic and
necrotic component of the lesion was left out of the measuring range.
Additionally, the ADC values of normal breast tissues on the lesion-
free breast were measured in every patient, and the ADC rates of le-

sion-normal breast tissues were calculated.

The sizes of the 181 lesions included in the study ranged between 10
mm and 64 mm (mean 18.3+8.9 mm). Small lesions sized less than
1.5 cm were measured with one ROI, and large lesions were measured
with 3 different ROIs. The lowest value of three measurements was
taken into account. Furthermore, the ADC value of the mass in each
patient was divided by the ADC value of the opposite normal breast
for a proportion measurement.

Biopsy was performed on all lesions through either ultrasound-guided
tru-cut (152 cases) or stereotactic vacuum-assisted biopsy (29 cases).
The histopathologic diagnoses were considered as the referral diagno-
sis. The postoperative histopathologic findings of the malignant cases
were accepted as a reference. Surgical excision was performed on 9
patients who had been diagnosed as having atypical ductal hyperplasia
after which the diagnoses for 3 of these patients were changed to ductal
carcinoma in situ (DCIS).

Hormonal prognostic factors were evaluated in 3 subgroups when
both ER and PR were negative, both were positive, and when only one
was positive. In total, hormone receptors were analyzed in 80 of 89
malignant lesions. Hormone receptors were not analyzed in 8 cases of
DCIS and 1 well-differentiated liposarcoma. The postoperative histo-
pathologic findings were investigated for the malignant lesions.

Ki-67 value was taken into consideration while evaluating tumor
proliferation. Not including 8 DCIS and 1 well-differentiated lipo-
sarcoma malignant lesions, the Ki-67 values of 80 malignant lesions
were analyzed. Pearson’s correlation test was used for the correlation
between the Ki-67 values and ADC.

Of molecular prognostic factors, Her2 was used as a base. Excluding 8
DCIS and 1 well-differentiated liposarcoma case from 89 patients with
a malignant diagnosis, 80 lesions were rated with one positive (+), two
positives (++), three positives (+++) and ‘no immunoexpression.’ Three
positives (+++) was considered a positive result, whereas results with
no immunoexpression and + were considered negative. Fluorescence
in situ hybridization (FISH) was used in 8 patients with two positives
(++). As a result of the FISH test, 4 lesions that had no amplification
were considered negative, the remaining 4 lesions, which had positive
amplification, were considered positive.



Statistical analysis

The ADC values were reported with min + standard deviation using
SPSS version 15 (SPSS, Inc.; Chicago, Illinois, USA) in the statis-
tical analysis of our study. The mean min ADC values between the
independent groups were compared using Student’s t-test. A p value
of <0.05 was considered statistically significant. The threshold ADC
values used to differentiate between benign and malignant lesions were
determined using receiver operating characteristic (ROC) analysis. A
post-hoc Tukey test was performed to evaluate the diagnostic differ-
ence in different subgroups. The Kruskal-Wallis H test was used to de-
termine whether there was a statistically significant difference between
the malignant and benign subgroups after which the Mann-Whitney
U test was performed to determine which group had caused the dif-
ference. Pearson’s correlation” test was conducted for the correlation
between the Ki-67 values and ADC.

Result

Ninety-two of the 181 lesions involved in the study were diagnosed
as benign and 89 were malignant. The histopathologic distribution of
lesions is shown in Table 1.

The ADC values in the measurements determined from normal breast
parenchyma ranged between 0.96 x10? mm?/sec and 1.94x10° mm?/
sec (mean 1.35 + 0.16x10 mm?/sec).

In the ADC measurements of the lesions, the lowest ADC lesion value
was 0.51 x10° mm?/sec with invasive ductal carcinoma, and the high-
est ADC lesion value was 1.79 x10 mm?/sec with fibroadenoma. The
lowest lesion/normal breast tissue ADC rate was (0.40) in an invasive
ductal carcinoma case, whereas the highest was (1.36) in a case of fi-
broadenoma.

The mean size of the 92 benign lesions was 15.5+6.4 mm. The mean
min ADC value was found to be 1.41+0.24 x10°> mm?/sec for all the
benign lesions. Among the benign lesions, the lowest ADC value be-
longed to an abscess with 0.57 x10° mm?/sec and the highest ADC
value was 1.79x10 mm?/sec in a fibroadenoma. The mean lesion/nor-
mal breast tissue ADC rate was 1.07+0.17 in these lesions. The lowest
rate among all the benign lesions was 0.4 in an abscess and the highest
rate was 1.36 in a fibroadenoma.

The mean size of malignant 89 lesions was measured 20.9+9.9 mm.
The mean min ADC value was 0.83+0.19x10° mm?/sec for all the ma-
lignant lesions. Among the malignant lesions, the lowest ADC value
was 0.51x10 mm?/sec in an invasive ductal carcinoma, and the high-
est ADC value was 1.50x10 mm?/sec in an invasive mucinous carci-
noma. The mean lesion/normal breast tissue ADC rate was 0.61+0.14
in these lesions. The lowest rate was 0.4 in an invasive ductal carcino-
ma and the highest rate was 1.15 in an invasive mucinous carcinoma
among all the malignant lesions.

The difference between the mean ADC values of the malignant lesions
and benign lesions was statistically significant (p=0.001). The differ-
ence between the lesion/normal breast tissue ADC values of the malig-
nant lesions and benign lesions was statistically significant (p=0.001)

(Table 2).

When the threshold value for the mean min ADC value of the lesions
was considered 1.08x10% mm?/sec, in the ROC analysis the AUC was
0.95 and the sensitivity and specificity of detecting malignant lesions
were 92.1% and 92.4%, respectively (Figure 1) (Table 3). With a 0.9
threshold value for the lesion/normal breast tissue ADC rates, the
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Table 1. The distribution of histopathologic diagnoses

n %

Benign

Lesions 92 50.8
Fibroadenoma 37 40.2
Columnar Cell Hyperplasia 10 10.8
Fibrosis 11 11.9
Apocrine Metaplasia 7 7.6
Sclerosing Adenosis 6 6.5
Fibrocystic Changes 2 2.2
Postoperative Granulation Tissue 1 1.0
Atypia 6 6.5
Abscess 8 8.2
Intraductal Papilloma 4 4.1
Total 92 100

Malignant

Lesions 89 49.2
Ductal carcinomain situ 8 9
Invasive ductal carcinoma 63 70.8
Invasive lobular carcinoma 6 6.7
Invasive mucinous carcinoma 4 4.5
Invasive mixed carcinoma 5 5.6
Invasive medullary carcinoma 1 1.1
Invasive apocrine carcinoma 1 1.1
Well-differentiated liposarcoma 1 1.1
Total 89 100.0

Total 181 100.0

Table 2. The distribution of ADC levels and lesion/
ADC rates by histopathologic result

Benign (n=92) Malignant (n=89)

Mn Sd Mn Sd t p
Lesion
ADC 1.414 2.388 0.826 0.187 18.418 <0.001
Lesion/
ADC 1.074 0.171 0.607 0.136 20.328 <0.001

ADC: Apparent Diffusion Coefficient; Mn: mean; Sd: standard deviation; t: t
value; p: p value

AUC was 0.956, and the sensitivity and specificity of the differentia-
tion capability for benign and malignant breast lesions were 96.6%

and 89.1%, respectively (Figure 2).
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Table 3. ADC limit values in differentiation of benign and malignant breast lesions, sensitivity and specificity
levels found in different threshold values in the ROC analysis

