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

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

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

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

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

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

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

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

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

(ICMJE - www.icmje.org). The ICMJE recommends that authorship be based 
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1	 Substantial contributions to the conception or design of the work; or the 
acquisition, analysis, or interpretation of data for the work; AND

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

3	 Final approval of the version to be published; AND
4	 Agreement to be accountable for all aspects of the work in ensuring that 

questions related to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

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

All those designated as authors should meet all four criteria for authorship, 
and all who meet the four criteria should be identified as authors. Those who 
do not meet all four criteria should be acknowledged in the title page of the 
manuscript.
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and scanned version of the authorship contribution form (available for 
download through www.eurjbreasthealth.com) during the initial submission 
process in order to act appropriately on authorship rights and to prevent 
ghost or honorary authorship. If the editorial board suspects a case of “gift 
authorship,” the submission will be rejected without further review. As part 
of the submission of the manuscript, the corresponding author should also 
send a short statement declaring that he/she accepts to undertake all the 
responsibility for authorship during the submission and review stages of the 
manuscript.
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interest. Any financial grants or other support received for a submitted study 
from individuals or institutions should be disclosed to the Editorial Board. 
To disclose a potential conflict of interest, the ICMJE Potential Conflict of 
Interest Disclosure Form should be filled in and submitted by all contributing 
authors. Cases of a potential conflict of interest of the editors, authors, or 
reviewers are resolved by the journal’s Editorial Board within the scope of 
COPE and ICMJE guidelines.

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

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

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

MANUSCRIPT PREPARATION
The manuscripts should be prepared in accordance with ICMJE-Recommen-
dations for the Conduct, Reporting, Editing, and Publication of Scholarly 
Work in Medical Journals (updated in December 2019 - http://www.icmje.
org/icmje-recommendations.pdf). Authors are required to prepare manu-
scripts in accordance with the CONSORT guidelines for randomized research 
studies, STROBE guidelines for observational original research studies, 
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STARD guidelines for studies on diagnostic accuracy, PRISMA guidelines for 
systematic reviews and meta-analysis, ARRIVE guidelines for experimental 
animal studies, and TREND guidelines for non-randomized public behavior.

Manuscripts can only be submitted through the journal’s online manuscript 
submission and evaluation system, available at www.eurjbreasthealth.com. 
Manuscripts submitted via any other medium will not be evaluated.

Manuscripts submitted to the journal will first go through a technical evalu-
ation process where the editorial office staff will ensure that the manuscript 
has been prepared and submitted in accordance with the journal’s guide-
lines. Submissions that do not conform to the journal’s guidelines will be re-
turned to the submitting author with technical correction requests.

Authors are required to submit the following:

•	 Copyright Transfer Form,
•	 Author Contributions Form, and
•	 ICMJE Potential Conflict of Interest Disclosure Form (should be filled in by 

all contributing authors) during the initial submission. These forms are 
available for download at www.eurjbreasthealth.com.

Preparation of the Manuscript

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

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

•	 Name(s), affiliations, and highest academic degree(s) of the author(s),
•	 Grant information and detailed information on the other sources of support,
•	 Name, address, telephone (including the mobile phone number) and fax 

numbers, and email address of the corresponding author,
•	 Acknowledgment of the individuals who contributed to the preparation 

of the manuscript but who do not fulfill the authorship criteria.

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

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

Key Points: All submissions except letters to the editor should be accompanied 
by 3 to 5 “key points” which should emphasize the most noteworthy results of 
the study and underline the principle message that is addressed to the reader. 
This section should be structured as itemized to give a general overview of the 
article. Since “Key Points” targeting the experts and specialists of the field, each 
item should be written as plain and straightforward as possible.

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

Statistical analysis to support conclusions is usually necessary. Statistical anal-
yses must be conducted in accordance with international statistical reporting 
standards (Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines 
for contributors to medical journals. Br Med J 1983: 7; 1489-93). Information 
on statistical analyses should be provided with a separate subheading under 
the Materials and Methods section and the statistical software that was used 
during the process must be specified.

Units should be prepared in accordance with the International System of 
Units (SI).

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

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

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

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

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

Current Opinion: Current Opinion provides readers with a commentary of ei-
ther recently published articles in the European Journal of Breast Health or 
some other hot topic selected articles. Authors are selected and invited by the 
journal for such commentaries. This type of article contains three main sections 
titled as Background, Present Study, and Implications. Authors are expected to 
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Table 1. Limitations for each manuscript type 

Type of manuscript	 Word 	 Abstract	 Reference	 Table	 Figure 
		  limit	  word limit	  limit	  limit	  limit

Original Article	 3500	 250 	 30	 6	 7 or total of  
			   (Structured)			   15 images

Review Article	 5000	 250	 50	 6	 10 or total of  
						      20 images

Case Report	 1000	 200	 15	 No tables	 10 or total of  
						      20 images

Letter to the Editor	 500	 No abstract	 5	 No tables	 No media

Current Opinion	 300	 No abstract	 5	 No tables	 No media

BI-RADS: Breast imaging, report and data systems



Instructions to AuthorsInstructions to Authors

describe the background of the subject/study briefly, critically discuss the pres-
ent research, and provide insights for future studies.

Tables
Tables should be included in the main document, presented after the refer-
ence list, and they should be numbered consecutively in the order they are 
referred to within the main text. A descriptive title must be placed above the 
tables. Abbreviations used in the tables should be defined below the tables 
by footnotes (even if they are defined within the main text). Tables should be 
created using the “insert table” command of the word processing software 
and they should be arranged clearly to provide easy reading. Data presented 
in the tables should not be a repetition of the data presented within the main 
text but should be supporting the main text.

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

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

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

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

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

References
While citing publications, preference should be given to the latest, most up-
to-date publications. If an ahead-of-print publication is cited, the DOI number 
should be provided. Authors are responsible for the accuracy of references. 
Journal titles should be abbreviated in accordance with the journal abbre-
viations in Index Medicus/ MEDLINE/PubMed. When there are six or fewer 
authors, all authors should be listed. If there are seven or more authors, the 
first six authors should be listed followed by “et al.” In the main text of the 
manuscript, references should be cited using Arabic numbers in parentheses. 
References published in PubMed should have a PMID: xxxxxx at the end of 
it, which should be stated in paranthesis. The reference styles for different 
types of publications are presented in the following examples.

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

Book Section: Suh KN, Keystone JS. Malaria and babesiosis. Gorbach SL, Bar-
lett JG, Blacklow NR, editors. Infectious Diseases. Philadelphia: Lippincott 
Williams; 2004.p.2290-308.

Books with a Single Author: Sweetman SC. Martindale the Complete Drug 
Reference. 34th ed. London: Pharmaceutical Press; 2005.

Editor(s) as Author: Huizing EH, de Groot JAM, editors. Functional recon-
structive nasal surgery. Stuttgart-New York: Thieme; 2003.
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Editorial

Khan et al. (1) presented the results of the multicenter, phase 3, ECOG ACRIN 2108 study at the plenary session of ASCO 2020 virtual 
meeting earlier than expected. ECOG-ACRIN 2108 (Eastern Cooperative Oncology Group-American College of  Radiology Imaging 
Network - NCT01242800) trial recruited 390 women with de novo metastatic breast cancer (MBC) from February 2011 through July 
2015 to determine whether the addition of locoregional treatment improved overall survival (OS). While 134 of these cases were excluded 
from the study for different reasons, 256 eligible patients were assigned to systemic therapy based on patient and tumor characteristics. 
Those who did not progress during 4 to 8 months of treatment were then assigned to continue systemic therapy alone (ST - n=131) or ST 
plus locoregional treatment with surgery +/- radiation (LRT - n=125).

The primary endpoint of the study was overall survival, and secondary endpoints were the time for locoregional progression and health-
related quality of life measurement (HRQoL). There was no significant difference between the groups in terms of patients' age, race, 
menopausal status, tumor burden, hormone receptor and HER2 status. The median patient age was approximately 56 years, and nearly 
two thirds of patients were postmenopausal. Surgery was done in 109 (86%) of 125 patients in the early LRT group. Only 87 (80%) of 
these patients had tumor free surgical margins and 74 patients (68%) received locoregional radiotherapy. On the other hand, 25 of the 
131 patients in the ST group (19%) received palliative surgery during the study.

They found no statistical difference between the two groups in terms of 3-year OS (68.4% vs 67.9%) (HR, 1.09; 90% CI, 0.80-1.49; 
p=0.63). At an average of 53 months follow up; the average OS for the entire study population was 54 months.

In addition, no progression-free survival benefit was observed between the ST and early LRT groups (p=0.40). However, locoregional 
recurrence or progression was significantly higher in the ST arm alone (25.6% vs 10.2%; p=0.003).

When subgroup analyzes were performed; according to the tumor molecular subtypes (HER2-positive tumor, hormone receptor-positive 
and HER2-negative tumor) no significant difference was observed between ST and early LRT study groups in terms of OS.

Regarding HRQoL measurements, the percentages of patients who completed the FACT-B questionnaire at the 6., 18. and 30. months 
following randomization were 81%, 60% and 51%, respectively. Although there was no significant difference in HRQoL measurements 
between both groups at 6 and 30 month post randomization; it was worse in the early LRT arm at 18 month post randomization. 

As conclusion, Dr. Khan et al. (1) stated that based on the available data, patients with de novo MBC should not be offered locoregional 
therapy for primary tumor with the expectation of survival benefit. First of all, because of some missing details in the presentation, it is 
important to wait for the publication of this study to make a better assessment and to reach some definite conclusions. However, we want 
to share our comments and concerns on this study under the following headings:

•	 While planning the study statistics, 3-year overall survival was predicted as 30% in the ST group and 49.3% in the early LRT group, 
but in the follow-up 3-year survival was 67.9% in the ST group and 68.4% in the early LRT group (HR, 1.09; 90% CI, 0.80-1.49; 
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p=0.63). High survival rate in this control group results decreases 
power of the study significantly. Although 125 patients were ran-
domized to the early LRT group; only 109 were treated surgically 
which further decreases power of the study to detect the differ-
ence in survival.

•	 Multivariate analysis is also missing. 
•	 Although one of the inclusion criteria for randomization is "com-

plete resection with tumor free surgical margins"; it was achieved 
in 87/109 patients and the surgical margin remained positive in 
approximately 20% of the early LRT group. Besides details about 
extent of surgery for axilla and radiation volumes are not available.

•	 The rate of patients with skin invasion, presence of satellite nodules 
and fascia invasion appears to be quite high in the study (44% of 
patients have skin involvement, skin nodules and fascia invasion; 
48% of them have T4 and / or N2 / 3 diseases). The distribution of 
these patients with locally advanced disease is not specified.  

•	 Subgroup analysis according to the metastatic site is missing. Al-
though, 38% of patients had only bone metastases, a subgroup 
analysis for this group was not performed. Similarly, no organ-
specific comparison was made between the groups.

•	 Although the initial and final evaluation comparisons of HRQoL 
measurements are similar; Considering significant locoregional 
progression in patients with metastasis, we think it would be im-
portant to evaluate the long-term or 3-year HRQoL score.

•	 The patients with 0 months follow-up were included in the analy-
sis, and when the deaths within 6 months were examined, it was 
seen that the mortality rates in the early LRT arm were high. The 
importance of surgery for survival can be evaluated with an analysis 
to be made by subtracting early deaths from statistical evaluation, 
and then analysis of those living more than 3 years and more.

We will get answers to some of the questions mentioned above after 
the publication of the manuscript. It seems that the ECOG-ACRIN 
2108 study may not powered to answer the question of whether pri-
mary surgery provides a survival advantage in de novo MBC. We will 
continue to look forward to the results of the JCOG 1017 trial and 
Stereotactic body radiation therapy studies.

However, ECOG-ACRIN 2108 study gives important data in terms of 
local control. It is important to achieve local control in oligometastatic 
cases, especially in patients with bone only metastases. In addition, 
surgical removal of the primary tumor is important to prevent local 
spread to the pleura and pericardium. In order to determine who will 
benefit from early surgery in de novo MBC patients, we need more 
studies and information in terms of tumor and patient characteristics 
including biomarkers. 

Therefore, regarding the presented data concluding that early surgery 
has no place in de novo MBC patient’s treatment is eliminating the 
possibility of long-term no evidence of disease or cure. Loco-regional 
treatment for intact primary tumor for de novo MBC need to be con-
sidered case by case with input and discussions from all stake holders. 
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Editorial

At the beginning of 2020, the new coronavirus (SARS-CoV-2), responsible for severe acute respiratory syndrome, was identified as the 
viral agent causing pneumonia in several patients epidemiologically linked to a religious gathering in Mulhouse, a town located near Stras-
bourg (the town where SIS was created). Since then, the spread of this coronavirus disease (COVID-19) to many other French area was 
observed. In France, as of April 17th, 2020, there were more than 109 000 confirmed cases of COVID-19 and 18 681 related deaths (1). 

Despite extraordinary containment measures implemented from 15th of March 2020 in France, the epidemic has spread, with clinical 
forms of varying severity, ranging from asymptomatic disease, minor flu-like symptoms to severe pneumopathies or multi-organ failure 
with a mortality rate of a few percent. Patients who are older and/or have co-morbidities (diabetes, cardiovascular disease, cancer, immu-
nosuppression, obesity...) are the most likely to develop severe forms. The current pandemic is therefore of particular concern for cancer 
patients.

In France, the Nice-St Paul de Vence working group published on 9th of April 2020 (2) a series of recommendations concerning more 
specifically the medical care of people with breast cancer in the context of the COVID pandemic in partnership with the Collège National 
des Gynécologues et Obstétriciens Français, the Société d’Imagerie de la Femme, the Société Française d’Oncologie Gynécologique, the 
Société Française de Sénologie et Pathologie Mammaire et the French Breast Cancer Intergroup UNICANCER. The purpose of these 
recommendations was double. On the one hand, oncological management must be adequate, avoiding any potential loss of opportunity 
with regard to breast cancer (despite the pandemic, cancer patients must have care allowing the same level of curability or life expectancy). 
On the other hand, cancer patients must be protected from the risk of serious or lethal infection with CoV-2-SARS. 

So, many changes concerning diagnosis and treatment have therefore been decided. 

The main change concerns organized screening programs, completely suspended during the pandemic period. The only suspicious lesions 
requiring exploration are ACR5, ACR4 and ACR3 lesions in a context of high risk. If cancer is diagnosed and requires further local as-
sessment, this should be carried out with the aim of limiting the number of visits to imaging departments. MRI should only be used in 
uninfected individuals (COVID-19 negative), due to the great difficulty of adequately disinfecting the equipment. 

After diagnosis, multidisciplinary meetings must be maintained but modified according to new procedures recommended by our National 
Institute of Cancer. With regard to the choices made during these multidisciplinary meetings, whenever an option that reduces the num-
ber of hospital visits is as effective as a treatment that requires more trips to health care facilities, it should be preferred (home administra-
tion, 3-weekly vs. weekly regimen, oral vs. intraveinous administration, hypofraction of radiotherapy, etc.). Similarly, whenever possible, 
tele or phone consultations should be preferred. 

Concerning breast surgery, all secondary reconstruction surgeries must be postponed after the pandemic. Surgeries concerning benign 
lesions (atypical hyperplasia, lobular carcinoma in situ, papillomas and other benign lesions) should be deferred for 3 months. When 
breast surgery is to be performed, special attention is requested for extemporaneous examination, which should be performed only if 
absolutely necessary. Surgeries should be ambulatory as often as possible. In the case of mastectomy, immediate breast reconstruction 
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with a prosthesis/expander is possible if indicated, but other more ex-
tensive techniques requiring longer surgery and hospitalization should 
be avoided during the pandemic. For patients with significant co-mor-
bidities making the risk of complications high in case of COVID-19 
(elderly subjects, chronic respiratory or cardiac pathology, immuno-
suppression...), and having a slowly evolving and hormone-dependent 
invasive cancer, a first hormone therapy may be proposed in order to 
postpone the surgical procedure. 

About radiotherapy, for intraductal carcinoma, a deferral of 3 to 6 
months is possible. During the pandemic, a hypofractionated regimen 
should be preferred. For invasive cancers that are highly hormone-de-
pendent in postmenopausal patients, stage I or II, or in patients with 
significant co-morbidities exposing them to the risk of severe compli-
cations in the case of COVID-19 (elderly subjects, chronic respiratory 
or cardiac pathology, immunosuppression, etc.), and with an indica-
tion for radiotherapy, a deferral of 3 to 6 months is possible and a 
hypofractionated regimen should also be preferred. An anti-estrogens 
treatment can be initiated before the radiotherapy. For other invasive 
cancers with an indication for radiotherapy, treatment must be carried 
out according to the usual indications. 

These recommendations are also valid for men with breast cancer. 

Indications for consultation for fertility preservation should be re-
tained. 

In the case of breast cancer occurring during pregnancy, the case must 
be discussed during a national multidisciplinary meeting (Cancer As-
sociated with Pregnancy, CALG Network). 

Indications for oncogenetic consultations must be maintained. How-
ever, in order to reduce the number of hospital visits, the procedures 

for requesting a test and reporting the results are simplified, with the 
possibility of teleconsultation in some cases. 

Travel to attend supportive care should be limited to essential care, 
with tele or telephone consultations being preferred. The identification 
of distress and the offer of psychological support are imperative dur-
ing this period. Hairdressers are closed in France and the only way to 
obtain a hair prosthesis is online on the websites or via patient associa-
tions. The online sites of the patient’s associations are recommended 
to patients so that they can find the additional information and social 
support they need during this period. 

Finally, regarding clinical trials for SARS-CoV-2 infection, a history 
of breast cancer or current management of breast cancer should not 
be considered in France as an exclusion criterion for these trials alone. 

It is important during the pandemic period to establish data collection 
regarding breast cancer patient management and the impact of treat-
ment changes on care pathways and caregivers in order to gain valuable 
experience in optimizing patient management. 
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Review

Introduction

Breast implant-associated anaplastic large cell lymphoma (BIA-ALCL) is a rare peripheral T-cell lymphoma discovered in recent 
years as a potential complication associated with breast implants. It was first described in 1997 (1), and has since been reported in 
approximately 650-700 cases worldwide (2). Only a fraction of these cases have been published in the literature (3). Some of these 
cases may be duplicates, thus the exact number of cases continues to be debated. While the precise incidence and prevalence is un-
known, there is an estimated incidence of 2 per million per year and a lifetime prevalence of 33 per 1 million women with textured 
breast implants (4). Given the rarity of the disease, developing a protocol for diagnosis has been difficult and determining optimal 
treatment even more challenging. Recognition of BIA-ALCL is increasing as more practitioners become aware of the diagnosis, and 
it is important to identify the presentation of BIA-ALCL in all populations, including transgender women, that may be affected. 

Gender-affirmation surgery is a critical component of the management of gender dysphoria. For male-to-female transgender women, 
breast implants are routinely used as a part of gender reassignment surgery (5). Transgender women typically initiate hormonal 
therapy for feminization of the chest, but response to hormonal therapy varies widely. Current evidence suggests that 60-70% of 
trans-women seek surgical breast augmentation in addition to cross-sex hormone therapy as a part of their feminization (6). The 
number of adolescents identified with gender dysphoria is increasing, and as such, the use of breast implants in this population is 
also on the rise (7). Given the increasing incidence of BIA-ALCL in all patients with breast implants, it is important to recognize 
BIA-ALCL in the transgender population. This review highlights the presentation, management, and outcomes of BIA-ALCL in 
transgender women, a population that is often excluded from breast screening and follow-up.
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ABSTRACT

Breast implant-associated anaplastic large cell lymphoma (BIA-ALCL) is a rare peripheral T-cell lymphoma with approximately 650-700 reported cases 
worldwide. The incidence, however, is increasing as more practitioners become aware of the diagnosis, and recent studies show that early diagnosis and 
treatment is critical to improve prognosis. There have been four cases of BIA-ALCL in total reported in the transgender population in the literature. These 
reported cases were reviewed in detail to determine presentation and management of BIA-ALCL in transgender patients compared to the larger population 
of BIA-ALCL patients. This review highlights BIA-ALCL in transgender women, a population that is often excluded from breast screening and follow-up. 
Transgender women may not routinely go through the same post-operative follow-up protocols as patients with breast implants for breast cancer reconstruc-
tion and can thus be at risk for delayed recognition and diagnosis. BIA-ALCL is a rare complication of breast implantation, and it is important to counsel all 
patients undergoing implant placement, including transgender women, on its risk. 
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Cases of BIA-ALCL in Transgender Patients 
There are four cases of BIA-ALCL in total in the transgender pop-
ulation reported in the literature (8-11). These reported cases were 
reviewed in detail to determine whether there are any discrepancies 
in the presentation and management of BIA-ALCL in transgender 
patients compared to the population at large. 

In the reported transgender cases, the mean age at implant place-
ment was 37 years and mean age at presentation was 49.75 years 
(Table 1). Mean time from implant placement to initial symptoms 
was 5 years while the mean time to presentation was over 12 years. 
Each of the reported cases in the transgender population involved 
the use of textured implants, and initial symptoms were vague, in-
cluding breast pain, discomfort, and pruritis. By the time of presen-
tation, each of the patients a palpable breast lesion. 

The breast imaging of choice-ultrasound, mammogram, or MRI-
varied between the cases, however each patient underwent Positron 
Emission-Tomography (PET) for evaluation of metastatic spread 
(Table 2). Each patient underwent implant removal with capsulec-
tomy and mass excision, however the extent of the resection varied 
by case. The pectoral muscle was resected in half of the cases. Evalu-
ation of lymph nodes also varied by case-the first reported case in-
cluded an axillary node dissection and was found to have negative 
nodes. Subsequent cases either did not check axillary nodes or uti-
lized a sentinel lymph node (SLN) biopsy. The case in which a SLN 
biopsy was employed identified 1 positive lymph node. This patient 
underwent adjuvant radiation therapy with a total of 36 grays (Gy) 
delivered in 18 fractions to right axilla and 30Gy to right breast. 
Three out of four patients were treated with adjuvant chemotherapy 
consisting of 4 to 6 cycles of cyclophosphamide, doxorubicin, vin-
cristine, and prednisone (CHOP) therapy. All patients presented 
at a late stage with lymphoma infiltrates beyond the capsule, thus 
falling under the T4 tumor extent category of the American Joint 
Committee on Cancer TNM Staging of BIA-ALCL (Table 3). 

Each of the patients was tumor-free at 6 months post-surgical exci-
sion; 2 years was the longest follow-up time in the reported cases. 

Discussion and Conclusion

Pathogenesis and presentation 
Anaplastic large cell lymphoma (ALCL) is a type of non-Hodgkin 
T-cell lymphoma that is characterized by the presence of lymphoid 
cells that express cell-surface protein CD30. Approximately 60% 
of non-implant-associated ALCL cases are anaplastic lymphoma 
kinase (ALK) positive; however, BIA-ALCL is found to be ALK-
negative, thus differentiating systemic ALCL from BIA-ALCL. 
ALCL arises predominantly from the implant capsule, and the vast 
majority of reported cases have thus far occurred with the use of 
textured implants (12). While the exact pathogenesis of Breast Im-
plant-Associated ALCL is still unknown, overexpression of CD30 
is often seen in states of chronic inflammation, and it is proposed 
that BIA-ALCL develops from chronic inflammation in the breast 
secondary to the implant. Theories include bacterial biofilm growth 
on the implant surface and abnormal immune responses to textured 
implants (13-16). Several studies have highlighted that a chronic 
biofilm infection on implants can cause capsular contracture. An 
animal study compared biofilm formation in textured versus smooth 
implants and showed significantly higher numbers of lymphocytes, 
particularly T-cells, in bacterial biofilm on textured implants com-
pared to smooth implants, furthering the evidence to support the 
theory that a chronic biofilm infection on textured implants leads to 
T-cell hyperplasia and may potentiate BIA-ALCL (16). 

There are several differences in the typical presentation of BIA-AL-
CL compared to the presentation of the disease in the transgender 
patient population. A recently published large systematic review of 
115 BIA-ALCL articles and 95 patients found that 66% of pa-
tients presented with a late-onset seroma, 8% of patients presented 
with a new breast mass, and others presented with capsular con- 163
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Table 1. Presentation of BIA-ALCL in transgender patients

	 Patient 1	 Patient 2	 Patient 3	 Patient 4

Age at presentation (years) 	 49	 56	 40	 54

Age at implant placement (years)	 42	 36	 33	 37

Interval from placement to initial symptoms (years)	 1	 5	 5	 9

Interval from placement to presentation (years)	 7	 20	 7	 17

Interval from initial symptoms to diagnosis (years)	 6	 15	 2	 8

Type of implant	 Textured 	 Textured	 Textured	 Textured

Hormonal therapy 	 1 year 	 0 years	 6 years 	 11 years

Initial symptoms	 Pain	 Pain	 Pain	 Pain 
	 Discomfort	 Fevers	 Discomfort	 Pruritus 
	 Pruritus	 Capsular		  Hyperpig- 
		  contracture		  mentation

Presenting symptoms 	 Cutaneous 	 Periprosthetic	 Palpable 	 Multiple  
	 papules, 	 seroma,	 mass	 palpable 
	 seroma, palpable 	 implant		  masses 
	 mass	 rupture,  
		  palpable mass	  	   

BIA-ALCL: breast implant-associated anaplastic large cell lymphoma



tracture, skin findings, or axillary lymphadenopathy (3). While all 
the transgender patient cases reviewed noted the presence of vague 
implant-related symptoms such as pain or pruritus and a seroma in 
the years prior to presentation, they did not present for evaluation 
until the development of a palpable mass. The mean time to pre-
sentation in the overall BIA-ALCL population is 8-10 years after 
implant placement (3, 17, 18) compared to 13 years in the transgen-
der patients reviewed. Each of the transgender patients developed 
symptoms on average 5 years following implant placement, however 
all the patients did not present for evaluation until at least 2 years 
following initial symptoms. 

Diagnosis and treatment 
Recent guidelines recommend that all patients who present with 
a late-onset periprosthetic fluid collection should be evaluated for 
BIA-ALCL. Ultrasound can be used to identify the seroma and 
help determine the presence of masses surrounding the capsule (19). 
Seroma aspiration with seroma fluid cytology or ultrasound-guided 
core needle biopsy in cases presenting with a mass can be used to 
confirm the diagnosis. All reported cases of BIA-ALCL have been 
anaplastic lymphoma kinase (ALK)-negative and CD30-positive. 
Anaplastic large cell lymphomas are usually FDG avid; thus, once 
the diagnosis is confirmed, PET CT can be used to determine the 
extent of the disease (20-22). 

The 2019 National Comprehensive Cancer Network (NCCN) 
guidelines outline both the traditional Ann Arbor staging system 
for non-Hodgkin lymphoma as well as a solid tumor staging system 
based on tumor, lymph node, and metastasis (TNM) status (23). 
The Ann Arbor staging system divides BIA-ALCL based on status 
of extranodal spread: stage IE (disease limited to a single extrano-
dal site), stage IIE (extranodal disease with spread to local lymph 
nodes), or stage IV disease (spread to multiple extranodal sites). The 
TNM system provides a more detailed stage by taking into account 

tumor extent with invasion confined to or beyond the capsule. There 
are significant differences in the stage at diagnosis of BIA-ALCL 
in most patients compared to the reported transgender patients. 35-
70% of typical BIA-ALCL cases are diagnosed at stage IA with 
tumor confined to the effusion or the luminal aspect of the capsule 
and no lymph node involvement (23). As seen in Table 3, all the 
transgender patients were diagnosed at a late stage, IIA and higher, 
with tumor infiltrates already spread beyond the capsule. 

Given that our knowledge on the natural progression of the disease 
is still sparse, the optimal treatment protocol remains unclear. Com-
plete surgical resection with removal of the implant, capsulectomy, 
and excision of any masses to clear margins has been shown to im-
prove disease-free survival (23). The role for mastectomy and axil-
lary staging with sentinel lymph node biopsy remains unclear. Per 
recent 2019 National Comprehensive Cancer Network (NCCN) 
guidelines in the United States, adjuvant radiation therapy is indi-
cated for patients with local residual disease or unresectable disease 
with chest wall invasion, while adjuvant chemotherapy is indicated 
for patients with Stage II-IV disease (24). 

The first case of BIA-ALCL in a transgender woman was reported 
in 2016, prior to these NCCN guidelines. This patient was found 
to have positive margins post-surgical resection but did not receive 
radiation therapy as would have been indicated per the new NCCN 
guidelines. In the last reported case, the patient received both che-
motherapy and radiation following surgical resection given the find-
ing of positive margins and multiple involved axillary lymph nodes. 
Excision of the contralateral implant may be considered given 2-4% 
of patients develop bilateral disease (24). Reconstruction following 
surgical treatment of BIA-ALCL is still highly debated with re-
cent guidelines suggesting reconstruction may be pursued after a 
6-month disease-free interval (3, 17, 25). Despite the recent NCCN 
guidelines, we lack a precise treatment protocol for BIA-ALCL and 164
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Table 2. Diagnosis and management of BIA-ALCL in transgender patients 

	 Patient 1	 Patient 2	 Patient 3	 Patient 4

Imaging	 CT, Breast MRI, PET	 Ultrasound, Mammogram, 	 Breast MRI, PET	 Ultrasound,  
		  PET		  Mammogram, PET

Surgery	 Unilateral mastectomy 	 Bilateral implant removal	 Unilateral implant	 Bilateral implant 
	 (implant previously removed) 	 with capsulectomy of	 removal with	 removal with 
	 with resection of pectoral 	 affected side	 capsulectomy, mass	 capsulectomy of 
	 muscle, and axillary node 		  resection with part	 affected side and 
	 dissection	   	 of pectoral muscle 	 sentinel lymph node  
				    biopsy, excision of  
				    active lymph node

Implant status	 Intact 	 Intact (previous rupture 	 Ruptured	 Intact 
		  and exchange)		

Margin status	 Positive 	 Negative	 Negative	 Positive

Axillary status 	 Negative 	 Unchecked	 Unchecked 	 Positive

Radiation	 No radiation therapy 	 No radiation therapy	 No radiation therapy 	 Total 36Gy in 18  
				    fractions to R axilla and  
				    30Gy to R breast

Chemotherapy	 4 cycles of CHOP	 No chemotherapy	 6 cycles of CHOP	 6 cycles of CHOP

BIA-ALCL: breast implant-associated anaplastic large cell lymphoma; CT: computer tomography; MRI: magnetic resonance imaging; PET: positron 
emission-tomography; CHOP: cyclophosphamide, doxorubicin, vincristine, prednisone 



there is still limited evidence on the extent of breast and axillary 
surgery needed for effective locoregional control. 

Of note, transgender patients often receive antiandrogen therapy 
and supplementation with exogenous estrogens for breast develop-
ment in the months prior to breast augmentation (26). The World 
Professional Association for Transgender Health recommends es-
trogen supplementation for at least one year after considering breast 
augmentation (5). It is unknown whether antiandrogen therapy 
may have an impact on neoplastic potential in the breast and risk of 
ALCL associated with implants (27). 

Outcomes and impact on clinical practice 
Breast implants are accepted as standard of care for cosmetic breast 
augmentation, reconstruction following mastectomy, and as in the 
patients discussed above, gender reassignment surgery (28). Im-
plants remain the most common method for breast augmentation 
and reconstruction with currently more than an estimated 10 mil-
lion women with implants worldwide (29). Textured implants were 
introduced in the 1980s to combat capsular contracture, and since 
then, have been increasingly used for breast reconstruction in certain 
parts of the world, possibly leading to an increased risk of BIA-
ALCL following implant placement. Textured implants previously 
represented approximately 10% of all breast implants and were re-
called by one of their major manufacturers in 2019. Though a few 
other companies continue to produce textured implants legally, their 
use is now declining as patients and surgeons become more aware 
of BIA-ALCL and choose either smooth implants or autologous 
options instead. 

Recent studies have shown that early diagnosis and surgical resec-
tion is critical to improved prognosis of BIA-ALCL (23, 24). For 
this reason, it is crucial that practitioners in plastic surgery, breast 
surgery, and primary care gain awareness of the disease and appro-
priate diagnosis and treatment pathways. Most of the discussion 
around BIA-ALCL has been in the plastic surgery literature (4, 
17, 30, 31), and there is need for increased awareness of this entity 
amongst not only surgeons but also primary care providers who may 
often be the first to encounter these patients. Furthermore, unlike 
breast cancer patients who have routine follow-up and screening, 
patients who have breast implants secondary to either cosmetic 
breast augmentation or as a part of gender reassignment surgery 
sometimes do not routinely follow-up with their plastic surgeons, 
thus carrying a risk of delayed diagnosis. Although there is a very 

small number of reported cases of BIA-ALCL in transgender pa-
tients, comparison of these cases to other patients with BIA-ALCL 
does highlight significant delay in presentation and diagnosis for 
this subset of patients. 

This review highlights the presentation of BIA-ALCL in a trans-
gender woman after breast implant placement as a part of gender 
reassignment surgery. The transgender patients reviewed had a lon-
ger mean time to presentation than typically cited in BIA-ALCL 
series, and each of the transgender patients was not diagnosed until 
at least 2 years following initial symptoms. The transgender patients 
were thus diagnosed a significantly advanced stages compared to 
most BIA-ALCL patients. Transgender women may not routinely 
go through the same post-operative follow-up protocols as patients 
with breast implants secondary to breast cancer reconstruction and 
can thus be at risk for delayed recognition and diagnosis. BIA-AL-
CL is a rare but serious complication of breast implantation and it 
is important to counsel all patients undergoing implant placement, 
including transgender women, on its risk. 
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Original Article

Introduction

The Bolus Material is defined as a tissue equivalent material that maximizes, reduces or adds radiation dose in an irradiated area according 
to the ICRU Report 24 (1). Bolus is used in radiotherapy (RT) to increase skin dose for photon beams (2-4). 

Bolus materials are used in high-energy RT in order to overcome the skin-sparing effect of high energy radiation beams, which prevents 
delivery of sufficient dose to the skin. Several types of commercially available bolus materials are often used in RT units (5). It is impor-
tant in clinical practice that the bolus material is sufficiently elastic and deformable in order to conform to the surface and not adversely 
affected by high dose levels, be durable, nontoxic, and cost effective (6). Bolus materials should be nearly tissue-equivalent and allow suf-
ficient surface dose boost. Superflab is a commercial bolus material widely accepted in RT clinics worldwide. It is made of a proprietary 
synthetic gel, resulting in a mouldable material that does not suffer inelastic strain from normal stresses. Consequently, Superflab does 
not have to be bagged or wrapped in plastic film to maintain its shape during treatment. To optimally support dose build-up for varying 
surface contours and target volumes, several sizes are available. The material density of Superflab is 1.02 g/cm3 which is similar to water 
in approximating tissue-equivalence and well accepted clinically (7). In practice though, Superflab is not effective in making sufficient 
contact with irregular anatomical surface on the patient’s skin. This is the case particularly around the nose, ear, and scalp, resulting in 
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ABSTRACT

Objective: This study compares standard commercial bolus material (Superflab) to custom prepared silicone dental impression material (CDIM) 
and play dough material (PDM) with respect to dosimetric properties and applicability by using ion chamber measurement and calculated dose values.

Materials and Methods: The CDIM bolus was prepared by mixing dental impression silicone material with enough water to maintain a density of about 
1.0 g/cm3. The prepared bolus material is applied on an RW3 solid phantom by covering 10x10 cm2 area with 0.5-1 cm thickness. Ion chamber mea-
surements were performed separately with and without bolus material application. The setup was scanned in CT and the same procedure was repeated 
in the TPS using the scan data, in which the Pencil Beam Convolution dose calculation algorithm was used. To compare the effect of bolus material on 
tissue, the Superflab bolus and CDIM bolus were applied with 1 cm of thickness on postmastectomy scar and dose calculations on TPS were performed.

Results: After comparison of the dosimetric values for Superflab, CDIM and PDM, we obtained statistically meaningful results between superflab 
and CDIM. For PDM, the results obtained with TPS and ion chamber measurements indicated that, it is not suitable to use in radiotherapy applica-
tion due to its material properties. For the simulated skin dose values obtained at five random points on the scar tissue, the comparison of Superflab 
and CDIM TPS calculation results were not statistically significant. 

Conclusion: The CDIM is easy to prepare and apply on irregular mastectomy scar tissue and it prevents formation of air gaps in the application 
surface. Especially for curved anatomical regions such as scar tissue, inclusion of the bolus material in treatment planning protocol will reduce dose 
uncertainty in application. It is safe to use CDIM as an alternative to Superflab in radiotherapy application, whereas PDM is not useful in clinical 
practice due to its material properties.
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air gaps, thus creating the skin sparing effect which reduces both the 
maximum and surface dose (8). In literature, various bolus materials 
are used, such as; thermoplastic sheets, blue water phantoms, 3D cus-
tomized bolus (9, 10). 

The purpose of this study is to compare the ion chamber measure-
ments and calculated dose values of a standard commercial bolus ma-
terial (Superflab) with two other materials which are custom prepared 
silicone dental impression material (CDIM) and play dough material 
(PDM). In addition, we also compare the treatment simulation of skin 
dose values between Superflab and CDIM on surgical scar using twen-
ty 20 randomly selected and anonymous breast cancer patients who 
underwent modified radical mastectomy, using the treatment planning 
system (TPS).

Materials and Methods

Preparation of bolus materials
Superflab (Radiation Products Design Inc, Albertville, MN) bolus is 
widely used in clinical practice and commercially available. Since com-
mercially available silicone dental impression material is not flexible 
enough for satisfactory application right out of the box, we prepared 
a CDIM; 900 mL of silicone dental impression material (Detax Exa-
plast) with a density of 0.95-1.02 g/cm3 was mixed with water in such 
a way that the material density of the CDIM was close to 1.0 g/cm3 
and the resulting material was sufficiently flexible for application. The 
amount of water needed for the desired flexibility of the CDIM was 
determined to be 100 mL after several trial samples were chemically 
analysed. 

The play dough material (PDM) used in this study is mainly a sol-
id-liquid mixture and commercially available. PDM contains water, 
starch-based binder, salt, oil, preservative, hardener, moisturizer, per-
fume and food colouring and has a density around 1.0 g/cm3. 

Data acquisition on solid phantom
Bolus materials covering an area of 10x10 cm2 with 0.5 cm and 1 cm 
thickness were prepared and applied on RW3 solid phantom for the 
ion chamber measurements. Using the linear accelerator (Siemens Pri-
mus, Germany) in our clinic, 6 MV photon energy is applied to give 
100 monitor unit (MU) in order to measure the dose values at a depth 
of 5 cm of the solid phantom. Measurements were performed separate-
ly with and without bolus material application. Next, a computed to-
mography (CT) (Siemens Somatom Definition, Germany) scan with 
3 mm slice thickness is performed on the measurement setting. Using 
the CT scan data, same procedure was repeated in the TPS (Eclipse 
V8.9.08 Varian, USA) in which the Pencil Beam Convolution (PBC) 
dose calculation algorithm was used. The absorbed dose values at 5 
cm depth of the solid phantom were calculated (1 Gy/fr and 6 MV).

Obtaining calculated data on skin
For the skin dose simulation on surgical scars, CT images for a group 
of 20 randomly selected anonymous breast cancer patients who under-
went modified radical mastectomy operation in our clinic were select-
ed for evaluation. Ethics committee approval was not required since 
this was not a clinical study performed on patients, but a dosimetric 
simulation study. Informed Consent was not required since the dosi-
metric simulation study was performed on anonymous patient data. 
In the TPS, Superflab bolus and CDIM bolus are applied with 1 cm 
of thickness on each of the post-mastectomy scars in order to increase 
the dose on the scar. This thickness was preferred because the 6 MV 
photon energy in the tangential field has a maximum dose depth of 

1.5 cm. The effect of the bolus materials on the TPS dose calculation 
values are compared. PDM bolus was not used for the breast cancer 
patient simulation due to its dosimetric and material properties which 
were not suitable for practical clinical application.

Simulated radiotherapy procedure using different bolus materials
In the TPS, two different treatment plans were prepared for the cases 
where Superflab and CDIM is used. Parameters for the treatment 
simulation are Pencil Beam Convolution dose calculation algorithm, 
6 MV photon energy, skin source distance of 100 cm, scar + 0.5 cm 
multi leaf collimator (MLC) margin and 2Gy dose, and 5 mm slice 
thickness in CT images. For the CT image set, absorbed dose at five 
randomly chosen points on the surgical scars were calculated in TPS. 
Since a virtual bolus [0-400 Hounsfield Unit (HU)] is used and dose 
calculations are performed on TPS, an ethics committee approval was 
not needed. 

Statistical analysis
The treatment simulation data with bolus materials for the 20 patient 
CT image set was subject to statistical analysis with Statistical Package 
for Social Sciences Software version 18 (IBM SPSS Corp.; Armonk, 
NY, USA) using Student’s t-test. The calculated p<0.05 and considered 
statistically significant.

Results

Both for the measurements made with the ion chamber system and for 
the results obtained in the TPS, with and without bolus material, the 
percent dose differences between the absorbed dose values ​​(Gy) were 
calculated. Each measurement was repeated 3 times and the average 
was taken. For 0.5 cm thick Superflab bolus, the absorbed dose reduc-
tion was calculated as 1.28% in the ion chamber measurements and 
2.41% in the TPS; for 1,0 cm thick bolus, the absorbed dose reduction 
was calculated as 2.80% in the ion chamber measurements and 5.80% 
in the TPS. For CDIM bolus of 0.5 cm the absorbed dose reduction 
was calculated as 3.15% in the ion chamber measurements and 4.24% 
in the TPS; for 1,0 cm thick bolus, the absorbed dose reduction was 
calculated as 3.42% in the ion chamber measurements and 3.88% in 
the TPS. Finally, for the play dough bolus of 0.5 cm the absorbed dose 
reduction was calculated as 2.04% in the ion chamber measurements 
and 3.21% in the TPS; for 1.0 cm thick bolus, the absorbed dose 
reduction was calculated as 5.13% in the ion chamber measurements 
and 6.88% in the TPS (Table 1).

For different bolus materials and simulated dose values calculated at 
5 random points within 20 mastectomy patient CT dataset, it was 
observed that the difference in absorbed dose value between the Su-
perflab and CDIM bolus had less than 1% difference in the TPS. The 
differences in dose values were not statistically significant (Table 2).

Discussion and Conclusion

In our study we have compared the dosimetric values for Superflab, 
CDIM and PDM. Commercially available dental impression material 
is inflexible out of the box to be of suitable use in the clinic. We cre-
ated a special mixture with readily available dental impression material 
and water, creating a flexible material suitable for application as bolus 
and obtained statistically meaningful results (p<0.05) when compared 
with Superflab. In the literature, it was reported that resulting radia-
tion doses were similar when Play-Dough and Superflab bolus were 
used and doses resulting from Play-Dough bolus approximated those 
of Superflab (11). However, in our study, when the PDM is applied 168
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and analysed with both TPS and ion chamber measurements, the re-
sults indicated that it is not appropriate to use PDM in RT application 
consequently it was not used clinically on our patients. 

Radiotherapy related parameters such as dose application technique, 
area size, beam angle, and the algorithms in use to calculate the dose 
values between calculated and applied dose, cause, either a linear or 
non-linear dose increase in skin tissue between the bolus application 
sessions. Therefore, further dosimetric studies are required in order to 
assess the accuracy of a certain beam energy, bolus thickness and the 
algorithm used in the TPS technique for dose calculation. Although 
there are various suggestions in the literature for RT planning tech-
niques, there are very few comments and suggestions regarding bolus 
use. The optimal thickness of the bolus material and appropriate re-
mains uncertain and vary from one RT centre to another (12). 

As noted in the literature, the dose taken by the skin is lower than 
the dose defined for the target due to difference in RT plans’ usage 
of high-energy beams. Bolus materials are widely used to bring the 
absorbed skin dose to the desired level. According to the desired clini-
cal outcome, dose absorption of the skin can be determined, and the 

bolus used in respective treatment fractions can be decided upon (13). 
During RT it is important to accurately detect chest wall and skin sur-
face depth in order to limit early and late skin reaction and to prevent 
cancerous recurrence close to the skin surface. The dose contribution 
of bolus material to skin and subcutaneous tissue is especially impor-
tant (14, 15).

For breast cancer patients, RT is an essential part of the treatment 
protocol. During post-mastectomy RT, tissue-equivalent bolus materi-
als with enough thickness are often used in order to provide a build-
up dose on the skin and chest wall. In our simulation study for the 
patients who had undergone mastectomy and RT, for the five ran-
domly chosen points on the scar tissue the comparison of Superflab 
and CDIM TPS calculation results were not statistically significant 
(p>0.05). In the phantom study we have seen that both materials have 
similar properties. We observed that for the RT treatment of breast 
cancer patients who underwent modified radical breast mastectomy, 
the CDIM had the closest effect on the absorbed dose compared to 
the Superflab bolus. 

It is important to evaluate the difference between calculated and mea-
sured skin dose and to compare patient plans. Parameters such as ir-
radiation technique, area, beam angle, presence of air pockets and the 
use of bolus material affect the amount of skin dose (16, 17). Opti-
mizing the use different bolus materials is also clinically useful. In the 
calculation of skin dose, while treatment planning systems do not fully 
account for all factors contributing to surface dose, new techniques 
such as Monte Carlo and 3D modelling algorithms are able to calcu-
late the skin dose with higher accuracy (18, 19). 

In clinical practice, bolus thickness required to increase the surface 
dose is optimized according to the skin type and build-up zone dosim-
etry (20, 21). The actual thickness of the bolus material for a patient 
is decided by the by radiation oncologist and medical physicist dur-
ing dose planning in the Treatment Planning System (TPS). If a high 
amount of dose distribution is requested on the skin or near the skin, 
a bolus thickness of 1 cm is preferred. On the other hand, in certain 
cases, 0.5 cm bolus thickness is preferred in order to decrease radiation 
related complications

The CDIM is easy to prepare and apply on irregular mastectomy scar 
tissue and it prevents formation of air gaps in the application surface. 
Especially for curved anatomical regions such as scar tissue, inclusion 
of the bolus material in treatment planning protocol will reduce dose 

Table 1. Absorbed dose values and percentage differences, measured at a depth of 5 cm, when using 
Superflab and CDIM for bolus material thickness of 0.5 cm and 1.0 cm

	 Absorbed Dose	 Percent Difference (%)

	 Ion Chamber	 TPS 
	 Measured Dose (Gy)	 Calculated Dose (Gy)	 Ion Chamber	 TPS

	 0.5 cm	 1 cm	 0.5 cm	 1 cm	 0.5 cm	 1 cm	 0.5 cm	 1 cm

No bolus	 0.8756	 0.8756	 0.8750	 0.8750				  

Superflab	 0.8644	 0.8510	 0.8510	 0.8240	 1.28	 2.80	 2.41	 5.80

CDIM	 0.8480	 0.8476	 0.8450	 0.8410	 3.15	 3.42	 4.24	 3.88

PDM	 0.8577	 0.8307	 0.8440	 0.8050	 2.04	 5.13	 3.21	 6.88

Gy: Gray; CDIM: silicone dental impression material; PDM: play dough material; TPS: treatment planning system

Table 2. Comparison of calculated TPS dose values 
for Superflab and CDIM at five random point 
locations on post-mastectomy scar area 

Location	 Material	 Mean dose (Gy) ± sd	 p 

Point 1	 Superflab	 1.0159±2.22	 0.271

	 CDIM	 1.0150±2.27	

Point 2	 Superflab	 1.0244±2.50	 0.481

	 CDIM	 1.0235±2.49	

Point 3	 Superflab	 1.0254±2.62	 0.669

	 CDIM	 1.0262±2.73	

Point 4	 Superflab	 1.0254±2.73	 0.754

	 CDIM	 1.0260±2.77	

Point 5	 Superflab	 1.0182±3.12	 0.476

	 CDIM	 1.0163±3.38	

Gy: Gray; CDIM: silicone dental impression material
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uncertainty in application. PDM is not useful in clinical practice for 
two reasons, the dosimetry results for PDM shows that it absorbed 
more dose than required compared to Superflab bolus. Second, PDM 
is challenging to use routinely with daily fraction treatments as bolus 
material, as it hardens when in contact with air and this might create 
undesired air gaps in uneven skin applications. It is safe to use CDIM 
as an alternative to Superflab in radiotherapy application, whereas 
PDM is not useful in clinical practice.
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Original Article

Introduction

Globally, the multidisciplinary breast care team is responsible for breast cancer detection, diagnosis, as well as treatment and, are generally 
regarded as mandatory for the gold standard of care of breast diseases (1, 2). These multidisciplinary teams comprise specialists involved in 
all aspects of care of patients with breast diseases including medical, nursing, allied professionals, and diagnostic experts. This coordinated 
team approach to breast diseases diagnosis and management were formed after observational evidence showed better outcomes among 
patients treated by a team of different specialists for various common cancers (3).