Threshold

value Sensitivity 95% CI Specificity 95% ClI PPV 95% CI NPV 95% CI
<908 79.78 69.9 - 87.6 95.65 89.2-98.8 94.7 86.9 -98.5 83.0 74.5-89.6
<914 80.90 71.2-88.5 95.65 89.2-98.8 94.7 87.1-98.5 83.8 75.3-90.3
<920 82.02 72.5-89.4 95.65 89.2-98.8 94.8 87.2-98.6 84.6 76.2-90.9
<926 83.15 73.7-90.2 94.57 87.8-98.2 93.7 85.8-97.9 85.3 76.9-91.5
<948 84.27 75.0-91.1 94.57 87.8-98.2 93.7 86.0-97.9 86.1 77.8-92.2
<979 85.39 76.3-92.0 94.57 87.8-98.2 93.8 86.2-98.0 87.0 78.8-92.9
<1000 86.52 77.6-92.8 94.57 87.8-98.2 93.9 86.3-98.0 87.9 79.8-93.6
<1026 87.64 79.0-93.7 94.57 87.8-98.2 94.0 86.5-98.0 88.8 80.8-94.3
<1033 88.76 80.3-94.5 94.57 87.8-98.2 94.0 86.7 - 98.0 89.7 81.9-94.9
<1036 88.76 80.3-94.5 93.48 86.3-97.6 92.9 85.3-97.4 89.6 81.7-94.9
<1047 89.89 81.7-95.3 93.48 86.3-97.6 93.0 85.4-97.4 90.5 82.8-95.6
<1065 91.01 83.1-96.0 93.48 86.3-97.6 93.1 85.6-97.4 91.5 83.9-96.3
<1079 91.01 83.1-96.0 92.39 84.9-96.9 92.0 84.3-96.7 91.4 83.8-96.2
<1082 92.13 84.5-96.8 92.39 84.9-96.9 92.1 84.5-96.8 92.4 84.9-96.9
<1083 92.13 84.5-96.8 91.30 83.6-96.2 91.1 83.2-96.1 92.3 84.8-96.9
<1089 92.13 84.5-96.8 90.22 82.2-954 90.1 82.1-954 92.2 84.6-96.8
<1103 92.13 84.5-96.8 89.13 80.9-94.7 89.1 80.9-94.7 92.1 84.5-96.8
<1138 92.13 84.5-96.8 88.04 79.6-93.9 88.2 79.8-93.9 92.0 84.3-96.7
<1143 92.13 84.5-96.8 86.96 78.3-93.1 87.2 78.8-93.2 92.0 84.1-96.7
<1146 93.26 85.9-97.5 86.96 78.3-93.1 87.4 79.0-93.3 93.0 85.4-97.4
<1160 93.26 85.9-97.5 85.87 77.0-92.3 86.5 78.0-92.6 92.9 85.3-97.4
<1163 94.38 87.4-98.2 85.87 77.0-92.3 86.6 78.2-92.7 94.0 86.7 - 98.0
<1203 94.38 87.4-98.2 84.78 75.8-91.4 85.7 77.2-92.0 94.0 86.5-98.0
<1213 94.38 87.4-98.2 83.70 74.5-90.6 84.8 76.2-91.3 93.9 86.3-98.0
<1216 94.38 87.4-98.2 82.61 73.3-89.7 84.0 75.3-90.6 93.8 86.2-98.0
<1242 94.38 87.4-98.2 81.52 72.1-88.9 83.2 74.4-89.9 93.7 86.0-97.9
<1244 94.38 87.4-98.2 80.43 70.9-88.0 82.4 73.6-89.2 93.7 85.8-97.9
<1246 94.38 87.4-98.2 79.35 69.6 - 87.1 81.6 72.7-88.5 93.6 85.7-97.9
<1255 94.38 87.4-98.2 78.26 68.4 - 86.2 80.8 71.9-87.8 93.5 85.5-97.9
<1266 94.38 87.4-98.2 7717 67.2-85.3 80.0 71.1-87.2 93.4 85.3-97.8
<1290 94.38 87.4-98.2 76.09 66.1-84.4 79.2 70.3-86.5 93.3 85.1-97.8
<1292 94.38 87.4-98.2 75.00 64.9-83.4 78.5 69.5-85.9 93.2 84.9-97.8
<1294 94.38 87.4-98.2 73.91 63.7-82.5 77.8 68.8 - 85.2 93.2 84.7-97.7
<1299 95.51 88.9-98.8 73.91 63.7-82.5 78.0 69.0-85.4 94.4 86.4-98.5
<1301 96.63 90.5-99.3 73.91 63.7-82.5 78.2 69.3 -85.5 95.8 88.1-99.1
<1305 96.63 90.5-99.3 72.83 62.6-81.6 77.5 68.6 -84.9 95.7 88.0-99.1

»] 2 6 NPD: negative predictive value; PPV: positive predictive value; Cl: confidence interval
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Figure 1. The differentiation curve of malignant-benign lesions for
the ADC values based on the ROC analysis AUC=0.945
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Figure 2. The differentiation curve of malignant-benign lesions for
ADC lesion/normal breast tissue rates based on the ROC analysis
AUC=0.945

Of the benign lesions, 7 (7.6%) had lower ADC values than the deter-
mined threshold value 1.08 x10 mm?/sec. Of these 7, 1 was fibroad-
enoma (Figure 3), 2 were atypical ductal hyperplasia, 3 were abscesses,
and 1 was intraductal papilloma. Of the malignant lesions, 8 (9%) had
higher ADC values than the determined threshold value 1.08 x103. Of
these 8, 3 were DCIS, 1 was invasive lobular carcinoma, 3 were inva-

sive mucinous carcinoma, and 1 was well-differentiated liposarcoma.

Of the 89 malignant lesions, 63 (71%) were diagnosed as invasive
ductal carcinoma. The mean min ADC value of the lesions diagnosed
as invasive ductal carcinoma was 0.76+0.09 x10 mm?/sec (Figure 4).

The mean min ADC value of 6 lesions (6%) diagnosed as invasive

Akin et al. Diffusion-weighted MR in Breast Lesions

Figure 3.a-e. Awomanaged 22 years.Alarge number of fibroadenomas
were monitored in both breasts, the largest of which was located in
the upper inner quadrant of the left breast with a 33 mm diameter.
(@) Contrast-enhanced T1-weighted imaging (b) Diffusion-weighted
Imaging (DWI) (b=50mm?/sec) (c) DWI (b=400mm?/sec) (d) DWI (b=800
mm?/sec) (e) ADC value: 1587 x 10-6 mm?/sec

lobular carcinoma was 0.94+0.14 x10~* mm?/sec. The mean min ADC
value of 4 patients (4%) who were diagnosed as having invasive mu-
cinous carcinoma was 1.21£0.15x10” mm?/sec. The mean min ADC
value of 5 patients (5%) diagnosed as having invasive mixed carci-
noma was 0.73+0.10 x10° mm?/sec. The mean min ADC value of 8
(8%) DCIS lesions was 1.06+24 x10° mm?*/sec (Figure 5). The mean
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Figure 4. a-e. Awoman aged 32 years. A lesion diagnosed as invasive
ductal carcinoma with a 23 mm diameter located in the upper outer
quadrant of the right breast. (a) Contrast-enhanced T1-weighted
imaging (b) Diffusion-weighted Imaging (DWI) (b=50 mm?/sec) (c)
DWI (b=400 mm?/sec) (d) DWI (b=800 mm?/sec) (e) ADC value: 809
x 10-6 mm?/sec