This multidisciplinary model has usurped the surgeon-directed practice model prevalent in most resource-limited settings like Nigeria. 
Expert opinions suggest that collaborative efforts among these professionals during various phases of the diagnostic process and patient 
evaluation help to improve optimal patient care and eliminate system inefficiencies that may result in delayed breast cancer diagnoses. 
Hence, this approach is central to the delivery of a high-quality service.

Until recently, a tertiary healthcare provider in South-eastern Nigeria, offered full-time surgical oncology and breast care services using the 
surgeon-directed practice model. In this model, patients with breast lesions were directed to the surgeons who diagnose as well as perform 
either open or close biopsy. Prior implementation of freehand guided CNB (Core needle biopsy) was met by low diagnostic accuracy and 
several repeat open biopsy (4). This resulted in continual accrual of patients who neither had breast cancer nor required a breast opera-
tion in the operating list. Thus, worsening the waiting list of patients, decreased patient compliance, and further delayed the diagnosis of 
already late cases. These systemic delays are not only likely to impact negatively on the survival but also have a profound effect on the qual-
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ABSTRACT

Objective: There is increasing tendency to multidisciplinary care of patients with of breast lesions. This study sought to evaluate the initial experience of 
the diagnostic arm of a new breast program in a resource limited setting.

Materials and Methods: In 2015, we commenced the pilot phase of an IRB-approved breast care protocol. As part of the protocol’s diagnostic arm, 
an ultrasound-guided breast core biopsy training was implemented. Eligible patients were clinically evaluated and underwent CNB using 16G needle under 
US guidance. The procedure was rated by the participants and histopathological results compared with surgical specimens.

Results: Eighty six participants (18.22%) with 113 palpable breast lesions completed the study. The diagnostic accuracy, sensitivity, and specificity were 
94.44%, 92.86%, and 95.83% respectively. Unweighted kappa- coefficient (k) agreement between histopathology of core biopsy and surgically excised 
specimens, were 0.798 (95% CI of 0.69 - 0.90) and 0.801 (95% CI of 0.71-0.92) for benign and malignant breast lumps respectively. The procedure was 
well accepted and all the patients were willing to accept a repeat CNB and would recommend it.

Conclusion: Despite the prevailing challenges, co-ordinated team diagnosis is feasible and may result in the modest improvement in the diagnostic ac-
curacy of breast lesions and patient satisfaction.
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ity of life of these patients. Breast cancer patients living in developing 
countries already have high case fatality rate (5) and severely impaired 
quality of life (6). With the increasing awareness of breast cancer, we 
believe that the number of biopsies will likely increase which will fur-
ther compound the matter.

To mitigate these scheduling issues and to provide more rapid and 
a reliable alternative to the open surgical biopsy, the diagnostic arm 
of the breast program, commenced the use of ultrasound-guided core 
needle breast biopsy in a point-of-care setting run by a team of special-
ists. Though image guidance could be provided using mammographic, 
stereotactic and sonographic guidance, the latter modality was chosen 
because of the inherent advantages. These include low cost, absence of 
ionising radiation, full control of needle position in real-time, afford-
ability, speed, availability, access to difficult places such as axilla or near 
the nipple as well as the possibility of sampling multiple lesions in one 
session (7). Furthermore, local anaesthesia and hematoma do not hide 
the lesion (non-calcified masses can obscure stereotactic equipment) 
(8). 

To our knowledge, there is a paucity of studies reporting their expe-
rience of ultrasound (US)-guided biopsy of breast lesions in Nigeria 
by a multidisciplinary team. In this article, we aimed to analyse our 
initial results as well as discussing some of the initial challenges we 
encountered in the early phase of the procedure. The results of this 
study will help to underscore the benefits and feasibility of setting up 
multidisciplinary management of breast cancer patients in resource-
limited settings.

Materials and Methods

This study was a prospective study that involved 86 patients managed 
for breast diseases from January 2015 to October 2016 in the breast 
clinic of a university hospital. As part of the diagnostic arm of the 
protocol, the tumour board developed an ultrasound-guided percu-
taneous core-biopsy training programme for participating physicians. 
The surgeon performed biopsies with the sonographers assisting with 
image guidance and optimization. 

Subjects
The patients were selected by purposive sampling from outpatient 
clinic attendees who fulfilled the study’s inclusion criteria. The inclu-
sion criteria included: i) presence of ultrasound-visible breast lesion; ii) 
subsequent surgery to remove the lesion or a minimum follow up of 1 
year for patients with benign breast diagnosis on CNB who opted for 
no excision; and iii) a complete dataset. Exclusion criteria were: i) pre-
vious surgery of the target lesion; ii) Patients with non-palpable breast 
lesions. iii) Patients with a history of blood dyscrasia. iv) Patients with 
breast implants. v) Those who refused to give consent. vi) patients with 
benign breast lesions on CNB who were lost to follow up. This study 
was approved by the Ethics committee. It was carried out at no extra 
expense to the eligible patients who gave their informed consent. There 
was strict observation of the patients’ confidentialities by using codes 
for reference, analysis and presentation of the results of this study. It 
also adhered to the tenets of the declaration of Helsinki for medical 
research in humans. Written consent was gotten from all the patients. 
Of the 181 patients with breast diseases that were assessed for eligibil-
ity, only 86 patients with 100 palpable breast lumps who completed 
the study were analysed. The clinical evaluation of both breasts was 
done by the attending consultant surgeon in the breast clinic while the 
sonographic evaluation was performed by the consultant radiologists. 

The dimensions of breast lumps were measured with a skin calliper and 
ultrasound Variables collected included age, clinical and Breast Imag-
ing Reporting and Data System (BI-RADS®) diagnosis. The primary 
clinical diagnosis was classified as malignant or benign. The variables 
were documented in a pre-structured proforma. 

Details of procedure
Before each procedure, in the absence of pre-existing biopsy pack, the 
materials for biopsy were assembled consistently in a biopsy tray to 
ensure easy identification of all the materials needed for the procedure. 
This helped to minimise the risk of accidental needle stick injury and/
or contamination. Each biopsy tray comprised the following dispos-
ables: surgical glove to cover the ultrasound probe, tissue sample con-
tainer, latex gloves, the semi-automated size 16- French gauge needle 
with 22 mm excursion (Egemen AC16150), lidocaine, 25 gauge nee-
dles, adhesive bandage, and size 11scalpel blade; while the multi-use 
and bulk supplies included the following: formalin, iodine, ultrasound 
gel, sterile gauze, sterile drapes, and an autoclave drum. 

Before each procedure, the biopsy needle was tested to ensure proper 
functioning before use. The patient was made to lie supine on a couch 
after exposure of the upper half of the body, with the side of the breast 
being evaluated elevated with a pillow whilst the ipsilateral shoulder 
was abducted with the hand placed palm up next to the head which 
will be turned away from the examiner. The breast skin was prepared 
initially using povidone-iodine and then isolated with a sterile drape 
and lubrication with a gel to facilitate ultrasound transmission. The 
radiologist then gently applied the transducer of Aloka prosound SSD-
350SX TM (Japan) ultrasound machine with a linear transducer (fre-
quency of 7.5MHz) and colour Doppler capability after covering with 
a sterile surgical glove, on the breast for the initial evaluation of breast 
lesion. The location of the lump was noted by the radiologist and this 
is confirmed by the surgeon. The Breast Imaging Reporting and Data 
System (BI-RADS®) category of the mass was then assessed using both 
longitudinal and transverse scans. To minimise inter-observer variabil-
ity, the ultrasound classification of the breast lesion was done by two 
Consultant Radiologists using the BI-RADS® guidelines. Lidocaine 
2% (Jawa Lidocaine, Jawa group, Lagos, Nigeria) was injected superfi-
cially with a 25-gauge needle, creating a subcutaneous wheal where the 
skin was to be entered. A small vertical skin incision was made with No 
11 scalpel to aid in re-approximation of the defect during healing. The 
needle was then introduced into the lesion through the skin incision. 
The needle’s position was confirmed by direct visualisation of the nee-
dle tip in the lesion on the ultrasound screen. The automated biopsy 
gun was then fired and the needle tip before and after biopsy firing was 
determined by longitudinal and orthogonal images to ensure that the 
needle was within the lesion. 

Three to five cores of tissue were usually taken through the shortest 
route from the skin to the lesion. The core tissue sampling was done 
by the surgeon. Patients were monitored for complications including 
residual pain, breast hematoma, and pneumothorax. The samples were 
immersed in 10% formalin and transferred to the pathology labora-
tory where they were processed and paraffin-embedded. The appear-
ance and behaviour of the formalin-fixed core samples were examined 
during the procedure to confirm that the targeted lesion was adequate-
ly sampled. The punctures were compressed for 5–10 min to control 
bleeding. 

After the procedure, each patient was asked to assess the procedure 
using a 5 point Likert scale to rate the procedure. Patients were moni-172
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tored for complications. The samples were then transferred to the pa-
thology laboratory where they were processed and paraffin-embedded. 
The patients were followed up until the histopathological results of the 
CNB samples became available. The histopathological examinations 
were performed by 2 dedicated breast pathologists, and the results 
were categorized as malignant, high-risk, benign and indeterminate 
cases. Malignant results included invasive carcinoma and ductal carci-
noma in-situ (DCIS). High-risk results included atypical ductal hyper-
plasia (ADH), atypical lobular hyperplasia (ALH), lobular carcinoma 
in situ (LCIS), papillary lesions (intraductal papilloma and papilloma 
with atypia), phyllodes tumours and indeterminate cases. All other le-
sions were classified as benign findings. The radio-pathological con-
cordance was performed between CNB results and imaging findings 
for each case. If the CNB result yielded malignant lesion, the patient 
underwent the respective surgery including mastectomy or wide local 
excision. In high-risk cases on CNB, indeterminate cases, or radio-
pathological discordance, open surgical excision was performed. If the 
CNB yielded benign results concordant with sonographic imaging, 
patients were given the choice of excision biopsy or follow-up with 
imaging. All the patients who had concordant benign lesions and did 
not have surgery were followed up for a minimum of 3 years. The his-
topathologists analysing the open surgical specimens were blinded to 
the initial CNB histopathological results.

Statistical analysis
Statistical analysis used was the Statistical Package for Social Sciences 
version 21 (IBM SPSS Corp; Armonk, NY, USA). Results of categori-
cal variables were expressed using Tables and Charts where appropri-
ate. The mean age of the patients and sizes of the lumps were measured 
clinically and using ultrasound, were reported as the mean ± standard 
deviation. The significance of the mean difference was determined us-
ing independent t-tests. The agreement between histopathological di-
agnosis of CNB and the histopathological result of surgically excised 
lumps was determined using unweighted kappa agreement tests with 
95% confidence interval. A kappa score of 0 showed no agreement 
while a score of 1 showed perfect agreement. Statistical significance 
was inferred at a p<0.05. The sensitivity, specificity, false-positive rate, 
false-negative rate, positive predictive value, negative predictive value 
and overall diagnostic accuracy were determined for ultrasound-guid-
ed CNB. The false-negative rate (FNR) and false-positive rate were 
calculated using the formulae (False negative) / (True Positive + False 
negative) and (False Positive) / (False Positive +True Negative) respec-
tively.

Results

All the patients that had the ultrasound-guided CNB in this study 
were females. The age of the patients studied ranged from 12-78 years 
(mean= 40.12±SD 13.81) with a median age of 39.0 years. The BI-
RADS categories of the breast lumps in this study ranged from 2-5 
with categories 2 and 4 as the most common category while category 
3 was the least frequent assessment (Table 1). The sizes of the breast 
lumps were estimated clinically and sonographically. The mean of the 
widest diameter (SD) measured clinically and with ultrasound were 
65.2 mm±0.6 and 46.57mm±6.46 respectively. Using a paired T-
test, the difference in mean was found to be statistically significant 
(p<0.001). Pathological examination of the CNB revealed that malig-
nant lesions accounted for 40% (n=40) of CNB diagnosis, high-risk 
lesions accounted for 6.0% (n=6), and benign lesions accounted for 45 
(n=45). Indeterminate cases were seen in 9.0% of CNB diagnosis as 
shown in Table 1 and characterized in Table 2.

The final surgical histological results were determined and shown in 
Table 1. When the indeterminate cases were excluded, the sensitivity 
of CNB increased from 84.78% to 92.86%, while the specificity de-
creased from 96.23% to 95.83%. Other parameters are shown in Table 
3. The agreement between the histopathological sub-classification of 
breast masses into definite histological entities using ultrasound-guid-
ed CNB specimens and open surgical specimens was analysed using 
unweighted kappa- coefficient and at a 95% confidence interval. The 
k- coefficient values were 0.798 (95% confidence interval of 0.69 to 
0.90) and 0.801(95% confidence interval of 0.71 to 0.92) with p<0.05 
for benign and malignant breast lumps respectively. This k value of 
>0.7 shows substantial agreement between the two pathological results 
and this was significantly greater than zero in this study (0=no agree-
ment). Comparisons of the results in this study with other series are 
shown in Table 4 (9-15).

The degree of acceptance of the procedure ranged from fair to excellent. 
Most of the patients without complications had rated the procedure 
as excellent while 2 patients with complications rated the procedure as 
fair. No patient rated the procedure poorly, however, all the patients 
said they would recommend the procedure to friends and relatives and 
would undergo the procedure in the presence of other breast diseases. 
Details are shown in Table 5. 

Table 1. Ultrasound grading/CNB histopathological 
diagnosis/ Open histological diagnosis  

Category	 Frequency (%)

BI-RADS® 	

2	 41 (41)

3	 5 (5)

4	 36 (36)

5	 18 (18)

CNB histopathological diagnosis	

Indeterminate lesions	 9 (9)

Benign	 45 (45)

High risk	 6 (6)

Malignant	 40 (40)

Open histopathological diagnosis*	

Fibroadenoma	 25 (25.3)

Fibrocystic diseases	 14 (14.1)

Phyllodes tumour	 4 (4.0)

Lactational Mastitis	 8 (8.1)

Intraductal papilloma	 2 (2.0)

DCIS	 1 (1.0)

Invasive ductal carcinoma	 43 (43.4)

Invasive lobular carcinoma	 2 (2.0)

*One patient with benign breast lesion (mastitis) on CNB did not have 
surgical excision
BI-RADS®: Breast Imaging Reporting and Data System; DCIS: Ductal 
carcinoma in-situ 173
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Table 2. Profile of indeterminate lesions  

CNB 	 BIRADS 	 Open surgical 	 Mean size	 Minimum	 Maximum	 Median 
diagnosis	 grade	 diagnosis	 (SD) in cm*	 (cm)*	 (cm)*	 (cm)*

N	 2	 FCD	 5.35 (3.19)	 2.01	 11.4	 3.9

N	 2	 FCD				  

N	 4	 IDC				  

N	 5	 IDC				  

I	 3	 Chronic mastitis				  

I	 3	 FCD				  

I	 2	 Fibroadenoma				  

I	 2	 IDC				  

I	 4	 IDC				  

Sonographic size. N: normal breast tissue; I: inadequate specimen; CNB: core needle biopsy; IDC: invasive ductal carcinoma; FCD: fibrocystic diseases; SD: 
standard deviation

Table 3. Diagnostic validities of clinical examination and US guided CNB for detection of malignant breast lumps  

	 CE	 US	 CNB*	 CNB**	 TA

Sensitivity	 93.33	 95.8	 84.78	 92.86	 100.0

Specificity	 79.63	 80.39	 96.23	 95.83	 61.11

FPR	 20.4	 17.85	 3.77	 4.17	

FNR	 6.5	 4.65	 15.22	 7.14	 -

PPV	 79.25	 82.14	 95.12	 95.12	 68.18

NPV	 93.48	 95.34	 87.93	 93.88	 100.0

ODA	 85.86	 87.88	 90.90	 94.44	

CE: Clinical examination; US: Ultrasound; CNB: Core needle biopsy; TA: triple assessment; FPR: False positive rate; FNR: False negative Rate; PPV: Positive 
predicted value; NPV: Negative predicted value; US: Ultrasound; ODA: overall diagnostic accuracy.
*indeterminate lesions were assumed to be negative for malignancy
**indeterminate lesions excluded

Table 4. Published series of CNB  

					     Values in percentage

Author	 Year*	 N	 TPR	 TNR	 FPR	 FNR	 PPV	 NPV	 ODA

Present study		  100	 92.86	 95.83	 4.17	 7.14	 95.12	 93.88	 94.44

Zhou et al. (9)	 2014	 955	 92.4/92.8+	 -	 -	 1.4	 -	 -	 -

Nagar et al. (10)	 2012	 162	 100	 90	 -	 -	 93	 -	 -

Brancato et al. (11)	 2012	 1283	 93.8	 88.3	 -	 1.7	 -	 -	 84.5

Lacambra et al. (12)	 2012	 464	 96	 99	 -	 -	 99	 94	 -

Wei et al. (13)	 2011	 1431	 88	 98	 -	 -	 -	 -	 89

Schueller et al. (14)	 2008	 698	 95.8	 -	 -	 1.6	 -	 -	 -

Luechakiettisak et al. (15).	 2008	 92	 92	 100		  7.6	 100	 46	 92

FPR: False positive rate; FNR: False negative rate; PPV: Positive predicted value; NPV: Negative predicted value; TA: Triple assessment; TPR: True positive 
rate; TNR: True negative rate; N: Number of breast lesions 
+ Two different needles were used 16G (92.4%) & 18G (92.8%)174
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Discussion 

These findings suggest that our team met its expectations of high over-
all diagnostic accuracy, specificity, sensitivity and low false-negative 
rates of ultrasound-guided CNB. These findings are comparable with 
other previously published series in the literature as shown in Table 4.

In this study, 9 breast lumps were diagnosed as indeterminate lesions, 
thus giving a non-diagnostic rate of 9.0% and a false negative rate of 
7.14%. Both are within the rate recommended by NHS Breast Cancer 
Screening Programmes (NHSBSP) (16). Some of the suggested rea-
sons that may account for unsatisfactory sampling include the nature 
of the lesion such as a radial scar or complex sclerosing adenosis and 
error in sampling technique (17). In the present study, we noticed that 
all the indeterminate cases were recorded at the initial part of the study, 
suggesting that the accuracy improves as the volume of procedures in-
crease.

The recorded false-positive rates in this study (FPR) of 4.17% was 
higher than the recommended rate by the NHSBSP16. NHSBSP rec-
ommends that the minimum value for FPR is 0.5%. The high value 
of FPR recorded in this study was undesirable. This may have been 
accounted for by initial interpretation errors by the pathologist sug-
gesting the need for independent diagnosis by at least two breast pa-
thologists. This will help to maximise the detection of malignancy and 
achieve a high level of accuracy and consistency in reporting breast 
lesions. 

With the exclusion of the indeterminate lesions, ultrasound-guided 
CNB showed sensitivity and specificity of 92.8% and 95.83% respec-
tively with an overall diagnostic accuracy of 94.44%. The sensitivity, 
specificity and diagnostic accuracy recorded in this study were compa-
rable with findings in similar studies (9-15). The overall success rate 
recorded in this study further underscores the importance of a team 
approach in the evaluation of breast lesions.

The agreement between the histopathological subclassification of breast 
masses into definite histological entities using ultrasound-guided CNB 
specimens and open surgical specimens was analysed using unweight-
ed kappa- coefficient and at a 95% confidence interval. The k- coef-
ficient values were 0.798 (95% confidence interval of 0.69 to 0.90) 
and 0.801 (95% confidence interval of 0.71 to 0.92) with p<0.05 for 
benign and malignant breast lumps respectively. This k value of >0.7 

shows substantial agreement (18) between the two pathological re-
sults and this was significantly greater than zero in this study (0=no 
agreement). Zhou et al. (9) also recorded similar high kappa value. 
Nevertheless, this kappa value is still less than 1(perfect agreement). 
This finding is within the acceptable range recommended by NHSBSP 
(16). Achieving a perfect agreement has been elusive despite advances 
in biopsy devices and techniques. Factors that may limit the accuracy 
of CNB in identifying the specific histology include certain condi-
tions like Fibroepithelial lesions with cellular stroma and phyllodes 
tumours, papillary lesions, mucinous lesions, radial scars and atypical 
proliferative lesions. In this study, two cases of ductal carcinoma in-
situ recorded on ultrasound-guided CNB sample histology were later 
found to be invasive on histopathological examination of the surgical 
specimen. This agrees with other reports in literature (19). Knowledge 
of this is important particularly for women contemplating whether or 
not to undergo surgery for DCIS. Though, in our study, we observed 
that the majority of the women opted for surgical excision of breast 
lumps even when they are benign. Only one patient with chronic mas-
titis diagnosed after CNB accepted to be followed up.

Ultrasound-guided CNB is generally regarded as a safe procedure 
and associated with few insignificant complications. The recorded 
few complications in this study included pain at the site of procedure 
which was relieved by the intake of oral analgesics (paracetamol) and 
breast hematoma. This concurs with findings in the literature (20). All 
the patients that had breast hematoma had malignant breast lumps. 
This is most likely due to increased vascularity associated with malig-
nant conditions. In our standard practice, patients do not routinely 
undergo ultrasound post-biopsy so the results in this study may likely 
underestimate the true incidence of hematoma formation. It is reason-
able, however, to conclude that no clinically significant complication 
occurred. For patients who are on anticoagulants or antiplatelet medi-
cations, FNAC (fine needle aspiration cytology) has been found to 
have reduced risk of bleeding than CNB though, Melotti et al. (21) 

did not record any significant bleeding when they carried out CNB in 
patients on anticoagulants and antiplatelets. 

Finally, ultrasound-guided CNB was found to be acceptable among the 
patients that underwent the procedure even among patients with com-
plication. All the patients in the current study said they would recom-
mend the procedure to relatives and friends that have a similar condi-
tion. They were all willing for a repeat procedure in case of recurrence or 

Table 5. Acceptance and complications rates of CNB  

		  No complications	 Complications	 Total 
Degree of acceptance		  N=73	 N=13	 N=86	 p

Fair		  -	 3 (23.08)	 3 (3.49)	 0.831

Good		  15 (20.55)	 8 (61.54)	 23 (26.74)	

Very good		  2 (2.74)	 2 (15.38)	 4 (4.65)	

Excellent		  56 (76.71)	 -	 56 (65.11)	

		  Benign	 Malignant		

Recommend to friends and relatives	 Yes	 46 (100)	 40 (100)	 86 (100)	 1.000

	 No	 -	 -	 -	

Will accept a repeat procedure	 Yes	 46 (100)	 40 (100)	 86 (100)	

	 No	 -	 -	 -	
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new case of a breast lump. This suggests that CNB is well accepted by the 
patients as reported in the literature (22). This high level of acceptance 
among the patients in this study may be due to absence of major compli-
cations during the procedure, or because the procedure was done at no 
extra cost to the patients care. Probably the response may be different if 
there were additional costs due to the ultrasound investigations. 

There are certain limitations in the present study. First, this study was 
the preliminary experience in a breast clinic run by the multidisci-
plinary team. Technique errors and wrong interpretations experienced 
in the early phase of the work affected the various diagnostic parame-
ters assessed particularly the high false-negative rates and false-positive 
rates compared with previous studies shown in Table 3. Further evalu-
ation is necessary to report the actual sensitivity and specificity after 
the initial learning curve. Secondly, our team relied on a surgeon with 
prior experience on freehand guided breast biopsy which may have 
lowered the effectiveness of the initial procedures. In spite of these 
limitations, our study showed high concordance between CNB and 
open surgical specimens and reduced our waiting time for diagnosis 

In conclusion, we have demonstrated that 16G ultrasound-guided CNB 
can be used as a reliable diagnostic alternative to surgical biopsy even 
in the absence of formal training to facilitate diagnostic evaluations of 
palpable breast lesions. The multidisciplinary breast care team that has 
successfully met its objectives of prompt accurate diagnosis also showed 
the need for further training of the members. We believed that compe-
tence in this procedure requires at minimum 40 samplings and there is a 
need for two pathologists to view the CNB specimens in the initial part 
of this procedure until competence is acquired. Team approach to breast 
diseases diagnosis is possible even in a resource-limited country like Ni-
geria. CNB is a relatively safe procedure, and well tolerated by patients 
with minimal complications with a high acceptance rate. 
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Original Article

Introduction

Breast cancer is the most common malignancy in women, and the incidence increases with age. The majority of breast cancer patients 
(75%) are postmenopausal, and about 7% are diagnosed before the age of 40 in developed countries (1). In Turkey, 45% of patients with 
breast cancer are premenopausal, and 20% are underage of 40 years (2). Most premenopausal women with breast cancer receive cytotoxic 
chemotherapy and there is an increased risk of ovarian failure (3). Gonadal suppression and ovarian failure manifests as early onset of 
menopause, chemotherapy-related amenorrhea and infertility (4, 5).

Since direct measurement of ovarian-reserve is difficult, it is usually determined as the number of non-growing follicles in the ovaries (6, 
7). Antral follicle count, follicle stimulating hormone (FSH), inhibin and antimullerian hormone (AMH) levels are also used to estimate 
ovarian-reserve (7, 8). FSH and inhibin indirectly represent ovarian- reserve, but the changes in their levels during the ovarian cycle make 
the estimation difficult. Although counting antral follicles by ultrasonography is the most effective method, it depends on physician’s 
experience, time consuming and also more expensive than blood tests (9). 

It has been showed that, the Gonadotropin-releasing hormone (GNRH )analogs combined with chemotherapy decrease the rate of ovar-
ian failure in the patients with HR negative breast cancer (10). In the other publications limited number of patients with HR positive 
breast cancer, it’s thought that the combined therapy also decreases the rates of ovarian failure (11). 
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ABSTRACT

Objective: Premenopausal women with breast cancer are at risk of developing ovarian failure after chemotherapy. The aim of this study was to investigate 
the negative effects of systemic chemotherapy on ovarian function in premenoupausal women with breast cancer. 

Materials and Methods: Thirty-one premenopausal women with operable breast cancer aged between 26-48 years were enrolled in this prospective 
cohort study to investigate preliminary results. Additional 69 patients’ data will be included after the completion of all five measurements. The change in 
serum Antimullerian Hormone (AMH) levels, mean ovarian volumes (MOV) and antral follicle counts (AFCs) at 3–month intervals were recorded to evalu-
ate ovarian function. Women who had at least one pretreatment and four post-treatment measurements in one year follow-up period were included in the 
study. Decision of chemotherapy regimen was taken by the Tumor Board. 

Results: Thirty-one patients had all five AMH, MOV and AFCs results. There was a statistically significant negative correlation between 1st - 5th AMH 
levels (p=0.006) and 1st - 5th AFCs during the follow-up period (p<0.0001). However pre- and post-chemotherapy measurements of MOVs did not dem-
onstrate any significant correlation (p=0.799). BMI, parity, lactation, histopathology and molecular subtypes of breast cancer, alcohol intake, smoking and 
type of chemotherapy regimen were not significantly correlated with AMH, AFC and MOV.

Conclusion: Pretreatment AMH levels and AFC were shown to have a significant role in early prediction of ovarian-reserve after chemotherapy.

Keywords: AMH, ovarian reserve, breast cancer, chemotherapy 
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This protective effect of GNRH analogs may occur with indirect or di-
rect impacts. In indirect impact it may lead the ovaries to the situation 
like as in silent and prepubertal term that makes them less sensitive to 
chemotherapeutic agents. In direct impact it may prevent the ovaries 
damaged by chemotherapy through intracellular pathways leading the 
receptors on follicle cells (12). 

Although there is an initial decrease in the level of AMH with the ef-
fect of GNRH followed by an increase, there are hypotheses support-
ing that the sudden decrease in AMH levels is independent of the 
effect of GNRH analogues (13). AMH is the best biomedical marker 
for ovarian function and to be an early and sensitive plasma marker 
after chemotherapy for the evaluation of ovarian- reserve (14). There 
are limited data demonstrating the long term effect of chemotherapy 
on AMH levels in premenopausal breast cancer patients (15). 

Determination of dysfunction of ovaries due to chemotherapy is very 
important for patients with breast cancer who want to maintain fer-
tilization (16). The predictive value of factors that determine ovarian-
reserve before and after chemotherapy, such as AMH, AFC and MOV, 
should be determined. In this way the fertility preservation of patients 
can be predicted. Knowing that the ovarian failure causes problems 
such as osteoporosis in the postmenopausal period by Henry et al. 
(14).   

In this study, we investigated the negative effects of systemic chemo-
therapy on ovarian function in premenopausal women with breast 
cancer. 

Materials and Methods

Between April 2015 and November 2016, 31 premenopausal wom-
en with breast cancer were enrolled in this prospective cohort study 
to investigate preliminary results. Additional 69 patients’ data will 
be included after all five measurements completed in an attempt to 
reach 100 patients as planned at the beginning of the study. Local 
ethic committee approval was obtained and all subjects were recruited 
to the study after giving informed consent. AMH levels, antral fol-
licle counts and ovarian volumes were recorded before chemotherapy. 
Serum AMH levels, mean ovarian volumes and antral follicle counts 
at 3 months intervals were measured. Demographic information and 
clinical data (surgical methods, tumor histopathology and molecular 
subtypes, hormone receptor status including estrogen, progesterone 
and human epidermal growth factor receptor-2 (HER2) and chemo-
therapy regimens) were collected from the database.

Patients with a history of other malignancy and prior chemotherapy 
or pelvic radiation, bilateral oophorectomy and hysterectomy were ex-
cluded. 

Chemotherapy regimens were described as adriamycin and cyclo-
phosphamide (AC), docetaxel-cyclophosphamide (TC), of anthra-
cycline-cyclophosphamide and taxanes (AC+T) given sequentially, 
5-fluorouracil-epirubicin- cyclophosphamide (FEC), FEC and taxanes 
(FEC+T). 

There are 23 patients with Luminal type breast cancer, which are hor-
mone receptor-positive included in the study. The patients with hor-
mone receptor-positive breast cancer had adjuvant hormone therapy 
with selective oestrogen receptor modulators (SERMs) with/with-
out ovarian suppression (e.g., tamoxifen ± LHRH-analogues). The 
patients who did not have chemotherapy induced amenorrhea were 

given GNRH analogues. AMH levels were measured using enzyme-
linked immunosorbent assay (ELISA). AMH assays were performed 
by USCN Life Science, Inc (Buckingham, UK). 

Transvaginal ultrasonography (EV9-4 probe, Siemens Acuson S2000, 
Erlangen, Germany) was performed to determine ovarian volume and 
AFC by an expert obstetrician in assisted reproductive techniques 
(ART) and the images were evaluated with a radiologist experienced in 
women’s imaging. Mean ovarian volume (MOV) was calculated with 
the use of this formula (A x B x C x 0.52). AFC was determined as 
the number of follicles 2-10 mm in average diameter for both ovaries. 
AFC recorded as sum of antral follicles counted from both ovaries. 
Transvaginal sonograpy was preferred as a standard method. But for 
one patient transabdominal sonography was used due to her prefer-
ence.

Statistical analysis
Variables are given as mean + standard deviations. Median and mini-
mum-maximum were calculated unless otherwise specified. The distri-
bution of variables was analysed with Kolmogorov-Smirnov Test and 
the quantitative analysis of variables was done with chi-square test.

Pearson test was used to calculate the correlation between AMH, 
MOV and AFCs. A p value less than 0.5 was considered to indicate a 
significant difference. For all statistical analyses, IBM Statistical Pack-
age for the Social Sciences software, version 20.0 (IBM SPSS corp.; 
Armonk, NY, USA) was used.

Table 1. Histopathological characteristics of patients  

Characteristics	 Number of patients

Histopathology	

Invasive ductal ca	 25

Others	 6

Molecular subtypes	

Luminal A	 3

Luminal B	 20

TNBC	 5

HER-2 positive 	 3

Stage	

I	 6

II	 21

III	 4

Grade	

I-II	 11

III	 20

SLNB	 26

ALNB	 14

Unifocal	 22

Multifocal-multiscentric	 9

HER2: Human epidermal growth factor receptor-2; SLNB: Sentinel lymph 
node biopsy; ALNB: Axillary lymph node biopsy178
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Results

Thirty-one patients with median age of 38 years (range: 26-48) were 
included in the study. Histopathologic characteristics of the study 
population are shown in Table 1.

BMI score was 30.8% normal (19-24), 46.2% overweight (24-29) and 
23.1% obese (29-33). 25.8% of the patients were smokers.

Thirty-one patients had all five AMH, MOVs and AFCs results and 
the results were recorded prospectively. Initial serum AMH levels, 
AFCs and MOVs were compared with 2nd, 3rd,4th and 5th values. All 
measures of ovarian reserve showed acute impairment after chemo-
therapy. AMH levels decreased sharply and rapidly. 

There was a statistically significant correlation between 1st- 5th AMH 
levels (p=0.006). Conversely, there was no association between 1st- 2nd 
(p=0.976), 1st- 3rd (p=0.076) and 1st - 4rd results (p=0.065). The recov-
ery of AMH levels showed renewal of follicle growth after therapy 
(Figure 1).

AFCs showed a statistically significant correlation between the 1st- 5th 
measurements during the follow-up period (p<0.0001) (Figure 1).

There was a minimal negative correlation between MOV measurements 
between the 1st - 5th measurements and this could represent reversal of 
ovarian volumes to the initial values (r=-0.49, p=0.799) (Figure 2).

Prechemotherapy AMH, MOV and AFCs showed a statistically signif-
icant negative correlation with age (the values were measured respec-

Figure 2. There is minimal negative correlation between MOV measures between 1st-5th measures between 1st-5th measures and this can 
represent reversal of ovarian volumes to the initial values (r= -0.49, p=0.799)

Table 2. Chemotherapy regimens and number of patients 

Chemotherapy regimen	 Number of patients (n)	 Cycles (n)

Adriamycin and cyclophosphamide (AC)	 13	 4 cycles AC

Docetaxel-cyclophosphamide (TC)	 3	 4 cycles TC

Anthracycline-cyclophosphamide + taxanes (AC+T)  	 11	 4 cycles AC + 4 cycles (AC+T)

5-fluorouracil-epirubicin- cyclophosphamide (FEC)	 1	 6 cycles FEC

5-fluorouracil-epirubicin- cyclophosphamide (FEC) + taxanes	 1	 6 cycles FEC+ 3 cycles taxanes

Figure 1. There is statistically significant correlation between 1st-5th AMH levels (p=0.006), AFCs showed statistically significant correlation 
between 1st-5th measures during follow-up period (p<0.0001)
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tively as r=-0.507, p=0.004; r=-0.429, p=0.016; r=-0.401, p=0.025). 
There was also a significant negative correlation between the 5th AMH 
level and age (r=-0.505, p=0.004) (Figure 3, 4).

Chemotherapy regimens and number of patients were described in 
Table 2. There was no significant difference (p>0.05) between the ef-
fects of adriamycin-cyclophosphamide, docetaxel-cyclophosphamide 
and adriamycin-cyclophosphamide-taxane on AFC, MOV and AMH 
values.

BMI, parity, lactation, histopathology and moleculary subtypes of 
breast cancer, alcohol intake and smoking were not found to be signifi-
cantly correlated with AMH, AFC and MOV.

Discussion and Conclusion

Cancer treatments have adverse effects on female reproductive func-
tion due to damage to the ovarian follicles and increase the risk of 
infertility (17). Future fertility and treatment management are impor-
tant factors for young women and better methods are needed to pre-
dict long term ovarian reserve in individual patients (18, 19). 

Many prospective studies in breast cancer patients have mentioned the 
importance of predicting chemotherapy-induced amenorrhea. Some 
studies have shown that pretreatment AMH levels predict ovarian-
reserve after treatment (16, 20, 21), but other studies did not (22). 

Anderson and Cameron (23) showed that AMH levels before adjuvant 
chemotherapy predicts long term ovarian reserve. Ruddy et al. (24) 
concluded that AMH, E2 and FSH are promising methods to deter-
mine amenorrhea and ovarian reserve. Our results are in concordance 
with these studies and a statistically significant correlation between pre 
and post chemotherapy AMH levels was found. 

Our data showed a significant association between AFC results. Pre-
treatment AFC was strongly negatively correlated with the 5th measure-
ments. Similar to our work, in a recently published trial by Wenners et 
al. (25), AMH, OFC and MOV values were recorded at baseline and 
at 6-month intervals with a total of 51 patients. AMH and OFC values 
at the end of the 1st year were significantly different from baseline, but 
there was no significant difference in MOV values.

Age-related AMH, AFC and MOV values were found to be higher in 
younger patients in our study, in accordance with the literature. There-
fore, preservation against dysfunction for continuation of fertility may 
not be necessary in patients with higher AMH and AFC values below a 
certain age. Patients with a post-chemotherapy high percentage of reserve 
(AMH, OFC) and with younger age may not need fertility preservation. 
In our study, it was determined that the over-reserve was preserved in 
patients with younger age and who had high pre-chemotherapy AMH 
and AFC values, but the number of patients and the follow-up period 
were limited and insufficient to determine threshold values.

Figure 3. 1st AMH and AFCs showed statistically significant negative negative correlation with the age (The values were measured respectively, 
r=-0.507, p=0.004; r=-0.401, p=0.025). Also there is significant negative correlation between 5th AMH level and age (r=-0.505, p=0.004)

Figure 4. 1st MOV showed statistically significant negative correlation with the age (r=-0.429, p=0.016). Also there is a significant negative 
correlation between 5th MOV level and age
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It could not be determined which chemotherapy regimen more ad-
versely affected ovarian-reserve for discontinuation of fertility. Al-
though there is no data in the literature, it was not possible to derive 
this result from our study due to the heterogenity of the chemotherapy 
regimens.

AMH, AFC and MOV values were followed in pre- and post che-
motherapy periods for 6 month or 1 year intervals in the litera-
ture. In our study 31 patients were followed up with intervals of 
3 months and the values acquired at the end of the first year were 
significantly similar with the literature. One of the consequences of 
this study is the importance of determining initial pre-chemother-
apy and end of 1st post-chemotherapy year AFC and AMH values 
for the possibility of predicting over-reserve, as in the literature by 
Wenners et al. (25). 

Our study has several strengths, including that recall rates were mini-
mized by the prospective design. 

In conclusion, pretreatment AMH levels and AFC were shown to have 
a significant role in the early prediction of ovarian reserve after che-
motherapy. The present analyses have several limitations, such as the 
number of patients included, and further studies with longer follow-
up and a larger study population are needed in order to determine 
regimen-based results of chemotherapy on AMH levels and antral fol-
licle counts.
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Original Article

Introduction

Cancer is one of major cause of morbidity and mortality worldwide (1). According to the reports of The International Agency for Research 
on Cancer (IARC), 12.7 million people were estimated to receive a new cancer diagnosis globally in 2008, but this number increased to 
18.1 million people in 2018 (2, 3). Fifty seven percent of the new cancer cases and 65% of people who lost their lives because of cancer 
are in the developing countries, such as Turkey. This indicates that cancer is an important public health problem in developing countries 
too (4).

Breast cancer (11.9%) is the second most common cancer following the lung cancer (13%) worldwide (1). Breast cancer is by far the 
most frequently diagnosed cancer and cause of cancer death among women. According to latest estimates of IARC (2018), breast cancer 
constitutes 24.2% of all female cancers (about one fourth of all new cancer cases in females worldwide are breast cancer) and is the leading 
cause of cancer death in females (15%). Breast cancer incidence is higher than other cancer incidences in both developed and developing 
countries (3).

In Turkey, the incidence of breast cancer (age-standardised rate, ASR) was 31.9/100.000 in 2002, and it has increased to 43.8/100.000 
(ASR) in 2015. Currently, breast cancer is the most common cancer among women in Turkey (24.7%) (5). While it is in the first place 
among female cancers in age groups “25-49 years”, “50-69 years” and “≥70”, in age group “15-24 years” it is placed in 6th place (respec-
tively 34.1%, 25.5%, 15.2% and 4.5%) (6).
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ABSTRACT

Objective: Breast cancer (BC) is an important disease for women. BC influences both patient’s and relatives’ lives. Especially, husbands/boyfriends/
lovers are the ones that are affected mostly. In this study, it was aimed to introduce knowledge and attitudes of men toward BC and their sources of in-
formation about BC.

Materials and Methods: This descriptive study was conducted with men applied to a University Hospital in Istanbul (Turkey-2018). The ethics per-
mission was obtained from The Clinical Research Ethics Committee. Data regarding socio-demographic characteristics with the knowledge and attitudes 
towards BC were collected with a questionnaire specific to the research. Statistical significance level was accepted as p<0.05.

Results: In the study, 240 men (mean age: 36.2±10.6 years,min: 18.0, max: 63.0) were interviewed. Fifty four percent of men declared that they would 
not marry someone with BC and/or someone who had mastectomy. Thirty four percent of participants thought that a woman with BC should conceal the 
disease. The mean BC knowledge score was 234.1±128.0 (median: 227.5, min: 0, max: 571.0) among the total which was 600.

Conclusion: A significant proportion of men did not have sufficient and accurate knowledge about BC. If the BC knowledge scores increase, there was 
an association with more positive attitudes. Negative attitudes of men related with BC of a woman may be an indicator of stigmatization. If it is aimed 
to increase support of men for women dealing with BC, it is recommended that BC awareness activities should be prepared to include men in order to 
increase their knowledge and to change their attitudes into a more positive way.

Keywords: Sexual partner, sexuality, fertility, education
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In addition to the early diagnosis of breast cancer, early access to treat-
ment and early start-up of treatment are crucial. However, the aim of 
the treatments should be achievement of complete physical, mental 
and social well-being and not merely absence of disease or infirmity 
(7). Thanks to the advances in today’s medicine, physical well-being in 
breast cancer is firstly tried to be provided with medicines, surgeries, 
and mental well-being is provided with psychiatric support when it is 
necessary. Social well-being, which is another component of full well-
being, is influenced by many cultural and economic factors belonging 
to the individual, family and society (8).

In social and daily life, “female body and sexuality” are constructed 
and reproduced by cultural and social elements. The factors such as 
beauty, glamour and temptation imposed on the female body cause 
the woman to be seen as a sexual object. When the woman, who is 
seen as a sexual object, loses her breast due to mastectomy she has, she 
perceives this as a loss of femininity, fertility, attractiveness and sexual-
ity. This damage in the body image of the woman can cause various 
psychosocial problems. The problem here is that, because of the sexist 
attitude towards women, the woman herself and her body are seen as 
the source of seduction, temptation and shame (9, 10).

The value, respectability or acceptability among her peers or in her 
society of a woman is measured with the degree of sexual attraction of 
her body in modern societies. Because the capitalist consumer market 
and the culture it creates have standardized the female body. The bod-
ies that are out of the norm are described as inferior, disgusting and 
unkempt. Such bodies are considered as a category that should not be 
present in interpersonal areas (on the street, in the workplace, in peer 
groups, near spouses or lovers, on special occasions) (9). It is known 
that these thoughts are established in the society and that after the 
diagnosis of cancer, the patient herself, her family and spouses’ experi-
ences difficulties and these difficulties may result in divorces (11-13). 
This situation arouses curiosity about attitudes of men towards breast 
cancer which is the most common female cancer in Turkey.

Despite extensive research on breast cancer, authors have had diffi-
culty in accessing researches in the English literature in which attitudes 
and knowledge of men towards breast cancer are assessed. Also, in the 

Key Points

•	 Breast cancer is the most incident cancer among women. Not only  
effects women, but also people around them. Despite the establish-
ment of effect of men on the health of women, men seem to have a 
small share of the effort made in breast cancer researches.

•	 Men have a great and important place in women's lives and are 
dominant on women’s life choices. On account of that, the knowl-
edge and the attitude of men towards breast cancer should be as-
sessed carefully. 

•	 It has been shown that breast health occupies a large and important 
area in the decision making of men about woman.

•	 The breast cancer knowledge score the knowledge score and posi-
tive attitudes were directly proportional. This shows that efforts to 
increase knowledge level of the men would effects women health in 
a positive manner.

•	 In this descriptive study, authors tried to establish some main 
points which thought to be related with attitudes of men towards 
breast cancer. Since the reasons of the attitudes and opinions were 
not areas of interest of this study, designing and conducting qualita-
tive studies to reveal the background of this area are strongly recom-
mended.

Table 1. Socio-demographic characteristics of 
participants 

Socio-demographic characteristics	 n	 %

Age Groups (Year)

≤29	 73	 30.4

30-39	 94	 39.2

40-49	 41	 17.1

≥50	 32	 13.3

Marital Status

Married	 159	 66.3

Divorced/ Separated/ Widowed/Living together	 18	 7.5

Never married	 63	 26.3

Education

Illiterate/Literate/Primary School	 38	 15.8

Middle School	 33	 13.8

High School	 92	 38.3

University and higher degree(s)	 77	 32.1

Income ($)*

According to Monthly Income		

≤1603 (267.6)	 27	 11.3

1604-3206 (267.7-535.2)	 107	 44.6

3207-4809 (535.4-802.8)	 45	 18.8

≥4810 (803)	 61	 25.4

According to Hunger Threshold 		

≤1857 (310)	 43	 17.9

≥1858 (310.2)	 197	 82.1

According to Poverty Threshold		

≤6424 (1072.4)	 213	 88.8

≥6425 (1072.6)	 27	 11.3

Having Children** (n=177)

Yes	 143	 80.8

No 	 34	 19.2

Having a Relative with Breast Cancer	

Yes	 18	 7.5

No	 222	 92.5

Kinship to the Individual with Cancer		

Mother	 6	 33.3

Sister	 4	 22.2

Wife	 8	 44.4

Total	 240	 100.0

The Central Bank of Turkey, 2018 September 28. Available from: URL: 
http://www.tcmb.gov.tr/kurlar/201809/28092018.xml 
* It was changed from Turkish Liras to USD with indicative exchanges 
rates announced by the Central 
**Participants who had never experienced marriage were not included
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Turkish literature, researchers could not source any research about this 
subject. It is aimed in this article to shed light on subjects of knowledge 
and attitudes of men towards breast cancer and their sources of infor-
mation about breast cancer.

Materials and Methods 

This is a descriptive study. It was conducted in Marmara University 
Hospital in Istanbul, Turkey in September-October 2018. The eth-
ics permission was obtained from Marmara University School of 
Medicine Clinical Research Ethics Committee (September 02, 2018, 
protocol no: 09.2018.611), all participants were informed and their 
consents were obtained.

For the study, a special questionnaire was developed by the researchers: 
A preliminary test was conducted and then the necessary questions 
were revised. The questionnaire consisted of 48 questions in total. The 
first part was 8 questions about the socio-demographic characteristics 
of the participants and the next 32 questions were specific questions 
to assess the knowledge about breast cancer. In these questions, the 
correct and incorrect answers were scored and a “total breast cancer 

knowledge score” was calculated (max: 600, min: 0). There were also 
7 questions about attitude of participants toward breast cancer and 1 
more question was sources of breast cancer information of participants.

Due to the challenges of being in a hospital environment, the volun-
teer participants were interviewed face to face and their answers were 
recorded. 

Statistical analysis
Data from the study were analyzed in Statistical Package for the So-
cial Sciences (SPSS 11.0, IBM Corp.; Armonk, NY, USA) programme. 
Normality test, Student’s T-test, Chi-Square test, correlation tests were 
performed and p<0.05 was accepted for the statistical significance level.

Results

In this study, 240 volunteer males were interviewed. The mean age of 
the participants was 36.2±10.6 years (median: 36.0, min: 18.0 max: 
63.0). 70.4% of the participants were graduated from high school and 
above. The average monthly income was 3947.1±3132.2 Turkish Liras 
(median: 3000.0, min: 800, max: 30.000). Socio-demographic char-
acteristics of the participants are presented in Table 1.