min ADC values within the malignant groups were found significantly
different in terms of the histopathologic result variable (p<0.05). The

mean min ADC values of DCIS, invasive lobular carcinoma and in-

Figure 5. a-c. A woman aged 51 years. An irregular spiculated
mass 28 mm in diameter with contour in the contrast-enhanced
images located in the upper outer quadrant of the left breast.
Histopathologic result: DCIS. (a) Contrast-enhanced T1-weighted
imaging (b) Diffusion-weighted Imaging (DWI) (b=800 mm?/sec) (c)
ADC value: 1299 x10-6 mm?/s

vasive mucinous carcinoma were significantly higher than the mean
min ADC values of invasive ductal carcinoma and invasive mixed car-
cinoma (p<0.05). The group with the highest mean min ADC value
of the malignant lesions was invasive mucinous carcinoma. Among
the benign lesions, the mean min ADC value of 37 fibroadenoma le-
sions was 1.54+0.13 x10? mm?/sec, and the mean min ADC value
of 4 intraductal papilloma lesions was 1.17+031 x10~ mm?/sec. The
mean min ADC value of the fibroadenoma lesions was significantly
higher than that of the intraductal papilloma lesions (p<0.05). When
the fibroadenoma and mucinous tumors were compared, the differ-
ence between the mean min ADC values of the invasive mucinous car-
cinoma and fibroadenoma lesions was statistically significant (p<0.05)

(Table 4).

The mean min ADC value of 15 malignant lesions with negative ER
and PR molecular prognostic factors was 0.77+0.11 x10° mm?/sec,
whereas the mean min ADC value of 7 malignant lesions with one
positive ER or PR was 0.76+0.07 x10° mm?*/sec, and the mean min
ADC value of 58 patients with positive ER and PR was 0.80+0.16
x10% mm?/sec. Based on these results, the group with negative ER and
PR had a lower mean min ADC value than the group with positive
ER and PR. However, this difference was not statistically significant

(p=0.684) (Table 5).
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Table 4. The mean values of ADC levels by histopathologic subgroups

N Mean ADC SD Minimum Maximum
Benign
Apocrine metaplasia and columnar cell hyperplasia 37 1.469 0.176 1.187 1.783
Fibroadenoma 37 1.543 0.133 0.926 1.791
Atypia 6 1.194 0.270 0.720 1.448
Abscess 8 1.188 0.397 0.570 1.597
Intraductal Papilloma 4 1.172 0.314 0.818 1.573
Malignant Ductal Carcinoma In Situ 8 1.056 0.242 0.747 1.356
Invasive Ductal Carcinoma 63 0.758 0.093 0.508 1.065
Invasive Lobular Carcinoma 6 0.944 0.144 0.785 1.163
Invasive Mucinous Carcinoma 4 1.210 0.153 1.026 1.504
Invasive Mixed Carcinoma 5 0.727 0.104 0.617 0.875
Invasive Medullary Carcinoma 1 0.898 - 0.898 0.898
Well-Differentiated Liposarcoma 1 1.499 - 1.499 1.499
Invasive Apocrine Carcinoma 1 0.775 = 0.775 0.775
Total 181 1.125 364.30 0.508 1.791
ADC: apparent diffusion coefficient; SD: standard deviation; N: number
Table 5. Lesion ADC levels by ER/PR
ERand ERor ERand 1400- .
PR—(15) PR—(7) PR +(58) o
Mn Sd Mn Sd Mn Sd F  p 1200+ .
Lesion 8 10004 o ° °
ADC 0.771 0.114 0.762 0.065 0.803 0.160 0.382 0.684 < . o o
ER: estrogen receptor; PR: progesterone receptor; ADC: apparent diffusion §\ ° 8o ° 8 ’ ? o
coefficient ) 800"—g—§ _°——;—g — —
— ° °s é ° g 8 3 8 8
cool B 0 o °o° °
Table 6. Lesion ADC levels by C-erbB-2 400. ’
c-erbB-2(-) (n=56) c-erbB-2(+) (n=24) 0 20 40 60
Mn sd Mn sd t P Ki67
;%sicon 0.807 0464 0766 0,089 1.43 0157 Figure 6. Pearson’s correlation was performed for the correlation

C-erbB-2: Her2 immunoexpression
ADC: apparent diffusion coefficient; SD: standard deviation; Mn: mean value

The mean min ADC value of 56 lesions with a negative, 1+ and 2+
Her2, a molecular prognostic factor, and no amplification found in
FISH was 0.81+0.16 x10? mm?/sec, and the mean min ADC value
of 24 lesions with 3+ and 2+ Her2 and amplification found in FISH
was 0.77+0.09 x 10 mm?/sec. Based on these findings, the mean min
ADC value of the group with Her2-positive lesions was lower com-

pared with the mean min ADC value of the group with Her2-neg-

of the Ki-67 values and ADC values, p=0.669

ative lesions. However, the difference was not statistically significant

(p=0.157) (Table 6).

When the correlation between the tumor proliferation rate indicators
Ki-67 and ADC values was analyzed, there was no correlation found
between the values (p= 0.669) (Figure 6).

Discussion and Conclusion
There was a statistically significant difference between the ADC val-
ues of the malignant breast lesions and benign breast lesions in our
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study (p<0.01), and the diagnostic value of the test showed a very high
AUC value (0.945) in the ROC analysis. This difference was caused
by the decrease in the extracellular volume content of the tumors due
to the increased cellular density and the fall in the ADC value due
to restricted water diffusion (10). The dynamic contrast-enhanced ex-
aminations are directly related to the vascularity of the tumors and
unrelated to tumor cellularity (5). In our study, fairly high sensitivity
(92%) and specificity (92%) were acquired in evaluating the breast
lesions with DWI. The dynamic contrast-enhanced breast MRI had
a high sensitivity in detecting malignant lesions but a low specificity,
which imposed limitations. There are studies stating that this specific-
ity can be improved with DWI (22-24). However, different threshold
values were reported in studies with DWI based on the station and
magnetic field of the device. The reported values range between 1.02
and 1.43 x10® mm?*/sec, and differed from each other. According to
the ROC curve in our study, the best threshold value was 1.08 x10
mm?/sec. This value fell between the reported values in the literature;
however, it was closer to the low values. The fact that the values differ
greatly amongst studies raises difficulties in using DW1 as a standard
method. Baltzer et al. (25) determined a threshold ADC value of 1.4
in the evaluation algorithm they proposed, and created an evaluation
chart accordingly. According to this chart, biopsy should not be rec-
ommended for lesions with an ADC higher than 1.4 even if the other
criteria of the lesions indicate biopsy. Ours is the highest threshold
value reported in the literature, and the sensitivity was 96.6% for this
threshold value. However, there were cases with invasive mucinous
carcinoma that did not comply with this criterion and had an ADC
value higher than 1.4. The mean min ADC value of 4 lesions diag-
nosed as invasive mucinous carcinoma was 1.21+0.15 x10 mm?/sec,
and there was a significant difference between this type of cancer and
other types of cancer (p<0.05). Similarly, high values were reported
in the literature for mucinous carcinoma between 1.6 x10 and 2.1
x10? mm?/sec, but the mean value in our study was below these values
(26-28). The most typical feature of mucinous carcinoma is the mucin
content observed in the extracellular area. The mucin content makes
diffusion of liquids easier, and there is less restriction compared with
other malignant lesions (26-28). Mucinous carcinomas are sharply-
bordered like fibroadenomas in morphologic analyses, and are seen as
lesions that contain black septa in T2-weighted and contrast-enhanced
examinations, and therefore may cause diagnostic errors. We found a
distinctive difference between the fibroadenoma ADC values and mu-
cinous carcinoma ADC values in our evaluation (p<0.05).