Table 2. Breast cancer knowledge score distribution of men according to some basic characteristics 

Socio-demographic 			  Knowledge Score of Breast Cancer	

characteristics	 n	 Mean	 SD	 Median	 Min.	 Max.	 p

Age  Groups(Year)

≤29	 73	 239.3	 151.5	 210.0	 0	 570.0	 0.574

30-39	 94	 221.4	 109.4	 220.0	 0	 460.0	

40-49	 41	 236.9	 138.2	 230.0	 30.0	 535.0	

≥50	 32	 255.9	 106.6	 275.0	 40.0	 520.0	

Education							     

Illiterate/Literate/Primary School	 38	 200.4	 124.3	 200.0	 20.0	 500.0	 0.002

Middle School	 33	 189.7	 107.9	 190.0	 0.0	 470.0	

High School	 92	 226.3	 131.9	 215.0	 0.0	 570.0	

University and higher degree(s)	 77	 279.0	 121.4	 295.0	 30.0	 535.0	

Monthly Income ($)

(According to Poverty Threshold)

≤1072.4	 213	 227.3	 126.9	 220.0	 0.0	 570.0	 0.020

≥1072.6	 27	 287.9	 125.8	 270.0	 60.0	 525.0	

Marital Status

Married	 159	 225.5	 117.3	 220.0	 0.0	 535.0	 0.381

Divorced/ Separated/ Widowed/Living together	 18	 224.2	 125.2	 230.0	 60.0	 520.0	

Never married	 63	 258.7	 151.6	 250.0	 10.0	 570.0	

Having Children (n:177)

Yes	 143	 237.5	 115.4	 240.0	 0.0	 535.0	 0.004

No	 34	 174.1	 115.2	 170.0	 0.0	 460.0	

Having a Relative with Breast Cancer

Yes	 18	 202.2	 151.3	 155.0	 40.0	 505.0	 0.273

No	 222	 236.7	 125.9	 230.0	 0.0	 570.0 185
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Breast cancer knowledge scores
The knowledge score of males was assessed with a questionnaire de-
veloped by researchers. According to this form, the mean score was 
234.1±128.0 (median: 227.5, min: 0, max: 571.0). The distribution 
of knowledge scores according to socio-demographic characteristics of 
men is shown in Table 2.

Attitude assessment
Results of the participants’ attitudes towards breast cancer are given 
in Table 3.

Eighty one percent of men who thought that breast cancer would af-
fect fertility of woman and 94.0% of men who thought that breast 
cancer would not affect fertility said that they would support their 
wives if their wives had breast cancer (p:0.016) (Table 4).

Eighty four percent of the men who have children said that they would 
support their wives if they had mastectomy. On the other hand, 67.6% 
of men who do not have children said that they would support their 
wives if they had a mastectomy (p:0.03) (Table 5).

In addition to the results presented in the tables, some of the impor-
tant findings are given in the following paragraphs.

While 5% of participants who had not any spouse or first degree rela-
tive with breast cancer said that “A woman should conceal that she has 
breast cancer”, none of the participants with a spouse or first degree 
relative with breast cancer agreed with this idea (p>0.05).

While only 40.6% of men who were 50 years and older stated that they 
could marry someone with breast cancer, nearly half of (47.9%) ≤29 age 
group stated that they could marry someone with breast cancer (p>0.05).

Fifty one percent of university graduates and 39.4% of middle school gradu-
ates stated that they could marry someone with breast cancer (p: 0.068).

While 50.8% of men who never married said that they could marry 
someone with breast cancer, only 33.3% of men with marriage experi-
ence said they could marry someone with breast cancer (p>0.05).

While 63% of those whose income status is above the “poverty thresh-
old” stated that they could marry a person with breast cancer, this ratio 
was 43.7% of those below the poverty threshold (p>0.05).

Only 55.6% of males with any breast cancer cases in their family and 
45% of those without breast cancer cases in their family said that they 
could marry someone with breast cancer (p:0.02).

While 52.1% of participants under 29 years of age declared that they 
could marry someone who had a mastectomy, this ratio was 40.6% in 
the ≥50 age group (p:0.019).

Eighty five percent of participants who thought that sexual life of a 
woman with breast cancer would be impaired and 92,0% of those who 
thought it would not be impaired stated that they would support their 
wives (p:0.014).

Breast cancer knowledge scores of participants who stated that they 
would support their wives were significantly higher than those who 
would not support their wives [respectively 254.1±124.9 (median: 
250.0, min: 0, max: 570.0) and 136.8±95.1 (median: 110.0, min: 
10.0, max: 360.0)] (p: 0.0001), if their wives were diagnosed with 
breast cancer.

Similar to previous results, breast cancer knowledge scores of partici-
pants who stated that they would support their wives were significantly 
higher than those who would not support their wives [respectively 
263.4±116.3 (median: 280.0, min: 0, max: 520.0) and 215.5±131.9 
(median: 200.0, min: 0, max: 570.0)] (p: 0.004), if their wives had a 
mastectomy.

Table 3. The declared attitudes of men about 
breast cancer 

Attitude Questions	 n	 %

Would you marry someone with breast cancer?

No. I would not	 46	 19.2

I do not know	 84	 35.0

Yes. I would	 110	 45.8

Would you marry someone who had a mastectomy?

No	 49	 20.4

I do not know	 81	 33.8

Yes	 110	 45.8

What would you do if your wife was diagnosed with breast 
cancer?

I would consider divorce.	 8	 3.3

It's none of my business. I'm going back to where  
I left off.	 1	 0.4

I don't know what to say right now.	 28	 11.7

I would support her and fight together to  
cure the disease.	 199	 82.9

What would you do if your wife had a mastectomy?

I would consider divorce.	 7	 2.9

It's none of my business. I would go back to  
where I left off.	 4	 1.7

I don't know what to say right now.	 27	 11.3

I would try to give her support and comfort.	 198	 82.5

If your wife had a mastectomy and she wanted breast 
reconstruction surgery, what would be your attitude?	

I would oppose	 14	 5.8

It would not matter 	 66	 27.5

I don't know what to say right now.	 63	 26.3

I would encourage her	 93	 38.8

If your wife/spouse/mother had breast cancer, would you 
conceal it from other people?		

Yes	 14	 5.8

I do not know	 75	 31.3

No	 151	 62.9

Should a woman with breast cancer conceal her disease?

Yes	 11	 4.6

I do not know	 71	 29.6

No	 158	 65.8

Total	 240	 100.0186
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Information source of participants

The participants’ sources of information were questioned and results 

were presented in Table 6.

The mean breast cancer knowledge score of participants whose source 
of information was newspaper/magazine (mean: 273.7±119.4) was 
higher than those whose source of information was not newspaper/
magazine (mean: 212.4±127.7) (p: 0.006).

Table 4. The distribution of the situation of supportiveness of men, when their wives had breast cancer 

	 What would a man do if their wives  
	 were diagnosed with breast cancer?

	 Would Support	 Would Not Support	 Total		

Socio-demographic Characteristics	 n	 %	 n	 %	 n	 %	 p

Age Groups (Year)	

≤29	 58	 79.5	 15	 20.5	 73	 100.0	 0.820

30-39	 79	 84.0	 15	 16.0	 94	 100.0	

40-49	 35	 85.4	 6	 14.6	 41	 100.0	

≥50	 27	 84.4	 5	 15.6	 32	 100.0	

Education	

Illiterate/Literate/Primary School	 31	 81.6	 7	 18.4	 38	 100.0	 0.399

Middle School	 25	 75.8	 8	 24.2	 33	 100.0	

High School	 75	 81.5	 17	 18.5	 92	 100.0	

University and higher degree(s)	 68	 88.3	 9	 11.7	 77	 100.0	

Monthly Income ($)(According to Poverty Threshold)	

≤1072.4	 175	 82.2	 38	 17.8	 213	 100.0	 0.284

≥1072.6	 24	 88.9	 3	 11.1	 27	 100.0	

Marital Status	

Married	 130	 81.8	 29	 18.2	 159	 100.0	 0.779

Divorced/ Separated/ Widowed/Living together	 15	 83.3	 3	 16.7	 18	 100.0	

Never married	 54	 85.7	 9	 14.3	 63	 100.0	

Having Children	

Yes	 121	 84.6	 22	 15.4	 143	 100.0	 0.053

No	 24	 70.6	 10	 29.4	 34	 100.0	

Having a Relative with Breast Cancer	

Yes	 14	 77.8	 4	 22.2	 18	 100.0	 0.370

No	 185	 83.3	 37	 16.7	 222	 100.0	

Breast Cancer Disturbs a Woman's Sexual Life	

No	 80	 90.9	 8	 9.1	 88	 100.0	 0.014

I do not know	 79	 75.2	 26	 24.8	 105	 100.0	

Yes	 40	 85.1	 7	 14.9	 47	 100.0	

Breast Cancer Affects Woman's Fertility	

No	 63	 94.0	 4	 6.0	 67	 100.0	 0.016

I do not know	 107	 78.1	 30	 21.9	 137	 100.0	

Yes	 29	 80.6	 7	 19.4	 36	 100.0	

Breast Cancer Knowledge Score	

≤200	 72	 69.2	 32	 30.8	 104	 100.0	 0.0001

201-400	 106	 92.2	 9	 7.8	 115	 100.0	

≥401	 21	 100.0	 0	 0.0	 21	 100.0	

Total	 199	 82.9	 4	 17.1	 240	 100.0	 187
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Table 5. The distribution of the situation of supportiveness of men, when their wives had a mastectomy 

	 What would a man do if their   
	 wives had mastectomy?

	 Would Support	 Would Not Support	 Total		

Socio-demographic Characteristics	 n	 %	 n	 %	 n	 %	 p

Age Groups (Year)	

≤29	 58	 79.5	 15	 20.5	 73	 100.0	 0.827

30-39	 79	 84.0	 15	 16.0	 94	 100.0	

40-49	 35	 85.4	 6	 14.6	 41	 100.0	

≥50	 26	 81.2	 6	 18.8	 32	 100.0	

Education	

Illiterate/Literate/Primary School	 30	 78.9	 8	 21.1	 38	 100.0	 0.753

Middle School	 26	 78.8	 7	 21.2	 33	 100.0	

High School	 76	 82.6	 16	 17.4	 92	 100.0	

University and higher degree(s)	 66	 85.7	 11	 14.3	 77	 100.0	

Monthly Income ($)(According to Poverty Threshold)	

≤1072.4	 174	 81.7	 39	 18.3	 213	 100.0	 *

≥1072.6	 24	 88.9	 3	 11.1	 27	 100.0	

Marital Status	

Married	 128	 80.5	 31	 19.5	 159	 100.0	 0.483

Divorced/ Separated/ Widowed/Living together	 15	 83.3	 3	 16.7	 18	 100.0	

Never married	 55	 87.3	 8	 12.7	 63	 100.0	

Having Children (n:177)	

Yes	 120	 83.9	 23	 16.1	 143	 100.0	 0.03

No	 23	 67.6	 11	 32.4	 34	 100.0	

Having a Relative with Breast Cancer	

Yes	 14	 77.8	 4	 22.2	 18	 100.0	 *

No	 184	 82.9	 38	 17.1	 222	 100.0	

Breast Cancer Disturbs a Woman's Sexual Life	

No	 80	 90.9	 8	 9.1	 88	 100.0	 0.004

I do not know	 77	 73.3	 28	 26.7	 105	 100.0	

Yes	 41	 87.2	 6	 12.8	 47	 100.0	

Breast Cancer Affects Woman's Fertility	

No	 63	 94.0	 4	 6.0	 67	 100.0	 0.006

I do not know	 106	 77.4	 31	 22.6	 137	 100.0	

Yes	 29	 80.6	 7	 19.4	 36	 100.0	

Breast Cancer Knowledge Score	

≤200	 71	 68.3	 33	 31.7	 104	 100.0	 0.0001**

201-400	 106	 92.2	 9	 7.8	 115	 100.0	

≥401	 21	 100.0	 0	 0.0	 21	 100.0	

Total	 198	 82.5	 42	 17.5	 240	 100.0	

*Chi-Square testing cannot be performed because of Cochrane rules

**Student-T Test was performed
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The mean breast cancer knowledge score of men who stated that they 
had gathered their information from brochures (mean: 276.0±108.5) 
was higher than who had not read brochures (mean: 221.9±130.9) (p: 
0.006).

The mean knowledge score of participants who said they had been 
informed by a doctor (mean: 254.9±134.6) was higher than who had 
not been informed by a doctor (p: 0.047).

Discussion and Conclusion

Breast cancer is ranked first among female cancers and is one of the 
most important diseases for women in Turkey as well as in the world. 
While breast cancer is in the first place among female cancers in age 
groups “25-49 years”, “50-69 years” and “≥70”, in the age group “15-
24 years” it is placed in 6th place (respectively 34.1%, 25.5%, 15.2% 
and 4.5%) (6). When women are diagnosed with this disease, they 
are mostly in the reproductive age, where they may be married and/
or engaged and/or have a boyfriend. Not only the organ in which the 
disease is seen is perceived as a mere body part, but also is perceived 
by both men and women as a special organ for female sexuality in 
many different cultures and societies (14). This approach affects both 
attendance of women’s screening for early diagnosis and causes psy-
chosocial problems after treatment (12). The target group of studies 
related with breast cancer is mostly women, since breast cancer is 
mostly seen in women. Few studies which evaluate the knowledge, 
attitudes and behaviors of men with women in their lives during breast 
cancer diagnosis and treatment have been reached. In order to shed 
light on the subject scientifically, this study was planned and data was 
collected successfully. This study, when conducted with men who have 
applied to a university hospital and who have voluntarily participated 
in the study, is one of the pioneering studies in this field of research. 
Although, breast cancer is the most important disease for females, 
authors have had difficulty in accessing studies for comparison that 
evaluate knowledge and attitudes of men towards breast cancer in Eng-
lish literature. Unfortunately, no other published article in the Turkish 
literature could be reached.

In our study, 54.2% of men declared that they would not marry some-
one that had breast cancer and/or someone whose breast(s) had been 
removed. In our study, questions regarding the reasons for this situa-
tion were not asked. The authors thought that this is an important area 
of interest and strongly recommended that qualitative studies should 
be conducted to find the reason: men do not want to marry as to 

whether she is not healthy or whether she is not considered attractive 
anymore.

Thirty four percent of our participants thought that a woman with 
breast cancer should conceal her disease. Although, details about the 
reason(s) for this opinion could not be obtained, it may be related with 
the perception of the breast mainly as a sexual organ. Because of this, 
it is seen as an inappropriate subject to talk about by society. Since it 
is accepted as a sexual organ, people, both men and women, in Turkey 
prefer to use the word “chest” instead of “breast”. Also, the reason might 
be related with the fear of cancer and its consequences, such as death.

In our study, if wives of the participants were diagnosed with breast 
cancer, 82.9% of men stated that they would support their wives, 
11.7% were undecided and only 3.3% declared that they would think 
of divorce. In a study conducted in Saudi Arabia, 90.6% of men stated 
that they would never leave their wives if they were diagnosed with 
breast cancer, while 9.4% said they would leave. However, despite this 
finding, researchers from Saudi Arabia emphasized that this may not 
be the case when it comes to reality (15). Similarly, we believe that if 
a study was conducted in a specific population who had breast cancer 
cases it may reflect a more realistic situation. Fear of being abandoned 
by husbands or partners of women may affect negatively the behaviors 
of women to attend breast cancer screening programmes.

An interesting finding in our study is that the knowledge of breast 
cancer in men of different age groups was similar. However, it was 
found that the knowledge of breast cancer was significantly higher in 
males with children than those without any children. In our study, 
the knowledge of men about breast cancer was positively affected by 
being educated at high school and above, having higher income from 
poverty threshold and having children, but the age, marital status and 
having any relatives with breast cancer did not affect their breast cancer 
knowledge scores.

In our study, the breast cancer knowledge of men who had any rela-
tive with breast cancer did not show any difference compared to those 
without any relative with breast cancer. The reason(s) behind this has 
aroused curiosity. Do men not try to obtain information about disease 
of their relatives or do they avoid communication with the person who 
has breast cancer because the breast is perceived as a sexual organ? 

While 85.1% of the men who thought that the sexual life of a woman 
with breast cancer would be deteriorated declared that they would sup-
port their wives if women are diagnosed with breast cancer, 91% of 
the men who did not think this way declared they would support their 
wives. Eighty one percent of the participants who believed that breast 
cancer would affect a woman’s fertility said that they would support 
their wives in case of a breast cancer diagnosis, this ratio was 94.0% in 
men who did not believe breast cancer would affect a woman’s fertility. 

In our study group it was found there was a directly proportional rela-
tionship between education level and breast cancer knowledge scores 
of the participants. Similar relationship was also found between breast 
cancer knowledge scores and positive attitudes in the breast cancer di-
agnosis and mastectomy situations. However, there was not any sig-
nificant relationship between education level and positive attitudes of 
men.  It is unknown as to why positive attitudes were observed with 
extreme high scores such as ≥401 points and  scores which were com-
pletely independent of the education level. This important result may 
shed light on the necessity and the importance of the breast cancer 
awareness activities specifically designed for the men.

Table 6. Information sources of men related to 
breast cancer 

Information source*	 n	 %

TV	 127	 52.9

Physicians	 92	 38.3

Newspapers and magazines	 85	 35.4

Friends. relatives and neighbours	 67	 27.9

Advertisement	 54	 22.5

Brochure	 54	 22.5

Nurses	 37	 15.4

*More than one answer was acceptable
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It has been thought that the health of the breast, which generally is 
considered as a sexual organ of women, is seen an important criterion 
for marriage by our participants. In addition to this, it is thought that 
sexuality and fertility are important criteria for man in marriage. In 
case of a negative health status stemming from women in these sub-
jects, lack of support of the men may affect both women’s health and 
the couples’ marriage in a negative way.

Until International Conference on Population and Develop-
ment-1994, men had not been considered as a target group for re-
productive health issues and no awareness activities for men were 
conducted. In this conference, it was accepted that one of the biggest 
reasons of the lack of expected effects of different interventions at na-
tional and / or international level in order to increase the reproductive 
health status in a society would be the exclusion of men in this field, 
and after 1994, reproductive health services have been given in a holis-
tic approach which included both sexes from birth to death (16, 17). 
As a disease, breast cancer mostly occurs in the female body, however, 
it is a chronic disease which affects life of patients and their families 
in terms of physical and psychiatric well-being. Therefore, it is recom-
mended to carry out similar holistic approaches in breast cancer activi-
ties to enhance knowledge and attitude of men and women positively.

The men who participated in our study stated that they obtained their 
knowledge about breast cancer most often from TV programmes, phy-
sicians and newspapers/magazines respectively. Similar to our findings, 
it was reported that males used TV/radio, newspapers/magazines and 
doctors/nurses as their source of information respectively (18). In a 
study, men’s major sources of information were physicians, internet 
and the media (15). Another study parallel to our findings, TV and 
newspapers represented major sources of information for men (19).

It is a limitation that this study could be conducted with only volun-
tary participants who were relatives of patients who applied to hospital 
for any complaint. It is recommended to conduct a research in a larger 
sample group that can be more representative of the Turkish society. 
Due to lack of a specific attitude scale in this area, attitude questions 
were developed by the researchers. It is recommended to researchers 
working in this field, that there is a need to produce a standardized at-
titude scale. In addition, due to the importance and characteristics of 
the subject, it is considered and suggested that it should be evaluated 
together with a gender attitude scale.

In conclusion, when the attitudes of men towards women with breast 
cancer are questioned, more than half of the participants declared that 
they would not marry a woman with breast cancer and/or who had 
mastectomy, while the majority of men stated that if their wife was 
diagnosed with breast cancer they would support her, and only 3% of 
the men reported that they would get divorced from their wives. How-
ever, with a hypothetical questioning, the possibility of responding in 
favour of social expectations should be kept in mind, and it should be 
taken into consideration that their behavior may be very different in 
the case of ‘real life’. One in ten men stated that if his wife’s breast had 
to be removed, he was undecided about whether or not to leave, which 
could in fact be regarded as a sincere and open confession.

In order to change the attitudes of men on these issues in a positive 
way, it is necessary to demolish the stereotypes and transfer the cor-
rect information to all men by media. By developing positive attitudes 
of men, early and effective participation of women in diagnosis and 
treatment processes can be ensured and social isolation of women can 

be prevented. Therefore, it is recommended the organization of breast 
cancer awareness activities which is not only targeted at healthy/dis-
eased women, but also for men.
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Original Article

Introduction

The axillary nodal status is the most important prognostic factor in predicting the clinical outcomes in breast cancer (BC) patients. 
In recent years, sentinel lymph node biopsy (SLNB) has replaced axillary lymph node dissection (ALND) for an accurate staging and 
also to determine the prognosis and necessity of adjuvant therapies in BC patients with clinically negative axillary lymph nodes (1, 2). 
SLNB is a minimally invasive technique and safe, as well as lower morbidity compared with axillary dissection (2, 3). It is reported 
that the complication rates were, especially lymphedema, respectively 19.9% vs. 5.6% following ALND than SLNB during long-term 
follow-up (4).

When the sentinel lymph nodes (SLNs) are negative, ALND can be omitted due to the remaining axillary nodes were found free of 
disease (2). But it is still controversial to perform completion axillary lymph node dissection (cALND) in patients with SLN metasta-
ses (5). After the publishing ACASOG Z0011 and AMAROS studies, the importance of the non SLN involvement is considered less 
important (6, 7). However, cALND remains important for patients who have undergone mastectomy and cannot receive radiotherapy. 
After the IBCSG 23-01 study, the contribution of axillary dissection for micrometastatic lymph nodes to disease-free survival has not 
been demonstrated and there is still no standardization for axillary treatment (8). However, in most of the studies, while SLN positiv-
ity was identified, micro or macrometastasis was not differentiated (5, 6, 9). Therefore, knowing the specific factors affecting NSLNI 
in patients with macrometastasis in SLN may make a difference in approach to axilla. In terms of refraining from morbidity of ALND 
and also keeping in oncological safety, it is important to identify the related factors with additional nodal disease in BC with SLN 
macrometastasis.
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ABSTRACT

Objective: The main goal of this study is to determine the clinico-pathological factors that correlate non-sentinel lymph nodes (LNs) involvement 
in clinically node negative breast cancer (BC) patients with positive macrometastatic sentinel lymph node (SLN) in order to derive future evidence 
to define a subgroup where completion axillary lymph node dissection (cALND) might not be recommended.

Materials and Methods: Total 289 SLN biopsies were performed in clinically node negative BC patients between March 2014 and April 2017. 
Seventy patients who performed cALND due to positive macrometastatic SLN were retrospectively selected and classified into two groups, according 
to non-SLN involvement (NSLNI). Clinico-pathological features of  patients were examined computerized and documentary archives.

Results: Extracapsular extension (ECE) of SLN, number of harvested SLNs, metastatic rate of SLNs, absence of ductal carcinoma in situ (DCIS) 
and presence of multilocalization were significantly associated with the likelihood of non-SLN involvement after univariate analysis (p<0,05). Ab-
sence of DCIS and presence of multilocalization were found to be significant after multivariate analysis.

Conclusion: Careful examination of clinico-pathological features can help to decide avoiding cALND if enough LNs are removed and the rate of 
SLN metastases is low, particularly in case DCIS accompanying invasive cancer in patients without multi localized tumour. 
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The main goal of this study is to determine the clinico-pathological 
factors that correlate non-sentinel lymph nodes involvement in clini-
cally node negative BC patients with positive SLN in order to derive 
future evidence to define a subgroup where cALND might not be rec-
ommended.

Materials and Methods

The clinically early stage BC patients with the clinically axillary node 
negative, who underwent SLNB at Breast and Endocrine Surgery 
Unit of  Ankara Numune Research and Training Hospital between 
March 2014 to April 2017, were reviewed as retrospectively from the 
our computerized and documentary archives. Informed consent was 
obtained from patients at the time of enrolment in the registry. Insti-
tutional ethical committee of Ankara Numune Research and Training 
Hospital approved the study (Number of ethics committee approval: 
E-17-1429). 