When we assessed the lesion/breast tissue ADC rates and the lesions,
we found a higher AUC, going up to 0.956 from 0.945, according to
the ROC analysis. When we determined a threshold value as 0.9, the
sensitivity went up 96% and the specificity was 89%. Similar studies
in the literature reported that measuring the ratio of ADC values for
healthy breast tissues and lesions helped diagnostic accuracy, whereas
an increase in sensitivity caused a decrease in specificity in our study

(23, 29).

There was a significant difference between the mean ADC values of
invasive ductal carcinomas and ductal carcinoma in situ in our study
(p<0.005) when we evaluated the ADC values of cancers in different
histopathologic groups. The ADC values of DCIS were significantly
high. In a study by Choi et al. (30) with 276 cases of invasive ductal
carcinoma and 59 cases of DCIS, the mean ADC value of invasive
ductal carcinoma was 0.907 x10° mm?/sec, and the mean ADC value
of DCIS was 1.113 x10 mm?/sec. Bickel et al. (31) reported in their
study 155 patients with invasive ductal carcinoma and 21 patients with

DCIS that the mean ADC value of invasive ductal carcinoma lesions
was 0.900 x10> mm?/sec and the mean ADC value of DCIS was 1.240
x10?® mm?*/sec. In a study by Qiu Lang Hua et al. (26) the authors
used two different b values, the mean ADC value of 48 invasive ductal
carcinoma lesions was 1.099 x10 mm?/sec and the mean ADC value
of 6 DCIS lesions was 1.305x10 mm?/sec when the b value was 1000.
The reasons for this difference were that invasive ductal carcinoma is a
type of cancer that is heavier with cells and it restricts water diffusion

more compared with DCIS (32, 33).

Various studies have investigated the relationship between tumor
prognostic factors and DWI (30-41). Some studies concluded that
there was a relationship between tumor grade and ADC values. In
these studies, it was argued that high-grade tumors had more diffu-
sion restriction than low-grade tumors due to cell morphology and
differences in extracellular matrix (33, 35). Therefore, we compared
the ADC values particularly in terms of molecular markers that de-
termine the prognosis of tumor. However, we found no relationship
especially between the ADC values and Ki-67 values that inform about
the tumor’s mitotic activity. Similarly, we could not demonstrate a rela-
tionship between ER and Her2. Jeh et al. (40) reported a relationship
between ER positivity and Her2 negativity and low ADC. However,
they did not report a relationship between other prognostic factors,
and especially Ki-67. In the study by Choi et al. (30) of 335 patients
with invasive ductal carcinoma, the ADC value of ER(+) and PR(+)
tumors was significantly lower than the ADC value of ER(-) and PR(-)
tumors (p=0.003 and p=0.032). Aglietta et al. (41) reported a slight
but significant relationship between ER and ADC. On the other hand,
Park et al. (39) could not demonstrate a relationship between ER, PR,
and Ki-67 in their study on 190 malignant lesions. Similarly, Kim et
al. (35) could not report a distinctive relationship with ER and PR
in their study. Contrary to these studies, the mean ADC values were
higher with positive ER and PR in our study; however, we did not find
a statistically significant result.

Her?2 expression with cell proliferation occurs in more invasive tumors
with poor prognosis. Therefore, a decrease in ADC values is expected
after cell growth in Her2 expression. However, studies have shown low
ADC values in cases with no Her2 expression (39, 41). Park et al. (39)
claimed that increased angiogenesis and increased perfusion second-
ary to neovascularization in patients with Her2-positive suppressed
the diffusion restriction the tumor creates. The effect of perfusion be-
comes more suppressed as the determined b value increases. However,
although Park et al. (39) used a b1000 value that would effectively
suppress the effect of perfusion, they included the strong perfusion
that could have occurred due to Her2-positivity in their report but did
not explain why the high b value did not suppress the perfusion. Ad-
ditionally, regardless of the number of the statistical differences found
in this study, the difference between the ADC values of Her2 0 and
Her2 +++ cases was between 0.88 and 0.92 with a very small gap of
0.4. Despite the fact that the gap was similarly 0.4 units between the
0.81 mean ADC value of the Her2-negative cases and the 0.77 mean
ADC value of the Her2-positive cases, there was no statistical signifi-
cance found in our study. Choi et al. (30) did not report a correlation
between the Her2 and ADC values in their study with 335 patients
with invasive ductal carcinoma. Similarly, Kamitani et al. (36) did not
report a correlation between the Her2 and ADC values in their study
with 81 patients with invasive breast cancer. Although we found no
statistical significance in terms of ER and PR values and Her2 values
compared with the literature, the mean ADC values were much lower
in patients with negative ER, PR and Her2 than in the patients with



positive ER, PR and Her2. Park et al. (39) found low ADC values in
both ER-positive and PR-negative patients in their study. However,
although there was a difference between the PR-positive and PR-neg-
ative patients, they did not find a statistical significance. The results of
the studies reported in the literature are inconsistent. The mean ADC
values with very small differences were significant in some studies but
not significant in others (31-41). Therefore, we believe large series with
the participation of more patients are needed in this regard.

In our study, there was no correlation between the Ki-67 and ADC
values. In the study by Choi et al. (31), the threshold value for the
Ki-67 value was considered as 20, when values over 20 were catego-
rized as Ki-67(+) and values under 20 were (-), the ADC values of the
tumors with high Ki-67 were significantly low. In a study by De Felice
etal. (37) of 75 patients with invasive ductal carcinoma, the threshold
value for Ki-67 was 30. Accordingly, there was no significant correla-
tion found between the Ki-67 values and ADC values. There was no
significant correlation found between prognostic factors such as ER-
PR, Her2 and Ki-67, and ADC value in the study by Cipolla et al. (38)
of 96 patients with invasive ductal carcinoma, or in the study by Kim
etal. (39) in 67 patients with invasive breast cancer.

One of the limitations in our study is that it was a retrospective study
and a large number of examinations were excluded because of techni-
cal errors. Therefore, objectivity may have been damaged with regard
to lesions. Another limitation is the possibility of mismeasurement due
to mis-locating a region of interest (ROI) (42). The ADC levels of
malignant lesions with necrotic centers are expected to increase in lo-
calization of necrosis (42). In lesions with thin periferically-enhanced
tumor tissues, an adjacent necrotic part, adjacent normal fibroglan-
dular tissue and adipose tissues may enter inside the region of inter-
est, and this may cause incorrect positive or negative results. Another
limitation was that invasive ductal carcinoma was dominant in the
histopathologic subgroup distribution of malignant lesions, and the
number of other lesions was small in comparison. A similar inequality
is present in some of the molecular subgroups (ER, PR, and Her2).
Another limitation of the study was that the performance of DWI
alone was analyzed without including its contribution to dynamic
contrast-enhanced examination.