Patients, who underwent to ALND due to positive SLN were taken 
into this study. The cases with receiving neoadjuvant chemotherapy, 
micrometastases in SLN, isolated tumour cells and more than 6 re-
moved SLNs were excluded from the study. All patients carried out ul-
trasounds of both breast and axilla and the patients aged more than 40 
years underwent to mammography (MMG) for the purpose of diag-
nosis and treatment planning. Patients were diagnosed as BC accord-
ing to excisional & stereotactic biopsy, tru-cut biopsy and fine needle 
aspiration biopsy (FNAB) from suspicious breast mass. All the SLNB 
procedures were conducted via the use of blue dye such as patent blue, 
isosulfan blue and methylene blue. After the induction of anaesthesia, 
the blue dye was injected into the subareolar and perilesional areas 
in 10 mL volume and performed a massage to stimulate lymphatic 
drainage, for 10-12 minutes. Identified all blue nodes were accepted 
as SLNs and harvested. Pathologic evaluation of SLNs was performed 
with frozen section analysis intraoperatively, included sectioning at 
2-mm intervals and staining with haematoxylin and eosin (H&E). If 
lymph nodes were negative with H&E, immunohistochemistry using 
cytokeratin antibody was performed. The determination of macro-
metastatic cells (>2 mm) within this period was described as a ‘posi-
tive SLN’ and further ALND was performed. Micrometastasis (0.2-2 
mm), cell clusters and isolated tumour cells of <2 mm diameter were 
not accepted as a ‘positive SLN’ and so no more ALND performed.

Patient characteristics including age, side, localization and multilo-
calization of the tumour, presence of microcalcification on MMG, 
tumour characteristics including histological type, histological grade 
via the modified Bloom and Richardson system, tumour size, pres-
ence of lymphovascular invasion (LVI) and perineural invasion (PNI) 

and status of estrogen receptor (ER), progesterone receptor (PR), cerb-
B2, p53, Ki67 and presence of DCIS accompanying invasive cancer, 
number of harvested SLNs and non-SLNs, SLN metastatic rate and 
extracapsular extension (ECE) of SLNs were assessed as possible esti-
mated factors of axillary lymph node involvement. Multilocalization 
was defined as tumours that showed either or both multicentricity and 
multifocality. SLN metastatic rate was defined as the ratio of positive 
SLNs to total harvested SLNs. 

After the final examination of enrolled surgical data and histopath-
ological results, these patients with cALND were classified in two 
groups [(Group 1: non-sentinel lymph node involvement-, NSLNI 
(-) and Group 2: non-sentinel lymph node involvement, NSLNI (+).

Statistical analysis
The relationship between clinico-pathological variables and groups 
which was divided according to axillary lymph node involvement was 
initially evaluated using univariate analysis. Continuous data are pre-
sented as mean±SD while differences between groups were analysed 
by means of ANOVA test. Categorical variables were analysed with 
χ2 tests. Logistic regression was used to significant dependent vari-
ables associated with NSLNI. According to the number of risk factors 
which was independent variables, NSLNI rates was calculated by χ2 
tests. A p-value less than 0.05 was considered statistically significant. 
All statistical tests were performed using IBM Statistical Package for 
the Social Sciences (IBM SPSS Corp.; Armonk, NY, USA), version 
18.0, software.

Results

SLN biopsies were performed in 289 clinically early stage BC patients. 
cALND were performed in 85 patients with positive SLN. Of these, 
76 had macrometastases (26.3%), 8 had micrometastases (2.7%) and 
1 (0.3%) had isolated tumour cells. And six other patients with more 
than 6 SLN excluded from the study. The remaining 70 patients were 
classified in two groups according to the involvement of non-SLN. A 
total of 32 patients in group 1 and 38 patients in group 2 were anal-
ysed. The age range was 21-80 years (mean: 51.4±12.8). There was no 
significant difference between groups in terms of age. We placed the 
diagnosis of malignancy with a tru-cut biopsy in 43 (62%) and with 
excisional & stereotactic biopsy in 27 (38%). SLND was applied to all 
patients with the use of blue dye. Three types of blue dyes were used. 
Patent blue in 53 (76%), isosulfan blue in 9 (13%) and methylene 
blue in 8 (11%). Multilocalization was seen in 11 (15.7%) of 70 pa-
tients and was found significantly associated with NSLNI (p=0.046). 
Forty-nine (70%) patients were underwent breast-conserving surgery 
that included lumpectomy and 21 (30%) modified radical mastecto-
my. The mean pathological tumour size was 2.400.98 cm. A total of 
29 (41.42%) had a T1 tumor size while 41 (58.57%) patients with T2 
tumor. The histological types of tumors were invasive ductal carcino-
ma (IDC) in 53 (76%), invasive lobular carcinoma (ILC) in 11 (16%), 
mixed invasive ductal and invasive lobular carcinoma in 3 (4%) and 
other in 3 (4%). Presence of DCIS accompanying invasive cancer his-
tologically detected in 29 (41.4%), and absence of DCIS accompany-
ing invasive cancer found statistically significant correlation with nodal 
involvement (p=0.021). Additional positive lymph nodes after ALND 
were identified in 38 of 70 (54.3%) patients with positive SLNs. The 
number of harvested SLN was minimum 1 and maximum 6 (mean: 
2.921.42). SLN metastatic rate was 49% and 71.8% in group1 (NSL-
NI-) and group 2 (NSLNI+), respectively. ECE of SLNs was detected 
in 16 (22.8%) and all patients with ECE of SLNs were in group 2. 193
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Key Points

•	 cALND in breast cancer patients with positive SLN still remains 
important for patients who have undergone mastectomy and can 
not receive radiotherapy.

•	 In order to avoid overtreatment due to morbidity of ALND, it is 
crucial to identify the factors associated with NSLNI.

•	 However, the problem with the practical use of existing nomo-
grams was that some parameters used, such as LVI or ECE of SLN, 
were not known during the operation.

•	 This study suggests that cALND is less necessary in breast cancer 
patients with positive SLN accompanied by DCIS but without 
multilocalization.



Clinicopathologic characteristics and results of the histopathological 
examination of the primary tumor and axillary lymph nodes are shown 
in Table 1 and Table 2.

ECE of SLNs (p<0.001), number of harvested SLNs (p=0.015), meta-
static rate of SLNs (p=0.01), absence of DCIS accompanying invasive 
cancer (p=0.021) and multilocalization (p=0.046) were significantly 
associated with NSLNI on univariate analysis (p<0.05). These factors 
which were found to be significantly associated with NSLNI under-
went to multivariate analysis. Multivariate analysis of potential risk 
factors showed that absence of DCIS accompanying invasive cancer 
(p=0.024) and presence of multilocalization (p=0.046) were indepen-
dently associated with NSLNI in the present study (Table 3). If none, 
1 or 2 of the risk factors is present, the estimated risks of NSLNI are 
found as 29.2%, 63.4% and 100 %, respectively (Table 4).

Discussion and Conclusion

Many studies investigated the different factors to predict the non-sen-
tinel lymph node metastases in patients with positive SLN (5, 9). The 
present study revealed that ECE of SLNs, number of harvested SLNs, 
metastatic rate of SLNs, absence of DCIS and presence of multilocal-
ization were significantly associated with the likelihood of NSLNI in 
BC patients on univariate analysis. Of these, only absence of DCIS 
accompanying invasive cancer and multilocalization were found to be 
independent factors that effect NSLNI. Presence of DCIS was nega-
tively associated with NSLNI. This parameter has not been examined 
and reported as the independent predictor of NSLNI previously. But 
Ramjeesingh et al. (9) reported the negatively association of DCIS and 
SLN involvement and suggested that women with DCIS and small 
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Table 1. Patient characteristics  associated with 
NSLNI

	 Group 1:	 Group 2: 
	 NSLNI (-)	 NSLNI (+) 
	 n=32	 n=38 
Characteristics	 (45.7%)	 (54.3%)	 p

Age (mean±SD)	 48.4±11	 54.0±13.9	 0.07

Tumor localization %, (n)

Right	 50% (16)	 31.5% (12) 

Left 	 50% (16)	 68.5% (26) 	 0.117

Multilocalization %, (n)

No 	 93.7% (30)	 76.3% (29) 

Yes 	 6.3% (2)	 23.7% (9) 	 0.046

Microcalcification %, (n)

No 	 65.6% (21)	 68.4% (26)

Yes 	 34.4% (11)	 31.6% (12) 	 0.804

Number of  harvested 
 SLNs (mean±SD)	 3.37±1.58	 2.55±1.17	 0.015

Number of harvested  
axillary nodes (mean±SD)	 19.31±10.83	 19.21±5.89	 0.960

Number of total positive  
lymph node (mean±SD)	 1.33±0.54	 8.28±8.55	 <0.01

NSLNI: non-sentinel lymph node involvement; MMG: mammography; 
SLN: sentinel lymph node

Table 2. Pathologic characteristics breast cancer 
patients 

	 Group 1:	 Group 2: 
	 NSLNI (-)	 NSLNI (+) 
	 n=32	 n=38 
Characteristics	 (45.7%)	 (54.3%)	 p

Tumour size  
(cm) (mean±SD)	 2.32±0.75	 2.46±1.15	 0.549

DCIS %, (n)

Absent 	 43.7% (14)	 71% (27)

Present 	 56.3% (18)	 29% (11)	 0.021

pT %, (n)

T1 	 43.7% (14)	 39.5% (15)

T2 	 56.3% (18)	 60.5% (23)	 0.717

pN %, (n)

N1 	 100% (32)	 34.2% (13)

N2 	 0% (0)	 63.1% (24)

N3 	  0% (0)	 2.7% (1)	 <0.001

HG %, (n)

HG 1 	 28.1% (9)	 18.4% (7)

HG 2 	 40.6% (13)	 50% (19)

HG 3 	 31.3% (10)	 31.6% (12)	 0.591

ER %, (n)

Negative 	 34.4% (11)	 26.3% (10)

Positive 	 65.6% (21)	 73.7% (28)	 0.464

PR %, (n)

Negative 	 31.3% (10)	 31.6% (12)

Positive 	 68.7% (22)	 68.4% (26)	 0.591

Cerb-B2 %, (n)

Score 1 	 78.1% (25)	 71% (27)

Score 2 	 6.3% (2)	 10.6% (4)

Score 3 	 15.6% (5)	 18.4% (7)	 0.753

Ki 67 %, (n)

≤%15 	 31.3% (10)	 15.7% (6)

>%15 	 25% (8)	 31.6% (12)

Unknown 	 43.7% (14)	 52.7% (20)	 0,180

LVI %, (n)

No 	 56.3% (18)	 34.2% (13)

Yes 	 43.7% (14)	 65.8% (25)	 0,064

PNI %, (n)

No 	 87.5% (28)	 71% (27)

Yes 	 12.5% (4)	 29% (11)	 0,095

SLN metastatic rate (%)*	 49.0	 71.8	 0.01

ECE of SLNs  %, (n)

No 	 100% (32)	 57.9% (22)

Yes 	 0% (0)	 42.1% (16)	 <0.001

*SLN metastatic rate =positive SLNs/ harvested SLNs. NSLNI: non-sentinel 
lymph node involvement; DCIS: ductal carcinoma in situ; ER: estrogen 
receptor; PR: progesterone receptor; Cerb-B2: epidermal growth factor 
receptor 2; LVI: lymphovascular invasion; PNI: perineural invasion; SLN: 
sentinel lymph node; ECE: extracapsular extension; HG: histologic grade.



low-grade tumours may not require assessment of SLNs, intraopera-
tively. Another parameter that we examined was multilocalization. 
Multifocal/multicentric tumours are described as a presence of two 
or more discrete tumours in the same breast (in the same quadrant for 
multifocal tumours and different quadrants for multicentric tumours). 
As emphasized in the literature, multifocal/multicentric BCs have a 
higher rates of lymph node metastasis. Andea et al. (10) reported the 
relation between multifocality and axillary metastases. Similarly, we 
found multilocalization of the primary tumour as a predictor of NSL-
NI in the present study. Moreover 81.8% of patients with multilocal-
ity had additional axillary metastases. Although the number of patients 
in this study is low, if all independent predictive factors were present, 
100% of cases with positive SLNs were found to have NSLNI+.

The relationship between tumour size and possibility of NSLNI has 
been reported in many studies. Ozmen et al. (11) found that tumour 
size larger than 2 cm was associated with higher risk of NSLNI. Also, 
Joseph et al. (12) demonstrated that primer tumour size was a predic-
tor of NSLNI. The rates of metastatic non-SLNs were 0%, 12% and 
47% for patients with T1a, T1b and T1c, respectively. But in the 
present study we could not find it as a statistically significant feature in 
both univariate and multivariate analysis. Similarly, Boler et al. (13), 
Abdessalam et al. (14) and Rahusen et al. (15) could not find an as-
sociation between tumour size and NSLNI. High histological grade is 
another parameter that associated with an increased risk of NSLN (16, 
17). But we could not find histological grade as a statistically signifi-
cant predictive factor like previously demonstrated (18, 19).

Although many studies (14, 17) have reported similar results that LVI 
was enough to predict NSLNI, the univariate analyses revealed no sig-
nificant differences between LVI and NSLNI in the current study.

Status of steroid receptors (particularly PR, not ER), Her-2 neu and Ki 
67 mentioned as an independent predictive factors of axillary lymph 
node metastases previously (20). Also, we could not demonstrate any 
association between these parameters and NSLNI in our study.

Hwang et al. (18) reported that an increasing number of harvested 
SLNs is another parameter that associated with the likelihood of hav-
ing additional lymph node metastases. Our study validated this associ-
ation also. Number of positive SLNs and SLN metastatic rate (positive 
SLNs/ harvested SLNs) are the other demonstrated parameters that 
associated with NSLNI by two different studies (21, 22). The present 
study did not examine the number of positive SLNs as a predictor of 
NSLNI. But the univariate analyses revealed significant differences be-
tween two groups in terms of metastatic rate of SLN. Additionally, the 
significance rates were higher in patients with three or more harvested 
SLNs. However, the significance was lost in the multivariate analysis.

Size of the metastases in SLNs were usually defined as macrometastases 
(≤2 mm), micrometastases (≤2 mm) and isolated tumor cells (>2 mm) 
with the rates of non-SLN positivity, 48%, 23% and 12.5%, respec-
tively (23). Due to the low metastatic rates, in our clinic we do not per-
form cALND in patients with micrometastases and isolated tumour 
cells in SLNs already. Therefore, these subjects were not studied in the 
present study. Besides size of the metastases, ECE of SLNs concerns 
us about the tumour cells in transit to other sites. ECE in SLN was 
demonstrated as a significant predictor of increased NSLNI for many 
times (24). In concordance with previous reports, in our study 100% 
of patients with ECE had NSLNI while 40.7% of patients without 
ECE were found to have additional axillary nodal metastases.

Based upon the most of clinicopathological features that mentioned 
above, many different nomograms have been developed, previously. In 
2003, a nomogram by Van Zee et al. (22) from the Memorial Sloan 
Kettering Cancer Center (MSKCC) was published. This nomogram 
was based on eight parameters (type, size and grade of tumour, detec-
tion method of SLN, LVI, multifocality, ER status and SLN meta-
static rate). Stanford model was reported in 2008, for predicting the 
NSLNI in SLN positive BC patients as another one, Cambridge 
model (25, 26). In fact, all of these nomograms were based on the 
synergistic interaction of these factors. But the problem in the practi-
cal use of nomograms was that some of the parameters used were not 
known during the operation such as LVI, ECE of SLN, ER status. 
Moreover, these nomograms based on the populations own features 
where they developed so they are in need to be validated in different 
patient populations. In different studies it was shown that Gur et al. 
(27) reported that the MSKCC nomogram, Cambridge Formula and 
Stanford nomogram were good discriminators for Turkish population, 
in their validation study. However, some other validation studies did 
not find nomograms reliable particularly for SLNs with micrometa-
static involvement (28, 29).

The strengths of this study can be stated as follows. All the opera-
tions were applied by experienced surgeons of General Surgery Clinic, 
Breast and Endocrine Surgery Department. And pathological exami-
nations were done by pathologists with the help of surgeons. Patients 
with neoadjuvant chemotherapy and more than 6 removed SLNs, 
who were thought to be able to influence the results of the statistical 195
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Table 4. Correlation of risk factors (Presence of 
multilocalization and DCIS accompanying invasive 
cancer)

	 Group 1:	 Group 2: 
Number 	 NSLNI (-)	 NSLNI (+) 
of risk 	 (n=32,	 (n=38,  
factors	 45.7%)	 54.3%)	 p

0	 53.1% (17)	 18.4% (7)	 0.03

1	 46.9% (15)	 68.4% (26)	

2	 0% (0)	 13.2% (5)	

NSLNI: non-sentinel lymph node involvement; DCIS: ductal carcinoma 
situ

Table 3. Multivariate analysis of clinical and 
pathological characteristics associated with NSLNI

Characteristic	 Odds Ratio	 95% CI	 p 

Presence of multilocalization	 8.285	 0.02-0.92	 0.046

Absence of DCIS accompanying  
invasive cancer	 5.464	 0.042-0.802	 0.024

Number of harvested SLNs	 -	 -	 0.163

SLN metastatic rate (%)	 -	 -	 0.781

ECE of SLNs	 -	 -	 0.998

NSLNI: non-sentinel lymph node involvement; CI: confidence interval; 
DCIS: ductal carcinoma situ; SLN: sentinel lymph node; ECE: extracapsular 
extension.



analysis were excluded from the study. cALND was performed to all 
patients with a positive SLN.

On the other hand, the current study reflects the typical features of BC 
patients. The most important limitations of this study are, insufficient 
number of patients, the retrospective nature and detection method 
of SLN. We used only blue dye as a signing method of SLN. But 
also emphasized in the literature, both radioisotope and blue dye can 
be used to identify the SLNs in ESBC patients with the rate of 99% 
(30). With the use of the combined technique, the number of sentinel 
lymph nodes removed could be increased, which could affect the re-
sults in different ways.

In conclusion, this retrospective study demonstrated absence of DCIS 
accompanying invasive cancer as an independent predictor of NSL-
NI that has not mentioned in literature previously. Also, presence 
of multilocalization was found another important predictive factor 
of the lymph node metastasis. Careful examination of clinicopatho-
logic features can help to decide avoiding cALND if enough lymph 
nodes are removed and the rate of SLN metastases is low, particularly 
in patients with presence of DCIS accompanying invasive cancer but 
without multilocalization. Finally, this study cannot be used to predict 
the NSLNI in daily clinical practice but may provide insight into new 
studies. Because there is still an ongoing argument on the predictive 
factors of axillary LN involvement. Future studies are needed to reveal 
more accurate subgroups of patients that might be avoided of axillary 
overtreatment in BC patients with SLN positive.
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Original Article

Introduction

Breast-conserving surgery (BCS) is the established standard approach for women with early-stage invasive breast cancers.  During BCS, 
the breast tumor is excised with negative margins, yielding a better cosmetic result. Various factors are associated with tumor recurrence 
after BCS, including margin status, which has been shown to be a very important prognostic factor for local recurrence (1). A positive 
margin is correlated with a twofold increase in ipsilateral breast tumor recurrence (2).  This risk is not completely eliminated with the ad-
dition of local or systemic adjuvant therapy.  In addition, patients who develop local recurrence have an increased risk of distant disease, 
which can impact survival (3).

Delays in adjuvant therapy can also occur when additional surgical procedures are needed to obtain clear margins after breast conserva-
tion.  Cosmesis is also impacted, and up to 50% of patients requiring multiple re-excisions will opt for completion mastectomy (4, 5).

The assessment of lumpectomy margins is an ongoing issue for breast surgeons. Various techniques and technology have been utilized 
in an attempt to reduce margin re-excision rates. These include imaging techniques such as margin scans, and specimen radiograph and 
pathological assessment such as frozen section or cytology.  To date, none of these intraoperative approaches have been successful in reli-
ably identifying clear margins, resulting in a global re-excision rate of approximately 25% (6). Intraoperative pathologic techniques have 
the highest sensitivity and specificity on meta-analysis (7).
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ABSTRACT

Objective: Determine if Gross Margin Examination reduces margin re-excision rate. Our institutional practice is to perform Gross Margin Exami-
nation (GME) with Real-time re-excision (RRE) for all breast conservation specimens with Invasive Carcinoma. 

Materials and Methods: Chart review was done to determine if this practice is helpful. 51 CALLER charts were reviewed from December 2016 
to December 2017. 

Results: Thirty-three underwent margin RRE based on the GME. 11 had cancer in the re-resected margin, 6 of which were cleared with the 
RRE. The other 5 were reoperated on to clear the margin because on final pathology a margin other than the re-resected margin was positive for 
malignancy. GME was helpful in preventing reoperation in 55%. None of the remaining 22 patients receiving were found to have a positive margin 
on final pathology, with 1.6 margins on average re-resected. 13/18 patients did not have RRE and had a final clear margin, but of the other 5, final 
margin was positive for DCIS in 2 and Invasive Cancer in 3. GME missed invasive disease at the margin in 3 of these 18 patients. 

Conclusion: GME was helpful in preventing reoperation in 6 of 11 patients who would have had a positive margin. However, this resulted in the 
unnecessary removal of additional normal breast tissue in 22 patients. 3 patients’ positive margins were missed with GME and required reoperation. 
13 patients were able to avoid re-excision and 11 were able to clear their margin in real-time, improving outcomes 24/51 patients. GME therefore 
does appear useful.

Keywords: CALLER, gross margin examination, re-excision

Cite this articles as: Hoekstra S, Stoller D, Raef H. Does Gross Margin Examination Reduce Re-excision Rate in Breast Conservation for Invasive 
Carcinoma?  CALLER Review.  Eur J Breast Health 2020; 16(3): 198-200.

198

http://orcid.org/0000-0002-6146-1383
http://orcid.org/0000-0002-1887-2101
http://orcid.org/0000-0001-5494-032X


The simplest intraoperative pathological technique for evaluating 
lumpectomy margins is examination of the specimen for gross evi-
dence of the tumor. This method is quick, inexpensive, simple, and any 
additional suspicious margins can be immediately resected. 

We sought to determine if our institution’s protocol for intraoperative 
gross margin assessment was successful in reducing the number of pa-
tients requiring re-operation.

Materials and Methods

In 2015, the American Society of Breast Surgeons held a multidis-
ciplinary consensus conference entitled a “Collaborative Attempt to 
Lower Lumpectomy Reoperation rates” (CALLER) and composed a 
“toolbox” of options to reduce lumpectomy reoperations (8). They 
then offered surgeons the opportunity to participate in the CALLER 
Registry, a one-year period during which patients undergoing breast 
conservation were entered into a special section of the Mastery of 
Breast Surgery where certain data points regarding re-excision were 
captured.  We performed a retrospective analysis of our institution’s 
patients entered in the CALLER registry during this time. 

The most recent consensus for a clear margin for invasive cancer is “no 
tumor on ink,” and this was utilized as our definition of a clear margin 
for patients with invasive disease (9).  We reviewed the operative notes 
and surgical pathology for all CALLER registry patients.  Notation was 
made regarding the results of intraoperative margin assessment as well 
as whether reoperation was needed, and why.

Our institutional standard of care is to perform gross margin evalu-
ation (GME) of all lumpectomy specimens done for invasive breast 
cancer.  Each lumpectomy specimen is removed, marked with sutures 
for orientation, and sent fresh to the pathologist for examination.  All 
lumpectomy specimens were evaluated by a single pathologist. The 
pathologist inks and sections the specimen.  The sections are grossly 
examined to determine if the tumor appears to be close to or abut-
ting a margin.  The pathologist then calls into the operating room and 
reports the findings, making a recommendation about any margins 
that might grossly appear to benefit from re-excision.  No tissue is fro-
zen or evaluated microscopically.  Based on this evaluation, additional 
margins may be re-resected in real time (RRE) in hopes of avoiding a 
second operation.

Results

A total of 61 patients were entered into the CALLER Registry from 
December 2016 to December 2017. 10 of these patients were exclud-
ed because they had pure DCIS, resulting in a total of 51 cases of 
invasive disease analyzed for review.  Information on the patient cohort 
is provided in Table 1. 

Of these 51 patients, 33 (65%) underwent margin RRE based on the 
results of the GME.  11 were found to have cancer in the newly resect-
ed margin, and 6 of these had the margin cleared with the RRE.  How-
ever, the other 5 required a second surgical procedure to completely 
clear the margins.  In all 5 cases this was due to a positive margin 
other than the one re-excised based on GME based on final pathology.  
Thus, the GME was helpful in preventing a second operation in only 
6 of the 11 patients who had a real-time re-excision.

However, of the other 22 patients who were recommended for and 
received RRE based on GME, none were found to have a positive mar-
gin on the final pathology. The average number of margins resected 
on these patients was 1.6 as the majority had 1 or 2 margins resected.  
Thus, the GME did not actually improve the outcome for these pa-
tients and increased tissue removed and operative time.