Consequently, DWT is a method with high sensitivity and specificity
that demonstrates a high diagnostic performance in the differentiation
of benign and malignant breast lesions. However, it was not deemed
adequate for evaluating prognostic molecular markers such as ER, PR,

Her2 and Ki-67.
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ABSTRACT

We present a woman aged 50 years who underwent a Tru-cut biopsy for a BI-RADS 4 lesion on her right breast and received a histopathology
diagnosis of a fibroadenoma. In her one year follow-up, the lesion had progressed and she underwent an excisional biopsy. Her final diagnosis was a
periductal stromal tumor. Periductal stromal tumor is an extremely rare and different entity from phylloides tumor, which makes appropriate diagno-
sis difficult in Tru-cut biopsy and care should be taken. Lesion progression of should require a re-biopsy. Their tendency to recur warrants follow-up.
We believe that radiologic, pathologic, and clinical correlation is key in decision-making and diagnosis of these tumors.

Keywords: Breast neoplasm, periductal stromal tumor, ultrasound, mammography

Introduction

Periductal stromal tumor (PST) is an extremely rare, low-grade neoplasm that arises from breast connective tissue. It has biphasic mor-
phology with benign ducts and a sarcomatous stroma with no specific clinical or radiologic findings, which makes it difficult to diagnose
(1-4). It was classified as a different entity by the World Health Organization (WHO) in 2002 because of lack of phylloides architecture.
PST has a tendency to recur if excised incompletely and can be transformed to sarcomas, which is why surgery with safe margins is rec-
ommended (2, 3, 5). Herein, we present the radiologic features and histopathology of this case especially to emphasize the importance
of diagnosis using Tru-cut biopsy with radiologic-pathologic correlation, and to discuss the differential diagnosis of periductal stromal

tumor of the breast.
Case Presentation

A woman aged 50 years who has yearly mammography screening had a new mass in her mammogram. Her mammogram showed a mass
of 7 mm at its widest diameter in the upper inner quadrant of the right breast, which did not exist on her prior mammograms (Figure 1a).
‘The mass was oval with circumscribed margins and showed equal density. An ultrasound (USG) examination showed an oval mass in paral-
lel orientation with circumscribed margins in the upper inner quadrant of the right breast. The mass was 6.8 x 6.0 mm in size (Figure 1b).
The lesion was de novo and interpreted as BIRADS 4a and a biopsy was recommended. A Tru-cut biopsy was performed and interpreted
as fibroadenoma with intraductal hyperplasia by an external pathology clinic. One year later, her routine screening mammogram showed
indistinct margins (Figure 1c). A USG examination showed similar features to the prior examination but the size had enlarged to 9.0 x
7.5 mm (Figure 1d). Rebiopsy of the lesion was planned. Reinterpretation of her prior biopsy specimen showed a tumor with biphasic
proliferation with minimal atypical spindle cells that surrounded open ducts and tubules with lack of leaf-like growth pattern. A mul-
tidisciplinary breast board recommended an excisional biopsy depending on the new interpretation and enlargement of the lesion. An
excisional biopsy after guide-wire localization was performed. Excisional biopsy 13 months after the first Tru-cut biopsy showed a 70 x 60
x 30 mm specimen; by multiple sectioning, lobulated lesion that was a beige in color and 8 mm in diameter. The lesion was 5 mm distant
to the nearest surgical margin.

Microscopically, for both previous Tru-cut biopsies (Figure 2a) and present excisional biopsy (Figure 2b), the tumor had biphasic pro-
liferation and a multinodular growth pattern composed of spindle cells without significant atypia, cuff formations around open tubules
without leaf-like patterns, and occasional mitoses (1 /10 HPF). Epithelial components had a double layer or hyperplastic features without
atypia and leaf-like growth pattern. The resection margins were negative and the closest distance between tumor and nearest resection
margin was 5 mm. In immunohistochemistry staining, ductal cells were positive for estrogen receptor (ER), progesterone receptor (PR),
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Figure 1. a-d. (a) RCC spot mammogram shows a mass of equal density with an oval shape and circumscribed margins. The margins are
lobulated (b) USG image of the lesion. A parallel oriented, oval, and well-circumscribed hypoechoic mass with no posterior features is seen
(c) The same mass as in Figure 1 one year later; the margins are indistinct (d) The mass has the same USG features with Figure 1b but shows
significant enlargement. Lobulation of the margins is more prominent

GCDEFP15, CK19 and CK14; stromal cells were only positive with
CD10 and CD34 (Figure 3). Proliferation index (Ki-67) was 1%. Ac-
cording to the histomorphologic and immunohistochemical findings
the diagnosis of low-grade periductal stromal tumor was established.

Discussion and Conclusion

Periductal stromal tumor was previously accepted as a synonym for
phylloides tumor, but it was recently classified as a distinct entity by
the WHO in 2002 because of lack of leaf-like growth pattern (1, 2).
Unlike phylloides tumor, the incidence is higher in perimenopausal
and post-menopausal women. Similar to phylloides tumor, it has a
tendency for local recurrence when incompletely excised and can
transform to sarcomas (2). Histologically, it has a biphasic prolifera-

tion with spindle tumor cells around open ducts, tubules, and cel-
lular sarcomatous stroma (5, 6). The histologic criteria for PST ac-
cording to the Armed Forces Institute of Pathology (AFIP) include:
predominantly sarcomatous spindle cell stromal proliferation around
open ducts and tubules, lack of leaf-like growth pattern, one or more
nodules that can be separated by adipose tissue, mitotic activity equal
to or more than 3 in 10 high power fields (HPF) and infiltration into
surrounding adipose tissue (2, 3). The histologic grading depends on
atypia and mitotic count ranges from low to high grade. Tumor cells
are only positive with CD34, CD10, and lacks CD117, S-100, ER,
and PR expression (2, 7). PST is a tumor of intermediate behavior and
resection with significant margin is considered sufficient for treatment.

Adjuvant chemotherapy or radiotherapy is not recommended.
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Figure 2. a3, b. (3) The tumor had biphasic proliferation and a multinodular growth pattern and was composed of spindle cells without
significant atypia, cuff formations around open tubules without leaf-like pattern (X40) (b) Epithelial components had a double layer or
hyperplastic features without atypia and leaf-like growth pattern (X100)

Figure 3. Stromal cells were positive with CD34 (X100)

In differential diagnosis several tumors should be thought; firstly phyl-
loides tumor, then spindle cell carcinoma, myoepithelial carcinoma
and other breast sarcomas (1). The main difference from phylloides
tumor is the lack of leaf-like pattern in PST. The differential diagnosis
of spindle cell carcinoma is important because of different targeted
therapy and immunohistochemistry can also be helpful; tumor cells
are positive with CK5, CK14, p63, and negative with CD34 (8-10).
Breast sarcomas have highly pleomorphic nuclei, abundant mitotic
figures, and positive with CD10 and Vimentin, and negative with
CD34. Myoepithelial carcinomas have an infiltrative growth pattern
with biphasic or glandular pattern, are highly pleomorphic, mitotically
active, and positive for Vimentin, SMA, $100, p63 and CK14 (1, 10).
In the present case, tumor composed of minimal atypical spindle cells
surrounded open ducts and tubules without a leaf-like growth pattern.
Spindle cells were only positive with CD10 and CD34, and the prolif-

eration index was 1%, which was compatible with PST.

As a result, PST is an extremely rare entity, and shows similar symp-
toms with other benign and malignant breast tumors, absence of spe-
cific radiologic findings make the diagnosis difficult (2). Extensive
tumor sampling and additional immunohistochemistry should be
performed for appropriate diagnosis. Before making a decision, other
spindle cell tumors should be taken in consideration in the differential
diagnosis because of different targeted therapy.

There are few case reports published in the English literature because
PST is a rare entity (3, 11-13). There is little information about the
radiologic features of these lesions; the only two separate cases reported
in the literature roughly describe the radiologic features without using
definitive images (12, 13). Although the descriptions and images are
not clear in these reports, the lesions seem to have similar radiologic
features (12, 13). The radiologic features of our case were similar to a
fibroadenoma. However, de novo presentation after middle age and
enlargement during follow-up should raise suspicion in such cases. To
our knowledge, this is the first detailed report of PST with USG and

mammographic findings.

We believe that radiologic, pathologic, and clinical correlation are key
in decision making and the diagnosis of these tumors.
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ABSTRACT

One of the rare but most challenging issues in the management of the locally-advanced breast cancer (LABC) is life-threatening bleeding from the
fungating and/or ulcerating focus (foci) of these tumors. Breast surgeons may need the assistance of interventional radiologists to solve this urgent
condition if surgery cannot provide sufficient benefit. Herein, we report a case of recurrent locally-advanced breast cancer that presented with sudden
severe bleeding, which was stopped by an interventional radiologist via transcatheter arterial embolization (TAE). In addition, we evaluate the role of
interventional radiology in patients with breast cancer who present with bleeding from the breast by reviewing the relevant literature.

Keywords: Breast cancer, embolization, hemorrhage, interventional radiology

Introduction

Breast cancers, particularly those that are locally advanced, may rarely present with acute severe bleeding. They usually appear in the form
of fungating and/or ulcerating tumors. This condition can be difficult to manage through a surgical procedure. Interventional radiology
has gained an increased role in coping with this problem. The most frequently used method to achieve safe and efficacious hemostasis is
transcatheter arterial embolization (TAE). This method was also reported to ensure a reduction in tumor size.

Case Presentation

A woman aged 47 years who had recently undergone a toilet mastectomy plus axillary dissection for locally-advanced breast cancer, pre-
sented with sudden severe bleeding from a loco-regionally recurrent tumor that had developed rapidly. She had been diagnosed as having
locally-advanced left breast cancer with axillary metastasis at the age of 46 years, which was histopathologically determined as a triple-
negative breast cancer. The tumor had remained unresponsive to the neoadjuvant of chemotherapy (NACT), therefore she underwent
toilet mastectomy plus axillary dissection to prevent further complications. However, in the very eatly postoperative period, a locoregional
recurrent tumor began to develop on the chest wall and in the axillary region. Recurrent masses, especially the ones in the axilla, tended
to ulcerate over the course of time. Owing to ulceration, radiotherapy (RT) was not considered as an option in the treatment. Finally, ap-
proximately three months after the operation, the patient presented with sudden severe bleeding from the recurrent breast tumor. She was
admitted to our general surgery clinic for treatment of this acute bleeding. On physical examination, the patient was alert, conscious, and
cooperative. She had moderate pallor. Her initial blood pressure was 100/60 mmHg, and heart rate of 90 bpm. Inspection of the chest wall
showed that there was a very large loco-regionally recurrent breast tumor on the left side along the incision line; the bleeding originated
from the deep part of the left axilla where many large ulcerated recurrent tumors were located. She also had an apparent upper limb edema.
The results of the lab tests on admission showed a low hemoglobin level of 6 mg/dL and hematocrit of 20.9%. The platelet count was
found 241 x 10*/microliter. INR and aPTT were within normal ranges. First, a temporary control of bleeding was performed by dressing
the wound with sterile gauze pads and compressing them with an elastic bandage around the chest wall. Soon after, an intravenous access
was established and replacement of isotonic fluid was initiated. Three units of red cell suspension were transfused consecutively as quickly
as possible. Following these resuscitative measures, her vital signs improved with a blood pressure of 120/90 mmHg, and heart rate of 76
bpm. Hemoglobin and hematocrit increased to 11.1 mg/dL and 33.7%, respectively.

An interventional radiologist’s opinion was requested to aid in providing safer hemostasis and the patient was transferred to interventional
radiology where a digital subtraction angiography (DSA) of the left axillary artery was performed. The images revealed a giant tumoral blush
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with many feeders including the costocervical branch and internal mam-
mary artery (IMA) (Figure 1, 2). Through a 5F Cobra catheter, a micro-
catheter was advanced into all branches coming off the axillary artery
and then embolized up to the occurrence of reflux with 300-micron-
sized particles (Embosphere; Biosphere Medical, Rockland, Mass). A test
DSA showed nearly total devascularization of the tumor (Figures 3, 4).
On the first day after the procedure, the patient was well with stable
vital signs. When the dressings were opened, complete hemostasis was
seen to be present (Figure 5). She was discharged on the second day and
scheduled for daily wound care. At one month follow-up examination,
there was no obvious bleeding on the left chest Wall.

Discussion and Conclusion

A high rate of recurrence during the course of LABC is a well-known
issue. Katz et al. (1) evaluated a total of 1031 patients who had been
treated with mastectomy and doxorubicine-based chemotherapy with-
out RT and found that locoregional recurrence was seen in more than
20% of patients who presented with tumors sized 24 cm or with at
least four node involvement. In addition, they determined that pa-
tients with one to three involved nodes and large tumors, extranodal
extension >2 mm, or inadequate axillary dissections experienced high
rates of recurrence. In both situations, the authors suggested comple-
mentary RT. In another report, it was demonstrated that higher tumor
stage (T4), higher nodal stage (N2N3), and locally-advanced stage
were associated with higher rates of locoregional recurrence and dis-
tant metastases (2).

Our patient also had rapid locoregional recurrence that consisted of
a number of masses on the left chest wall and in the left axilla. The
masses were about to ulcerate, the one in the axilla had ulcerated with
subsequent severe bleeding, which required urgent management. The
tumor had been found intractable to NACT in the beginning. It was
not suitable for hormonotherapy and RT because it was a triple-neg-
ative tumor, and ulceration on the relevant region, respectively. Both
at the beginning of recurrence and during the bleeding phase of the
disease, neither chemo-/hormonotherapy nor RT were considered to
be able to provide any benefit.

Bleeding from breast cancer is a rare condition, except in cases of
LABC; surgery is the usual treatment under appropriate circumstanc-
es. Nagasawa et al. (3), and Kijima et al. (4), reported cases of breast
cancer bleeding from open cavities in breasts that had no histopatho-
logic skin invasions. Both authors treated their patients with modi-
fied radical mastectomy. Maekawa et al. (5), reported a patient who
presented with a huge bleeding breast mass. The authors found that it
resulted from ruptured breast cancer vessels into an adjacent cyst due
to invasion. The treatment was modified radical mastectomy.

Nevertheless, owing to the skin involvement in LABC, severe bleeding
from ulcerating and/or fungating lesions, especially in case of locore-
gional recurrence, can be seen more often. In these cases, TAE can
be chosen a very practical and safe treatment option to control the
bleeding instead of surgery, at which point an interventional radiolo-
gist should be called for this purpose. Embolization is an endovascular
procedure that involves occlusion of arterial or venous structures with
the aim of therapeutic outcomes. Interventional radiology has gained
an increasing role in this field, particularly with respect to hemostasis
for many advanced cancers of the body. A number of substances have
been used as embolization agents, including gelatin foam, polyvinyl
alcohol particles (PVA), tris-acryl gelatin microspheres, a number of

Figure 1. Preembolization DSA image acquired during left axillary
artery run, giant hypervascular tumoral blush invading left upper
part of thoracic wall

Figure 2. Preembolization DSA image acquired during internal
mammary artery (IMA) run, hypervascular tumoral blush invading
left anterior part of thoracic wall

various coils, detachable sack vascular occlusion devices, detachable
balloons, amplatzer vascular plugs, n-butyl-2 cyanoacrylate, ethylene
vinyl alcohol copolymer, calcium alginate gel, and absolute alcohol (6).