Therefore, of the 33 patients who did receive RRE based on GME, 
only 6 (18%) of these received a true benefit from the protocol. 

Conversely, 18 patients were not recommended to undergo RRE based 
on GME.  Of these patients, the margin was clear on final pathology 
report in 13 (72%).  However, the remaining 5 patients were found 
to have positive margins at final pathology.  Two of these were for 
DCIS and 3 were for invasive cancer.  All but one underwent addi-
tional surgery to clear the margins (this patient’s margin was anterior 
and beneath de-epithelialized skin so was felt not to be a candidate 
for re-excision).  Consequently, 3/18 (17%) of patients with invasive 
disease at the margin were missed during GME.

Overall, of the 51 patients who underwent gross margin evaluation, a 
total of 19 patients (37%) benefitted from intraoperative gross margin 
evaluation. This includes the 6 out of 33 patients who underwent RRE 
based on GME and had a true benefit, and the 13 out of 18 patients who 
were correctly not recommended for RRE based on GME (Figure 1).

Discussion and Conclusion

Ongoing efforts to decrease the rate of positive margins for patients 
have been challenging and despite several techniques being explored 
worldwide, the positive margin continues to be a struggle for patients 199
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Figure 1. Summary of patient outcomes following gross margin 
evaluation

Table 1. Patient cohort 

Number of patients	 51

Median age group	 60-69

Median tumor size group (mm)	 10-19 mm

ER positivity 	 43 (84%)

Triple negative	 5 (10%)



who choose breast conservation. Patients must then undergo addition-
al surgical procedures which may reduce cosmesis or delay adjuvant 
therapy.  A number of methods of reducing re-excision rates have been 
developed. Our institution has a longstanding practice of intraopera-
tive gross margin evaluation with real-time re-excision based on the 
findings.  In our experience, this process does decrease the need for a 
return to operating room for re-excision for those with invasive disease. 
A margin positive for DCIS presents an even greater challenge because 
it is not visualized on GME.  

We performed an analysis using data collected from our Mastery of 
Breast Surgery CALLER registry to determine whether GME reduces 
re-excision rates for invasive carcinoma. Our analysis revealed an 18% 
reoperation rate, which compares favorably with other studies, and is 
below the reported national database average of 25% (6). Balch and 
colleagues reported a 25% re-excision rate with gross margin assess-
ment, with tumors <2 mm from a margin considered as margin posi-
tive (10).  Fleming et al. (11) reports a lower re-excision rate of 9.1% 
with utilization of gross margin assessment, adopting a margin of 10 
mm as an acceptable margin. Differences in definitions of margin neg-
ativity may influence re-excision rates. 

Other intraoperative pathological techniques include frozen section 
analysis (FSA) of biopsies or cytological examination. A recent sys-
temic review of the literature reported lower re-excision rates with FSA 
(12). However these methods are more time-consuming, and require 
further technology or training that may not be necessary if a low mar-
gin-positive rate can be achieved with gross evaluation alone.

Ultimately, the use of gross margin examination with real-time re-
excision it is not as foolproof and helpful as hoped.  It may result in 
excess tissue removal and increased operative time.  Additionally, the 
specimen needs to be directly transferred to the pathology department 
for real-time consultation, which is not available in every institution. 
It also depends on reliable orientation of the specimen by the surgeon 
to ensure that the correct margin is being excised; incorrect orientation 
has been shown to lead to incomplete resection (13). 

Therefore, each surgeon should consider this option and discuss 
whether it would be helpful in their institution. Because at least 37% 
of our patients did benefit from this process, we do plan to continue 
our current practice of intraoperative gross margin evaluation and re-
main mindful of its limitations.
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Original Article

Introduction

Male breast cancer (MBC) is a rare disease, accounting for approximately 1-2% of all documented breast cancer cases (1). Compared to 
female breast cancer, MBC generally presents at an older age and later stage, with larger tumor sizes, higher nuclear grades and higher 
frequency of lymph node involvement (2, 3). Such differences may arise due to the rarity of MBC, resulting in lower patient awareness 
and subsequent delays in proper diagnostic workup. In addition, there is a lack of level-one evidence for the best management strategies of 
MBC, as it is exceedingly difficult to accrue sufficient numbers of MBC patients to prospective clinical trials. To date, many MBC studies 
have been retrospective and descriptive in nature and do not have a formal comparison to female subjects. Larger studies often rely on 
unmatched population-level comparisons and lack detailed patient management information (4, 5). The few MBC studies that have used 
matched female cohorts, have often not sufficiently controlled for potential cofounding factors, such as date of diagnosis, age at diagnosis 
and hormone (HR) or human epidermal growth factor receptor 2 (HER2) receptors status (6-8). As such, current treatment practices for 
patients with MBC are largely based on extrapolation from clinical trials enrolling female breast cancer patients with a similar stage and 
histopathologic subtype. 

Furthermore, in the MBC literature, it is uncertain whether prognostic genomic tests, such as Oncotype DX recurrence score (RS) (RS; 
Genomic Health, Redwood City, CA), can be used to help estimate prognosis and identify MBC patients who will benefit from chemo-
therapy, given that these scores are based on studies performed in female breast cancer patients (9-11). Limited data exists on the utility of 

Features, Outcomes, and Management Strategies of 
Male Breast Cancer: A Single Institution Comparison to 
Well-Matched Female Controls

Joseph Liu1,2 , Anupama Suresh1,2 , Marilly Palettas3 , Julie Stephens3 , Akaansha Ganju1,2, Evan Morgan1,2 ,  
Mahmoud Kassem1,2 , Yanjun Hou4 , Anil Parwani4 , Anne Noonan1,2 , Raquel Reinbolt1,2 , Jeffrey VanDeusen1,2 ,  
Sagar Sardesai1,2 , Nicole Williams1,2 , Mathew Cherian1,2 , Gary Tozbikian4 , Daniel G. Stover1,2 ,  
Maryam Lustberg1,2 , Zaibo Li4 , Bhuvaneswari Ramaswamy1,2 , Robert Wesolowski1,2 
1Stefanie Spielman Comprehensive Breast Cancer, The Ohio State University, Columbus, OH, USA
2Division of Medical Oncology, Comprehensive Cancer Center, The Ohio State University Medical Center, Columbus, OH, USA
3Center for Biostatistics, Department of Biomedical Informatics, The Ohio State University, Columbus, OH, USA
4Department of Pathology, The Ohio State University, Columbus, OH, USA

Corresponding Author : 
Robert Wesolowski; Robert.Wesolowski@osumc.edu 

Received: 24.02.2020
Accepted: 19.04.2020

Available Online Date: 20.05.2020

Eur J Breast Health 2020; 16(3): 201-207
DOI: 10.5152/ejbh.2020.5536

201

ABSTRACT

Objective: The primary objective of this study was to delineate differences in management, overall and distant disease-free survival in males diagnosed 
with breast cancer and treated at The Ohio State University Comprehensive Cancer Center as compared to comprehensively matched female subjects. 
Secondary objectives included assessment of clinical and histopathologic features and recurrence score, as measured by Oncotype DX and the modified 
Magee equation #2. 

Materials and Methods: This single institution retrospective study compared male and comprehensively matched female patients (1:2) with stage 
I-III breast cancer between 1994 and 2014. Recurrence risk was estimated using a modified Magee equation. Overall survival and distant disease-free 
survival were estimated and compared using Kaplan-Meier and Log-rank methods.

Results: Forty-five male breast cancer patients were included (stage I: 26.7%; stage II: 53.3%; stage III: 20.0%; hormone receptor positive: 97.8%; hu-
man epidermal growth factor receptor 2 negative: 84.4%) with a median age of 63.8 (43.0-79.4) years at diagnosis. Intermediate and low recurrence scores 
were most common in male and female patients respectively; mean score was similar between groups (20.3 vs. 19.8). The proportion of male breast cancer 
patients treated with adjuvant chemotherapy and post-mastectomy radiation was lower compared to female patients (42.2% vs. 65.3%, p=0.013; 22.7% 
vs. 44.4%, p=0.030, respectively). Overall survival and distant disease-free survival between male and female patients were similar.

Conclusion: Male breast cancer patient outcomes were similar compared to well-matched female patients suggesting that breast cancer specific factors 
are more prognostic than gender.

Keywords: Male breast cancer, matched-pair analysis, rare disease, recurrence score, survival analysis
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Oncotype DX for MBC (12-15). As a result, there have been greater 
strides for women in breast cancer detection, incidence, and mortality 
compared to men (1, 2).

The main objective of this study was to compare clinical characteris-
tics, treatment practices and outcomes between male and comprehen-
sively matched female patients with breast cancer treated at a single 
institution, The Ohio State University Comprehensive Cancer Center 
(OSUCCC). We also obtained the results of Oncotype DX in male 
and female cohorts, when available, and calculated RS based on modi-
fied Magee scores (University of Pittsburgh Medical Center (UPMC) 
Magee-Women’s Hospital), a less expensive and well-validated alterna-
tive that estimates RS based on several pathological variables and semi-
quantitative immunohistochemical results (16, 17).

Materials and Methods

Study design
This study was a retrospective chart review of clinical and histopatho-
logic data from breast cancer patients seen at the OSUCCC between 
1994 and 2014. 

Ethical Committee: The study was approved by the Ohio State Uni-
versity Cancer Institutional Review Board (OSU IRB 2015C0153).

Informed Consent: Due to the retrospective nature of the study, a full 
waiver of the informed consent process was obtained from the Ohio 
State University Cancer Institutional Review Board.

Eligibility: Eligible patients were identified by ICD-9 code (174.0-
174.9) and included MBC patients who received treatment at this 
institution. Patients with incomplete clinical data and those treated 
at other institutions were excluded. The MBC cohort was compre-
hensively matched in a 1:2 ratio to a female cohort (see “Statistical 
Methods” below for details).

Data collection
Data were initially queried and obtained from The Ohio State Univer-
sity Information Warehouse and uploaded into Research Electronic 
Data Capture (REDCap) (18). Data missing from the initial query 
were populated using manual review of each patient’s electronic medi-
cal record. The following data were extracted from patients’ records: 
demographic information, stage at diagnosis (based on the American 
Joint Committee on Cancer (AJCC) 7th edition), tumor grade, estro-
gen receptor (ER) and progesterone receptor (PR) and HER2 status, 
Oncotype DX RS, location and date of distant metastases, locore-
gional and systemic management information, date of death and last 
known follow-up.

Outcomes measures
The primary objective of this study was to delineate differences in 
management, overall and distant disease-free survival in males diag-
nosed with breast cancer and treated at the OSUCCC as compared 

to comprehensively matched female subjects. Secondary objectives in-
cluded assessment of clinical and histopathologic features and the RS, 
as measured by Oncotype DX and the modified Magee equation #2. 
Oncotype DX is a commonly used 21-gene reverse transcription, poly-
merase chain reaction assay performed on breast tumor tissue that esti-
mates the 10-year risk of recurrence and predicts benefit from chemo-
therapy (the details have been extensively described previously) (11). 
The modified Magee equation #2 incorporates tumor grade (based on 
Nottingham Score), ER and PR expression (based on H-Score), HER2 
amplification, and tumor size to give a validated estimate of Oncotype 
DX RS (16, 19). The equation was derived from a linear regression 
analysis of a large single-institution patient cohort (n=800). RSs are 
reported on a scale of 0-100 and used to be categorized into low (<18), 
intermediate (18-30) and high (>30) (11). More recently, a large pro-
spective study demonstrated that RS of ≤25 and ≤15 were associated 
with excellent prognosis and lack or benefit from adjuvant chemo-
therapy in women aged >50 years and ≤50 years respectively (20).

Statistical analysis
The MBC cohort included 45 men diagnosed with non-metastatic 
breast cancer from 1994-2014. The female cohort included randomly 
selected female breast cancer patients that were matched at a male-
to-female ratio of 1:2 (if matched female breast cancer patients were 
available) on the following criteria: age of diagnosis, year of diagnosis 
(both within 5 years), stage at diagnosis, ER, PR, and HER2 status. 
Matching was done using variable optimal matching (vmatch macro) 
(21). Two female matches were identified for 34 males, one female 
match for seven males and there were no matches found for four male 
patients.  

Demographic and clinical characteristics as well as treatment modali-
ties were summarized for the two cohorts using descriptive statistics. 
Comparisons between males and females included treatment manage-
ment for patients, clinical characteristics of patients (see Data Collec-
tion section), and RS. Categorical variables were compared between 
males and females using either a Chi-square test/Fisher’s Exact test, 
and continuous variables were compared with a two sample t-test/
Wilcoxon Rank Sum test. Overall survival (OS) was defined as the 
time from date of diagnosis to date of death, and distant disease-free 
survival (DDFS) was defined as the time from date of diagnosis to 
first metastases or death. Patients were censored at the date last known 
to be alive. OS and DDFS estimates were generated by sex using Ka-
plan Meier methods and were compared between sexes using Log-rank 
tests. All data analyses were performed using suite of analytics software 
(SAS) 9.4 (SAS Institute Inc., Cary, NC, USA) or Stata 14 (StataCorp 
LLC, College Station, TX, USA).

Results

Patient characteristics
A total of 45 male patients and 75 matched female patients were in-
cluded in this study. A summary of demographic and clinical char-
acteristics is displayed in Table 1. Both males and females were pre-
dominately white (77.8% and 85.3%, respectively). The median age 
at diagnosis for males and females was 63.8 years and 63.1 years, re-
spectively, and the median body mass index at diagnosis was 31.0 and 
29.9, respectively. Male patients were predominantly HR positive and 
HER2 negative (97.8% were ER and/or PR positive; 8.9% HER2+; 
6.7% HER2 unknown; 2.3% Triple Negative) and the majority were 
stage II at the time of diagnosis (stage I: 26.7%; stage II: 53.3%; stage 
III: 20.0%). The proportion of patients with pathologically positive 

Key Points

•	 Well matched study between male and female breast cancer with 
regard to clinical features, management and outcomes.

•	 Assessment of overall survival and distant disease free survival in 
both cohorts.

•	 Description of differences in treatment modalities in both male and 
female breast cancer cohorts.
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lymph nodes was lower in males than females (46.7% and 57.3%, 
p=0.225, respectively). Male patients also had a higher proportion 
of intermediate and high-grade tumors compared to female patients 
(Low: 13.3% vs. 30.7%; Intermediate: 64.4% vs. 46.7%; High: 
22.2% vs 18.7%, respectively). In patients who experienced distant re-
currence (n=45 for males and n=75 for females), bone, brain, and liver 
metastases were more common in women, whereas lung metastases 
were more common in men (Table 2).

Treatment modalities
Table 3 summarizes treatment management of the study cohorts. There 
were several differences in the management observed between the male 
and female cohorts. As expected, use of breast-conserving surgery dif-
fered significantly, with male patients undergoing mastectomies more 
frequently than female patients (97.8% vs. 60.0%, p<0.001). No male 
patients had breast-conserving surgery, compared to 27 female pa-
tients (36.0%). Of the patients who underwent a mastectomy, fewer 
males were treated with radiotherapy compared to matched female pa-
tients (22.7% vs. 44.4%; p=0.030). In addition, a lower percentage of 
males received chemotherapy compared to females (42.2% vs. 65.3%; 
p=0.013), with similar proportions receiving anthracycline-containing 
chemotherapy (33.3% vs. 46.7%; p=0.152). However, these observa-

Table 1. Demographic and clinical characteristics of 
male and female breast cancer patients

	 Males 	 Females  
	 (n=45)	 (n=75) 
Characteristics	 No. (%)	 No. (%)

Age at diagnosis,  
median (range)	 63.8 (43.0-79.4)	 63.1 (42.0-79.0)

BMI at diagnosis,  
median (range)	 31.0 (20.0-45.5)	 29.9 (16.1-48.5)

Race		

White	 35 (77.8)	 64 (85.3)

Black	 7 (15.6)	 9 (12.0)

Other	 3 (6.7)	 2 (2.7)

Stage		

1	 12 (26.7)	 21 (28.0)

2	 24 (53.3)	 37 (49.3)

3	 9 (20.0)	 17 (22.7)

Grade		

1	 6 (13.3)	 23 (30.7)

2	 29 (64.4)	 35 (46.7)

3	 10 (22.2)	 14 (18.7)

Unknown	 0 (0.0)	 3 (4.0)

Lymph node status		

Positive	 21 (46.7)	 43 (57.3)

Negative	 24 (53.3)	 31 (41.3)

Unknown	 0 (0.0)	 1 (1.3)

ER status		

Positive	 44 (97.8)	 73 (97.3)

Negative	 1 (2.2)	 2 (2.7)

PR status		

Positive	 38 (84.4)	 64 (85.3)

Negative	 5 (11.1)	 11 (14.7)

Unknown	 2 (4.4)	 0 (0.0)

HER2 status		

Positive	 4 (8.9)	 5 (6.7)

Negative	 38 (84.4)	 70 (93.3)

Unknown	 3 (6.7)	 0 (0.0)

BMI: body mass index; ER: estrogen receptor; PR: progesterone receptor; 
HER2: human epidermal growth factor receptor; SD: standard deviation

Table 3. Summary of treatment management of 
male and female breast cancer patients

	 Males 	 Females  
	 (n=45)	 (n=75) 
Treatment	 No. (%)	 No. (%)	 p

Surgery			 

Complete mastectomy	 44 (97.8)	 45 (60.0)	

Lumpectomy	 0 (0.0)	 27 (36.0)	 <0.0001

None	 1 (2.2)	 3 (4.0)	

Radiotherapy	 11 (24.4)	 47 (62.7)	 <0.0001

Post-mastectomy	 10 (22.7)	 20 (44.4)	 0.0302

Chemotherapy	 19 (42.2)	 49 (65.3)	 0.0134

Anthracyclines	 15 (33.3)	 35 (46.7)	 0.1515

Endocrine therapy	 41 (91.1)	 69 (92.0)	 1.0000

Tamoxifen	 38 (84.4)	 19 (25.3)	 <0.0001

AI	 10 (22.2)	 64 (85.3)	 <0.0001

SERD	 1 (2.2)	 4 (5.3)	 0.6492

GnRH agonists	 4 (8.9)	 3 (4.0)	 0.4228

Median (range) 	 59.7	 59.5	 0.8141 
duration, months	  (7.7-186.1)a	  (0.4-122.3)b

AI: aromatase inhibitor; GnRH: gonadotropin releasing hormone; SD: 
standard deviation; SERD: selective estrogen receptor degrader. an=40; 
bn=69

Table 2. Clinical summary of male and female 
patients with metastatic disease

	 Males 	 Females  
	 (n=45)	 (n=75) 
	 No. (%)	 No. (%)

Site of metastases		

Bone	 3 (6.7)	 14 (18.7)

Brain	 0 (0.0)	 3 (4.0)

Liver	 2 (4.4)	 8 (10.7)

Lung	 3 (6.7)	 3 (4.0)

Other	 0 (0.0)	 3 (4.0)
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tions may be the result of lower proportion of MBC patients with 
node positive disease, thus not meeting standard criteria for post-mas-
tectomy radiation and adjuvant chemotherapy.

There was no significant difference in the proportion of endocrine ther-
apy use between male and female patients (91.1% vs. 92.0%, p=0.999). 
Compared to females, the majority of male patients received tamoxifen 
(84.4% vs. 25.3%, p<0.001), whereas most female patients received an 
aromatase inhibitor (AI) (85.3% vs. 22.2%, p<0.001). Crossover be-
tween tamoxifen and AI therapy occurred in 8 female patients. There was 
no difference in median duration of adjuvant hormonal therapy between 
male and female patients (59.7 months vs. 59.5 months, p=0.814). Ad-
herence to endocrine therapy was similar between the 2 groups with 
72.5% MBC patients completing at least 48 months of tamoxifen com-
pared to 63.8% of matched female breast cancer (p=0.350).

Survival
Survival results are summarized in Table 4 and Figure 1 and 2. No 
difference in the Kaplan-Meier curves was found between males and 
females in OS or DDFS (OS: p=0.287; DDFS: p=0.318; Figure 1). 
Among patients receiving chemotherapy, marginal differences were de-
tected in OS and DDFS between males and females favoring male pa-
tients (p=0.054 for OS; p=0.045 for DDFS; Figure 2a and b) and no 
differences were detected in OS or DDFS between males and females 
treated without chemotherapy (p=0.172; p=0.102; Figure 2c and d). 

Oncotype DX and modified Magee recurrence scores
Table 5 provides the summary of Oncotype DX and Magee scores in 
the study cohorts. Oncotype DX RSs were available for 5 men (11.1%) 
and 12 women (16.0%). Due to the low number of Oncotype DX 
testing performed, the modified Magee equation was used to estimate 
recurrence risk. The modified Magee recurrence scores could be cal-
culated for 26 men (57.8%) and 47 women (62.7%). Mean scores 
were similar between male and female cohorts (20.3, range 7.5-31.2, 
SD 6.3 vs. 19.8, range 8.8-39.4, SD 8.1; p=0.822). There was also 
no statistically significant difference in the categorized Magee score 
distribution between males and females, although, the intermediate 
score was most common in male subjects, while the low score was most 
common in female subjects (Low: 34.6%; Intermediate: 61.5%; High: 
3.9% for males and Low: 48.9%; Intermediate: 38.3%; High: 12.8% 
for females, p=0.162).  

Discussion and Conclusion

This single institution, retrospective study compared clinical and his-
topathologic features, management, and outcomes between patients 
with stage I-III MBC and a well-matched female breast cancer cohort. 
As expected, MBC patients in our study primarily presented with a 
higher rate of HR-positivity (97.8%) and a lower rate of HER2 am-
plification (8.9%) compared to historical female breast cancer data 
(approximately 75% HR+; 18-25% HER2+) (6, 22, 23). Results sug-

Table 4. Survival analysis of male and female 
breast cancer patients

	 Males 	 Females  
	 (n=45)	 (n=74) 
Treatment	 No. (%)	 No. (%)	 p

Overall Survival			 

Death	 8 (17.8)	 16 (21.6)	 0.287

Median TTD, years	 N/A	 12.9	

Distant Disease-Free Survival			 

Disease progression	 9 (20.0)	 18 (24.3)	 0.318

Median TTP, years	 N/A	 11.1	

TTD: time to death; TTP: time to progression

Table 5. Recurrence risk calculation using 
Oncotype DX and the modified Magee equation

	 Males 	 Females	 p

Oncotype DX 	 n=5	 n=12	

RS; mean (SD)	 18.8 (5.7) 	 13.7 (9.4)	 0.2777

Range	 11 - 26	 0 - 33	

Modified Magee 	 n=26	 n=47	

RS; mean (SD)	 20.3 (6.3)	 19.8 (8.1)	 0.8222

Low; n (%)	 9 (34.6)	 23 (48.9)	

Intermediate; n (%)	 16 (61.5)	 18 (38.3)	 0.1620

High; n (%)	 1 (3.9)	 6 (12.8)	

RS: recurrence score; Low: RS<18; Intermediate: 18≤RS≤30; High: RS>30

Figure 1. a, b. Survival estimates in male and female study subjects. 
(a) Overall survival. (b) Distant disease-free survival

a b

Figure 2. a-d. Overall and distant disease-free survival between male 
and female patients based on receipt of chemotherapy. (a) Overall 
survival in patients treated with chemotherapy. (b) Distant disease-
free survival in patients treated with chemotherapy. (c) Overall 
survival of patients not treated with chemotherapy. (d) Distant 
disease-free survival of patients not treated with chemotherapy

c d

a b
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gested no overall differences in OS or DDFS, but there were important 
differences in the management of cancer between the two cohorts. For 
instance, while the use of hormone therapy overall did not differ be-
tween the male and female cohorts (as expected tamoxifen was used 
much more frequently in male subjects) the rate of breast conserving 
surgery and adjuvant chemotherapy was significantly lower in male 
patient compared to well match female subjects.