Tokunaga et al. (7), reported a case of breast cancer with chest wall
recurrence, which was managed with chemotherapy, TAE, and chest
wall resection. The authors advocated that performance of TAE to sup-
ply arteries would provide hemostasis and promote mass reduction.

Transcatheter arterial embolization was also reported to be effective in a
case of breast angjosarcoma that presented with hemorrhage and was man-
aged using radiologic embolization using PVA, as a temporary measure
before the definitive surgery. In the same patient, embolization of the main
hepatic artery was also performed for multiple liver metastases (8).

Moriarty et al. (9), reported successful control of a life-threatening bleed
that originated from a fungating LABC via TAE with microspheres. The
authors suggested using this method with minimal risk when conven-
tional treatment modalities fail or are too morbid to perform.



Figure 3. Postembolization DSA image of the axillary artery
reflected devascularization of the tumor

HOST EMEOL

Figure 4. Postembolization DSA image of the IMA reflected
devascularization of the tumor

Figure 5. Complete hemostasis at the bleeding site

Aksoy et al. Embolization for Bleeding From Breast Cancer

Another endovascular treatment method performed by interventional
radiologists is the placement of a stent into vessels. Ugras et al. (10)
achieved successful hemostasis in a patient with a catastrophic hemor-
rhage from a recurrent fungating axillary breast cancer via placement of
an endovascular stent into the axillary artery. Surgical exploration was
limited due to arm edema and decreased shoulder immobility in their
patient. The authors later found an intimal disruption in the axillary
artery under angiography as the probable origin of pseudoaneurysm,
and then placed a covered stent across the defect under fluoroscopy.

The clinical pictures of the last two cases were similar to that of our
case. In all, there was nothing that could be done surgically and the
assistance of interventional radiology was needed.

As in the other cases, TAE was performed in the present case with
an entirely palliative intent and did not ensure any benefit on overall
survival for the patient; however, it saved the patient’s life in a safe and
practical way against a troublesome bleed. This inspired us to keep
this modality in mind for use in hard times while managing of breast
cancer.

In conclusion, locally-advanced breast cancer and its recurrence can
rarely cause sudden severe bleeding. Many of these tumors present in
the form of fungating and/or ulcerating lesions, for which the benefit
of surgery can be limited. Transcatheter arterial embolization seems as
an optimal option in such situations. Breast surgeons should remem-
ber to remain in close contact with interventional radiologists during
the management of these patients.
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ABSTRACT

Liquid foreign material injection has been used as an early medical intervention since the end of nineteenth century for the augmentation of body
shape. Nowadays, these types of procedures have been abandoned by health professionals due to late onset of serious complications. However, it is
still misused by some subcultures such as bodybuilders, passive homosexuals, transsexuals, and patients with mental illness. This article discusses a
male patient who injected himself with a large amount of sunflower oil, which became complicated by an inflammatory response-abscess formation
and sclerosing lipogranuloma of breasts. The radiologic and pathologic signs of this entity are discussed with a review of the relevant literature. Lack
of suspicion of this entity may cause a great delay in establishment of definitive diagnosis, giving rise to prominent morbidity and mortality. It is
necessary to know the diagnosis and treatment of this phenomenon because illegal substances that cause factitial panniculitis are widely available on
websites and threaten thousands of people, which is anecdotally referred in medical literature. Chronic or recurrent lesions of a bizarre or atypical
morphology should alert the physician to this artificial phenomenon. Radiologic findings are most important criteria for diagnosis because self-
injection is denied by the patient.

Keywords: Breast, panniculitis, subcutaneous injection, magnetic resonance imaging, ultrasound

Introduction

Subcutaneous injection of liquid foreign material such as mineral oil (paraffin) or vegetable oil (cotton seed and sesame oils) has been used
for remodeling of body shape for more than a century. Liquid silicone injection became popular after it was shown to be well tolerated by
tissues and has been used as a minor procedure to feminize the face, breasts, buttocks, hips, or calves in transsexuals (1). Liquid foreign
materials induce foreign a body reaction that is known as oleoma or sclerosing lipogranuloma in subcutaneous fat. Paraffinomas have been
described in the genitalia, lower extremities, male or female breasts, ureter, eyelids, lips, abdomen, and neck (2). Although subcutaneous
injection of these materials is not recommended due to the late onset of serious complications, it is still misused by body builders, passive
homosexuals, and transsexuals. Foreign material self-injection is a worldwide entity with thousands of users because the market is illegal
and there is no legislation for the distribution of anabolic steroids and supplements (3). Diagnosis and treatment is a challenging owing
to the lack of considerable medical literature and unawareness of physicians about foreign material injection.

In the current case report, we present the clinical and radiologic manifestations of breast oleoma in a male patient following sunflower oil
injection, followed by a review of literature.

Case Presentation

A male smoker aged 40 years with a history of chronic alcohol and substance abuse was admitted to hospital with the symptoms of bi-
lateral breast enlargement and remarkable weight loss. He had fistulized painful drainage in the outer quadrant of the right breast. He
denied any history of trauma or self injection to the involved area. He had received anti-tuberculosis treatment for 9 months 3 years ago.

His physical examination revealed skin erythema in the right lower inner quadrant, a 3-4 cm palpable mass in the lower outer quadrant
and enlarged right axillary lymph nodes. Cultures of the sero-purulent exudate and tissue biopsy material were negative for aerobic and
anaerobic bacteria and acid fast micro-organisms. Gram staining revealed Gram-negative and positive bacteria and leukocytosis. Inflam-
mation findings regressed following broad spectrum antibiotic treatment for 12 weeks. Informed consent was obtained.
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Computerized tomography (CT) of the chest was performed because
of the previous history of tuberculosis. Chest CT revealed no patho-
logic changes in lung paranchyma, but curvilinear-reticular densities
in bilateral subcutaneous tissue, which indicated that diffuse inflam-
mation was present (Figure 1). On mammography, there was a promi-
nent reticular pattern and asymmetric densities with central radiolu-
cency consistent with abscess formation (Figure 2). Ultrasonography
(US) showed a remarkable skin thickening and multiple anechoic cys-
tic lesions in the skin and subcutaneous fat (Figure 3). There were also
cystic lesions in the abdomen and bilateral cruris. Magnetic resonance
imaging (MRI) revealed inflammatory changes and abscess formation
(Figure 4). All cystic lesions detected under US showed fat signal in
all MRI sequences (Figure 5). On US-guided fine needle aspiration,
liquid oil material was obtained. Excisional biopsy revealed areas of
adiponecrosis and lipogranuloma formations (Figure 6). During the
8% month follow-up, the patient confessed to a large amount of sun-
flower oil injection into bilateral breast tissue to increase muscle mass
and definition (Figure 7).

Discussion and Conclusion

There have been many publications related to granuloma formation
and other tissue reactions following mineral/oil injections; however,
few are about the adverse effects of vegetable oil. The resulting tumors
are defined as paraffinoma, siliconoma, or oleoma according to the
injected substance. Darsow et al. (2) reported granuloma formations
after intramuscular injection of sesame seed oil in body builders. In
another series, a pseudotumor following injection of anabolic steroid
dissolved in sesame seed oil was presented (4). To our knowledge, there
are no case reports in the literature describing oleomas due to sun-
flower oil injection.

Self-injection with contaminated material produces an acute suppu-
rative panniculitis with concomitant systemic symptoms. Lesions are
generally atypical and bizarre in appearance, arising on sites easily ac-
cessible to the handedness of the patients. Symmetrical distribution is
not frequent. Involvement of the breast is highly suspicious for facti-
tious disease (5). The superficial layers such as skin, dermis, and sub-
cutaneous fat are involved. Initially, the lesions are seen as isolated or
coalescent hard, brown nodules, forming typical plaques secondary to
fat necrosis and suppuration. Some cases may show abscess formation,
lymphangitic spread, skin sloughs, draining sinuses, contractures, and
deformities. Additionally, the inflammatory process may cause granu-
lomatous inflammation and fibrosis. Oleomas may present either as a
painless mass in the breast or painful hard swellings, skin ulcerations
and drainage. This presentation may be misdiagnosed as a malignant
lesion. The axillary lymph nodes may be enlarged. Patients may be
symptom free for 2 to 25 years. In our patient, symptoms started ap-
proximately 3 years following the injection, supporting the findings
reported in literature. Darsow et al. (2) also stated that oleomas more
likely occur as a consequence of subcutaneous rather than intramus-
cular injections. In our case, innumerable oleomas due to subcutane-
ous injections were detected and this finding is consistent with this
report. Lesions may become life threatening due to secondary septi-
cemia. Possible long-term complications of oil injections are regional
lymphadenopathy, infiltration of adjacent soft tissues and compression
of surrounding organs. Acute and chronic respiratory impairment and
clinical or subclinical signs of vascular collagen disease have also been
described. Recurrent small fat emboli and/or transport of olive oil by
lymphatics may cause lipoid pneumonitis (6). Venous embolism in
distant organs is another complication of high viscosity liquid injec-
tion. In the acute phase, even minor surgical procedures may trigger

Figure 1. Contrast-enhanced axial chest CT images show curvilinear-
reticular densities in bilateral subcutaneous tissue indicating
diffuse inflammation and subcutaneous abscess with gas formation

CT: computerized tomography

Figure 2. Bilateral mammography in mediolateral oblique projection
shows diffuse reticular pattern consistent with subcutaneous
inflammation and asymmetrical densities with central radiolucency
indicating abscess. No marked parenchymal breast density is detected

Figure 3. US shows marked skin thickening and multiple anechoic
cysts that are located in subcutaneous tissue and underneath skin.
Tubular anechoic areas, which indicate gland neck or hair follicle,
connect the subcutaneous cysts and dermis

US: ultrasound



Figure 4. Axial short tau inversion recovery (STIR) and axial
contrast enhanced T1-W sequence show inflammation and abscess
formation with oil cysts with rim enhancement

Figure 5. Axial (a) T1-W and (b) axial non-fat saturated T2-wW
sequences. In all sequences, the multiple cystic lesions detected on
US showed fat signal on MRI

T1-W: T1-weighted; T2-W: T2-weighted; US: ultrasound; MRI:
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magnetic resonance imaging

Figure 6. The histologic specimen depicts fat necrosis in
subcutaneous tissue, release of fat droplets into intercellular
spaces, and a granulomatous response

Figure 7. The physical appearance of the patient after treatment
and 8 months of follow-up

the progression of the disease leading to chronic ulcerations, scarring,
and secondary infections; therefore, unnecessary incisions, diagnostic
biopsies, and open drainage should be avoided. In our patient, findings

of inflammation regressed following antibiotherapy.

Sarica et al. Subcutaneous Oleomas: A Novel Case

Diagnosis of factitial lesions is made largely by exclusion of other po-
tential entities. Patients do not readily confess their self-destructive
behavior, unless they admit to or are caught in the act of self-injury.
Consequently, the factitial basis is usually difficult to prove conclu-
sively. In our case, the patient persistently denied the use of any foreign
substance.

On mammography, paraffinoma of the breast presents with streaky
reticulated densities leading to architectural distortion. Amorphous or
round calcifications may accompany. Yang et al. (7) presented 5 cases
of breast paraffinomas that presented with dense fibrosis, particularly
in the retroglandular area, architectural distortion, abnormal lobulat-
ed densities, and dystrophic calcifications. Darsow et al. (2) reported
marked calcifications and they suggested that the presence of calcifica-
tions may be a helpful finding in the diagnosis of sesame seed oil gran-
uloma. In our case, a prominent honeycomb pattern consistent with
subcutaneous edema was present but no calcifications were detected.

Ultrasound is used to show cystic lesions, which are the main mani-
festations of oleomas. Georgieva et al. (8) presented a man who self-
injected sesame oil and US showed cystic lesions presenting as hy-
poechogenic lesions with acoustic shadowing accompanied by round
hyperechoic encapsulated lesions with calcifications. Yang et al. (7)
showed well-defined round hypoechogenic nodules with posterior
acoustic shadowing. In our case, US revealed multiple anechoic cysts
underneath the skin and in subcutaneous tissue with a diffuse skin
thickening. There were similar cystic lesions in the abdomen and bi-
lateral cruris. Histopathologically, involvement of the dermis is one of
the main findings of factitial panniculitis. In our case, tubular anechoic
areas consistent with gland neck or hair follicle, connected subcutane-
ous cysts and dermis. This finding indicates that a lesion is in continu-
ity with the dermis ultrasonographically. Therefore, we think that this
US finding has important diagnostic value; we have seen no data in the
literature showing this association.

Additionally, MR imaging may have an incremental value in the di-
agnosis of oleomas. It may help in accurate localization and extent of
oleoma by enabling multiplanar imaging. The lesions are best seen on
fat-suppression sequence. Khong et al. (9) reported MR imaging find-
ings of 7 cases with paraffin oil injection for the purpose of breast aug-
mentation. The authors detected that the main component of paraffin-
oma showed low to intermediate signal intensity on both T'1-weighted
(T1-W) and T2-weighted images (T2-W), and the round component
with paraffin was hypointense on T1 and T2-W images with a remark-
able suppression on fat saturation sequences. Wang et al. (10) also re-
ported that paraffinoma was seen as low to intermediate signal on T'1
and T2-W sequences. In another series, 16 women with paraffinoma
was evaluated and in two cases the lesions were hypointense on T'1-
W, and hyperintense on T2-W and fat-suppressed sequences. It was
hypothesized that the lesion turned to be semisolid during the latency
period (11). As Lee et al. (12) had previously described, we detected
high signal intensity in T1-W sequences and verified fatty content of
the lesion in fat suppressed images. In our case, all the lesions showed
fat signal in all sequences and were signal free in fat suppression se-
quences. MRI can be superior to mammography in patients who ex-
perience pain due to inflammatory process. As a result, we conclude
that MRI may have an incremental value to reveal an artificial lesion.

In cases of foreign material self-injection history, patients often deny
the action of self-harm; therefore, factitious disease is a challenging in
diagnosis and treatment. In our case, the patient refused psychiatric
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consultation and he did not believe that the complications were caused
by self-injected material. We think that radiologic imaging is crucial in
the follow-up of these patients.

In conclusion, the diagnosis of oleomas may be challenging. Involve-
ment of the breast is very suspicious for factitious disease. Chronic or
recurrent lesions of a bizarre or atypical morphology should alert the
physician to this entity. Awareness of this phenomenon, obtaining an
accurate history of the patient (due to denial of self-injection), and
knowledge of specific radiologic manifestations may contribute to a
fast and definitive diagnosis. We think that US and MRI are particu-
larly efficacious in the determination of the extent of disease, identifi-
cation of causative agent, and follow-up of the patients.
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