Use of tamoxifen as adjuvant endocrine therapy for MBC is in line 
with contemporary best practices as evidenced by a strong preference 
for tamoxifen use over AIs in most previously published reports (2, 7, 
24). The median duration of endocrine therapy was similar between 
MBC and female breast cancer patients and approached the 5-year 
standard of care at the time. Furthermore, 72.5% MBC patients in our 
study completed at least 48 months of tamoxifen compared to 63.8% 
of matched female breast cancer (p=0.350). Tamoxifen adherence (de-
fined as ≥ 80%) in female breast cancer is associated with improved 
OS (25). Local treatment for breast cancer differed between the two 
cohorts, with every male patient in this study who had breast surgery 
for operable cancer undergoing a mastectomy, a finding comparable 
to existing literature (24, 26). There are several explanations for this 
finding, including the scarcity of breast tissue and tendency for men 
to present with more advanced disease, including larger tumor size 
and higher rates of chest wall and retro-areolar infiltration (27). Fur-
thermore, the results show that the proportion of males on adjuvant 
radiotherapy after mastectomy was much lower compared to females. 
Existing literature has reported anywhere between 3-100% of male 
patients received adjuvant radiotherapy and are largely heterogeneous 
in their conclusions, some of which are artifacts of high prevalence of 
advanced disease with axillary nodal involvement (28-33). The lower 
proportion of lymph node positivity in male patients relative to female 
patients in our study may confound our observations. There was no 
significant difference in OS or DDFS between male and female co-
horts in this study. Previous retrospective studies also found no differ-
ence in OS or progression-free survival in MBC compared to female 
breast cancer when matched by age and stage (3, 4, 34, 35). Therefore, 
long-term outcomes of male patients may not be significantly different 
from female patients when matched for stage, HR and HER2 status, 
age of diagnosis, and other prognostic factors, despite significant dif-
ferences in management. 

Since most prognostic tests are based on female study populations and 
do not account for sex-based genomic or molecular disparities, dif-
ferences in RS as determined by Oncotype DX for male and female 
breast cancer are an important area of active research (13, 36, 37). A 
recent study of 322 men demonstrated that MBC patients are dissimi-
lar in terms of prognostic information contained within the Oncotype 
DX RS results. Among breast cancer patients with high RSs (RS ≥31), 
the 5-year breast cancer-specific survival was significantly lower for 
MBC than female patients (12). In order to address RS discrepancies 
between the male and female breast cancer patients, we assessed RSs 
with a modified Magee equation (16). We found that overall, modified 
Magee scores were similar between male and female cohorts. However, 
male patients more commonly had intermediate RSs, while matched 
female patients more commonly had low RSs. These minor differences 
may be attributed to variation in tumor biology as measured by the un-
matched Magee score parameters, namely H-score and tumor grade. 
Unfortunately, due to a small sample size, we were unable to compare 
DDFS and OS between low, intermediate and high Magee recurrence 
scores. Interestingly, there was discrepancy in chemotherapy use based 
on RS as calculated by Magee equation with higher proportion of fe-

male breast cancer patients treated with adjuvant chemotherapy across 
all RS categories. Within the low RS group, 22% of MBC patients 
(2 out of 9) and 35% female patients (8 of 23) had chemotherapy. In 
the intermediate category, 50% of males and 83% of female patients 
had chemotherapy. The high RS group had no MBC patient who had 
chemotherapy, while 5 out of 6 female patients (83%) had adjuvant 
chemotherapy.

We feel that the biggest strength of present study is the use of a cohort 
of female breast cancer patients that were well-matched to the male 
patients: the majority of male patients were matched with two females 
based on age of diagnosis (within five years), year of diagnosis (within 
five years), stage at diagnosis, ER, PR, and HER2 status. There are, 
however, some limitations of this analysis that are worth noting. The 
study spans a large time frame, during which standard therapies for 
breast cancer have changed. However, we attempted to minimize the 
effect of the diagnosis date by matching patients that were diagnosed 
within 5 years of each other. Despite this comprehensive matching 
used in this study, less stage IIA MBC patients had node positive dis-
ease than stage IIA female patients, which could explain imbalances in 
the proportion of patients receiving post-mastectomy radiation and 
adjuvant chemotherapy. In addition, although a broad time frame was 
used to capture cases, the number of male cases was relatively small 
which prevented analysis of the association between survival and RSs 
and limits the generalizability of the survival analysis. Furthermore, 
the paucity of histopathological data in certain patients limited our 
use of the modified Magee equation and resulted in about 45% of 
cases missing RSs. 

In conclusion, the rarity of MBC makes it very challenging to study 
this population in either randomized clinical trials or cohort studies. 
Aside from the International Male Breast Cancer Program of the Euro-
pean Organization for Research and Treatment of Cancer (EORTC), 
this study is one of the largest matched cohort studies to date. Results 
highlight that there is no significant difference in overall or distant 
disease-free survival, despite some differences in management of the 
disease between male and well-matched female breast cancer patients. 
This suggests that breast cancer specific factors rather than gender play 
a role in patient outcome and early detection and appropriate treat-
ment are critical factors affecting survival of male patients with breast 
cancer.
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Original Article

Introduction

Cancer is commonly a disease of the old and the median age at diagnosis of all sites is 65 years-old, according to U.S. SEER data (1). 
Several common cancers, such as lung carcinomas, prostate cancer, and gastrointestinal cancer, present at the median age of 65 years and 
older. Although the median age at presentation of breast cancer is 61 years, 45% of breast cancer patients are 65 years and older (2). Older 
patients (≥80 years-old) constitute a significant percentage of these patients. About one in four patients with breast cancer above age 65 or 
10.6% of the total breast cancer population is 80 years-old or older (3). This age group often presents challenges in their treatment because 
of comorbidities and frailty. Studies have also found that diagnosis is commonly delayed due to reduced screening (4). Challenges include 
cardiovascular and cerebrovascular comorbidities that preclude general anesthesia for surgical treatment and may increase adverse effects 
of chemotherapy treatment. Many patients, especially in the older part of the age spectrum (>85 years-old), would not be considered for 
chemotherapy treatment by most oncologists, even when an oncologic indication exists, because of a perceived or actual increase in adverse 
effects of such therapy. Elderly patients may also be more prone to the adverse effects of hormonal treatment, such as neurocognitive func-
tion decline and aromatase inhibitor-associated osteoporosis. Overall, these challenges could lead to inferior outcomes of breast cancer in 
the elderly, and such outcomes may be improved by better-tailored therapies that take into consideration the functional status and organ 
reserves of the individual patient rather than the numeric age (5).

A few older and more contemporary studies have addressed the particular presentation and treatment characteristics of breast cancer in the 
older population (6-9). Breast cancer in this population tends to present later and may receive less than standard surgical treatment due to 
comorbidities or perceptions of the surgeon (5). They also tend to receive less often chemotherapy or radiation (7).
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ABSTRACT

Objective: Breast cancer is the most common cancer in women and one in ten patients affected are over age 80. However, this age group is mostly excluded 
from clinical trials and data to inform their care is sparse.

Materials and Methods: Medical records of all patients aged 80 years-old and older diagnosed and treated for breast cancer in a single center over a 
six-year period were retrospectively reviewed. A cohort of patients aged 65 to 75 treated for breast cancer at the same center during the same period was also 
reviewed for comparison.

Results: Patients in the 80 and over age group were commonly diagnosed with stage II or III disease (39.2%) compared to younger patients who were 
diagnosed more commonly (61.6%) with stage I disease. Sub-types of breast cancer had a similar representation in the two groups. Hormonal therapy was 
used equally in the two groups, but significantly fewer patients in the 80 and over age group had radiation therapy and chemotherapy as part of their treat-
ment. Despite these differences, recurrence rates were not significantly different between the two groups.

Conclusion: Individualized treatments taking into consideration the patient’s general status, comorbidities and life expectancy are feasible in the older 
breast cancer population and result in outcomes similar to those of younger patients in the short and intermediate terms.
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Further information on clinical, sub-type and therapy characteristics 
in a modern series of elderly breast cancer patients is presented in this 
paper and comparisons are drawn with younger patients treated con-
comitantly in a single center. As options of systemic treatment beyond 
hormonal therapy and chemotherapy increase in breast cancer and 
include targeted treatments and immunotherapy, an improved under-
standing of the disease in the elderly will help with better tailoring of 
therapies (10, 11).

Materials and Methods

A retrospective review of patient case records was performed to iden-
tify patients over 80 years-old treated for breast cancer at our center 
between August 2013 and March 2019. Charts were reviewed, and 
data on key demographic and tumor characteristics of interest were re-
corded and analyzed. A similar group of patients with breast cancer but 
aged 65 to 75 treated at the same period were selected and analyzed 
for comparison. For each patient older than 80 years of age, a patient 
aged 65 to 75 included in the database and diagnosed as close as pos-
sible was selected for inclusion in the comparison group. Demographic 
data were captured from patient medical records, as well as data on 
the histologic characteristics of tumors, stage, tumor markers and mo-
lecular characteristics, including Estrogen Receptor (ER), Progester-
one Receptor (PR) and Human Epidermal Growth Factor Receptor 2 
(HER2) expression. Histoscores for ER and PR were calculated as the 
product of the percentage of cells staining positive for the receptors 
multiplied by the staining intensity (strong intensity= 3, moderate in-
tensity = 2, weak intensity of staining= 1). Data on patient treatments 
and outcomes were also extracted from electronic medical records. 

Statistical analysis
Descriptive statistics were used for the summary of the variables of 
interest. The x2 test or Fisher’s exact test was used to evaluate differ-
ences in clinical and biologic characteristics of patients with or without 
outcomes of interest. Continuous parameters were compared with the 
t test. The Kaplan-Meier method was used for the construction of OS 
and PFS curves. All resulting p values were considered to be significant 
at the level of p<0.05.

The protocol of the study was approved by the Research Ethics Board 
of the institution (# 2019-07-01).

Results 

Ninety-seven patients 80 years-old and older (older group) were treat-
ed for a breast cancer and are analyzed. A similar group of breast cancer 
patients age 65 to 75 (younger group) treated over the same period 

were analyzed as a comparison. The median age of the older group was 
85 years-old (range, 80-97). Eighty-five patients (87.6%) were 80 to 
89 years-old, and 12 patients (12.4%) were 90 years-old and older. 
The median age of the younger group was 70 years-old (range, 65-75) 
(Table 1). A significantly higher percentage of older patients (88.7%) 
had their cancer diagnosed clinically as opposed to diagnosis through 
screening compared with the younger patient group in whom the 
cancer was most commonly (54.5% of cases) diagnosed with screen-
ing. Consistently, there was also a difference in the two groups in the 
stage of cancer at diagnosis. Most breast cancers in the younger group 
(67.7%) were diagnosed as in situ disease or stage I, whereas in the old-
er group, this percentage was 43.3% (p=0.01, Table 1). A significant 
proportion of the older patients (15.4%) were not completely staged 
pathologically as no intervention beyond the biopsy of the primary tu-
mor was performed. No significant differences were observed between 
the groups in tumor grade, histologic type or biologic sub-type. There 
were also no significant differences between the groups regarding ER 
and PR positivity.

The older group also exhibited a heavier comorbidity burden than 
the younger group, including heart disease and kidney disease and 
a trend (although not statistically significant) for higher rates of hy-
pertension and diabetes (Table 2). The median number of comor-
bidities was 3 (range, 0-10) in the older group and 2 (range, 0-10) 
in the younger group (p<0.0001). Patients in the older age group 
were receiving a higher average number of medications (median: 5, 
range: 0-14) than patients in the younger group (mean: 3, range: 
0-13, p=0.001).

The older group of patients received more commonly a mastectomy 
(33% of patients versus 23.2% of patients in the younger group), 
whereas the reverse was true for a lumpectomy (p=0.02, Table 3). 
Older patients had also more commonly no surgical intervention at 
all (15.5% of patients) or no axillary intervention (sentinel node bi-
opsy or dissection). Among adjuvant therapies, hormonal therapy 
was equally used between the groups; however, adjuvant radiation 
and chemotherapy were less used in the older group (33% versus 
75.8% for radiation and 11.3% versus 35.4% for chemotherapy, 
Table 3).

The median follow-up in the older group was 22.6 months (range, 
0-120 months), and the median follow-up in the younger group was 
34.8 months (range, 0-135 months). Outcomes were overall positive 
in both groups, with 13 patients in the older group and four patients 
in the younger group having tumor recurrence or progression. Over-
all Survival (OS) was acceptable for both groups but better for the 
younger group due to competing causes of death in the older patients 
(Figure 1).
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Key Points

•	 Occurrence of breast cancer should not be underestimated in the 
population of women above 80 years of age.

•	 Breast cancer is diagnosed more commonly clinically rather than 
with screening in women older than 80 years of age.

•	 The biology of breast cancer is not significantly different in women 
80 years-old and older compared with younger post-menopausal 
women.

•	 Breast cancer patients 80 years-old and older receive hormonal ther-
apies in a comparative rate with younger patients but they receive 
radiation therapy and chemotherapy less commonly than younger 
counterparts.

Figure 1. Overall Survival of patients with breast cancer over 80 
years-old (group-older) versus patients 65 to 75 years-old (group-
younger). Log Rank p=0.007
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Discussion and Conclusion

Octogenarians represent about one in ten patients with breast cancer. 
In the age group 80 to 84 years-old the incidence of breast cancer per 
100,000 people is about 400, which is similar to the incidence for the 
75 to 79 age range and much higher than the incidence in women 50 

to 54 years-old in whom the incidence is just above 200 per 100,000 
people (12). The disease may differ biologically in patients 80 years old 
and older. In addition, treatments in this instance have to take into 
consideration the particularities of this older population.

In this report, we investigated the characteristics, treatment and out-
comes of breast cancer in octogenarians and nonagenarians and com-
pared them with a similar group of younger patients aged 65 to 75 who 
were treated at our center during the same period. The main findings 
included that older patients were more commonly diagnosed clinically 
and with a stage II or III disease compared with younger patients who 
were diagnosed more commonly with screening and with stage I dis-
ease. Additionally, there were no significant differences in the histology 
or sub-type of tumors in the two groups. Older patients, as expected, 
had a higher number of comorbidities and took on average 1.5 more 
medications than younger patients. Regarding therapy, the group aged 
80 and older underwent more commonly a mastectomy or no surgery 210

Eur J Breast Health 2020; 16(3): 208-212

Table 1. Patient and disease characteristics in 
patients with breast cancer over 80 years-old versus 
patients 65 to 75 years-old

		  Group 	 Group 
		  >80	 65-75	 p 

Age			 

Median age at diagnosis 	 85 (80-97)	 70 (65-75) 
(range)		

Mode of Detection			 

	 Screening	 11 (11.3%)	 54 (54.5%)	 <0.000

	 Clinical	 86 (88.7%)	 45 (45.5%)	

Stage			 

	 0	 8 (8.2%)	 6 (6.1%)	 0.01

	 I	 34 (35.1%)	 61 (61.6%)

	 II	 35 (36.1%)	 22 (22.2%)

	 III	 3 (3.1%)	 8 (8.1%)

	 IV		  2 (2.1%)	 1 (1%)

	 N/A	 15 (15.4%)	 1 (1%)	 <0.000

Size			 

Median size (cm) (range)	 2.4 (0.5-10)	 2.0 (0.2-11.2)	 0.13

Grade			 

	 1	 8 (8.2%)	 13 (13.1%)	 0.82

	 2	 36 (37.1%)	 43 (43.5%)	

	 3	 28 (28.9%)	 34 (34.3%)	

	 N/A	 25 (25.8%)	 9 (9.1%)	

Histology			 

	 Ductal	 67 (69.1%)	 63 (63.6%)	 0.10

	 Lobular	 9 (9.2%)	 15 (15.2%)	

	 Mixed	 3 (3.1%)	 11 (11.1%)	

	 Other	 6 (6.2%)	 10 (10.1%)	

	 N/A	 12 (12.4%)	 0	

Sub-Type			 

	 ER+/HER2-	 71 (73.2%)	 72 (72.7%)	 0.74

	 HER2+	 12 (12.4%)	 12 (12.1%)	

	 Triple Negative	 6 (6.2%)	 9 (9.1%)	

	 N/A	 8 (8.2%)	 6 (6.1%)	

The second comparison in stage refers to all patients 
clinicopathologically staged versus not staged
N/A: not available; ER: estrogen receptor; HER2: human epidermal 
growth factor receptor 2

Table 2. Comorbidities and polypharmacy in the 
group of patients with breast cancer over 80 years-
old versus patients 65 to 75 years-old 

Comorbidities	 Group >80	 Group 65-75	 p 

Heart disease	 37 (38.1%)	 13 (13.1%)	 <0.000

Diabetes	 25 (25.8%)	 15 (15.2%)	 0.065

Hypertension	 58 (59.8%)	 47 (47.5%)	 0.08

Lung disease	 18 (18.6%)	 17 (17.2%)	 0.80

Kidney disease	 10 (10.3%)	 2 (2%)	 0.01

Previous cancer	 13 (13.4%)	 11 (11.1%)	 0.62

Median number of 	 3 (0-10)	 2 (0-10)	 <0.00 
comorbidities (range)	

Polypharmacy			 

	 Median number of 	 5 (0-14)	 3 (0-13)	 0.001 
	 medications (range)	

Table 3. Cancer treatments in the group of patients 
with breast cancer over 80 years-old versus patients 
65 to 75 years-old

Treatment	 Group >80	 Group 65-75	 p 

Surgery 			 

Lumpectomy	 50 (51.5%)	 74 (74.8%)	 0.02

Mastectomy	 32 (33%)	 23 (23.2%)	

None	 15 (15.5%)	 2 (2%)	 <0.000

No axillary intervention	 19 (19.6%)	 7 (7.1%)	 0.01

Hormonal therapy	 69 (71.1%)	 74 (74.7%)	 0.56

Radiation	 32 (33%)	 75 (75.8%)	 <0.000

Chemotherapy	 11 (11.3%)	 35 (35.4%)	 <0.000

In the surgery comparisons the first comparison refers to lumpectomy 
versus mastectomy and the second comparison refers to any surgery 
(lumpectomy or mastectomy) versus no surgery



as their primary surgical treatment, and a significant proportion, about 
one in five patients, did not have an axillary intervention. Radiation 
and chemotherapy were also used less in the older group compared 
with younger counterparts, aged 65 to 75.

Given that guidelines do not advocate for the screening of breast can-
cer in women older than 75 or with a life expectancy of fewer than 
10 years (13, 14), the finding of more advanced stage at diagnosis in 
older patients should not come as a surprise and is consistent with 
a higher percentage of clinically diagnosed cancers in these patients. 
Randomized trials of screening mammography have not included 
women above age 75 and only one trial included women above age 70 
(15). Thus, benefit of screening in reducing mortality in women age 
80 and above is uncertain.

Molecular characteristics of breast cancer in patients 80 years-old and 
older are similar in the older and younger group. This finding is consis-
tent with the results of another series that compared 83 octogenarian 
breast cancer patients with a group of 249 breast cancer patients 60 to 
70 years-old (7). In this series, hormone receptor-positive cancers were 
equally prevalent in patients older than 80 compared with patients 
aged 60 to 70 and similar to the prevalence of hormone receptor posi-
tivity in the current series. HER2 positivity was also not significantly 
different in the two groups (7). An additional report of 124 patients 
80 years-old and older also confirmed HER2 positivity in 12% (16). 
Another series compared women with breast cancer above 60 years-old 
with counterparts between ages 40 and 59 and those below age 40 
(16). It found that the group diagnosed at age above 60 years-old had 
a higher percentage of ER/ PR positive tumors than patients aged 40 
to 60 or younger. HER2 positive tumors were equally prevalent in the 
three groups (17). In contrast, a study from the Netherlands showed a 
higher prevalence of HER2 positive tumors (22%) in women younger 
than 40 years-old compared with women over 70 years old who had 
HER2 positive tumors in 10% of cases (18). The basal-like phenotype 
was observed in 13.4% of the breast cancers in patients older than 60 
as opposed to 22.6% in patients 40 to 60 years-old (17). Regarding 
specific mutations, the tumor suppressor p53 gene was more common-
ly mutated in patients in the 40- to 60-year age group (41.5% versus 
29.1%). However, mutations of the E-cadherin gene (CDH1) com-
monly associated with lobular histology and the luminal phenotypes 
were more prevalent in patients above age 60 (19.3% versus 12.2% in 
younger patients) (17). Together, these findings suggest that there is 
a similarity between the breast cancer sub-type landscape in patients 
over 80 years of age and younger post-menopausal counterparts. Con-
versely, peri-menopausal and pre-menopausal patients have higher per-
centages of HER2 positive and triple-negative cancers. 

Despite similarities of breast cancer biologic sub-types between wom-
en over 80 years-old and younger post-menopausal women, their treat-
ment needs to be tailored due to increased comorbidities associated 
with decreased organ function reserves and frailty. We have observed 
a significant increase in comorbidities and polypharmacy in our older 
patients, which is consistent with previous research (7). As a result, 
decreased use of radiation therapy has been observed. However, in our 
series, this may also be justified by increased mastectomy use in older 
patients. A significantly decreased use of chemotherapy, despite similar 
tumor biology and higher tumor stage, is certainly due to concerns 
about the tolerability of treatment and possible effects for the perfor-
mance status and self-sufficiency of patients (19). This finding is a le-
gitimate concern even for patients in this age group who are initially 
entirely independent, as their ability to metabolize the drugs may be 

sub-optimal and exposure levels disproportionate (20). Geriatric as-
sessment is an integral part of the care of older cancer patients and 
may accurately predict patients at higher risk for treatment toxicity 
(21-24). Reassuringly, although the Overall Survival of older patients 
was lower than that of the younger group, competing causes rather the 
breast cancer was more commonly the cause of their demise and, the 
recurrence rates were not different. In addition, the benefit of chemo-
therapy may not be as extensive in older patients, which would make 
the balance of risk- benefit less favorable (8, 25).

The main limitations of the current study include the retrospective 
nature of its design that may have introduced selection and record-
ing bias and the moderate size that may have precluded detection of 
smaller differences between the groups. In addition, despite the fact 
that the study population is contemporary, new therapies that have 
been introduced recently such as CDK inhibitors, PI3K inhibitors and 
immune checkpoint inhibitors (10, 26-29) have not been included 
in the treatments that the patients, either in the older or the younger 
group, have received.

In conclusion, this study has shown that breast cancer in women 
who are 80 years-old and older is biologically similar to the disease 
in younger post-menopausal women but tends to present in more ad-
vanced stages possibly due to lower rates of screening in this popula-
tion. Despite lower use of radiation and chemotherapy in patients 80 
years-old and older, disease recurrence rates remain low, at least in the 
short-term. Individualized therapies that consider the patient’s general 
status, comorbidities, and life expectancy remain the key for optimal 
outcomes, both from a cancer outcome perspective and from the per-
spective of preserving the quality of life and independence of the pa-
tient. Novel targeted cancer treatments with a better safety profile than 
standard chemotherapy will provide further opportunity for improv-
ing outcomes, especially for sub-types with limited options currently, 
such as triple-negative disease. 
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Original Article

Introduction

Systemic therapy in a newly diagnosed patient with breast cancer is increasing as an integral part of the multi-disciplinary treatment 
considering primary tumor factors (1, 2). Neoadjuvant chemotherapy (NAC) as a valuable tool, can reduce the size of primary tumors 
and control loco-regional recurrence rates and eradicate the disease in the regional lymph nodes and convert node-positive disease to 
node-negative (3). Widespread uses of NAC will downstage the primary tumor in most women and increasing the feasibility of breast-
conserving surgery (BCS) in previously mastectomy candidates and decreasing the extent of avoidance of axillary lymph node dissection 
(ALND) in nodal positive patients (4). In this regard, combination chemotherapy regimens are superior to single-agent chemotherapy (5) 
and regimens contain both anthracycline and taxane had the highest of complete response. 

The pathologic complete response (pCR) in the breast and axillary lymph node after NAC would improve outcomes and it is used as a 
surrogate marker for survival for some groups (6, 7). Breast cancer subtypes are classified by molecular markers such as estrogen receptor 
(ER), progesterone receptor (PR), and human epidermal growth factor receptor 2 (HER2) and these subtypes are associated with different 
behavior and response to the chemotherapy (8, 9). Several studies have shown pCR rates with some variation up to 40% after NAC based 
on tumor biologic subtypes (7, 10-12). The pCR rate and a favorable outcome are highest for triple-negative (TN) tumors, followed by 
HER 2 positive tumors and least for hormone-positive (12). 

Some limitations such as a non-standardized pCR definition, presence of non-invasive and invasive cancer, prognostic impact of breast 
cancer subtypes, and difference in NAC regimens have caused unexpected differences in reported pCR.
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ABSTRACT

Objective: The pathologic complete response (pCR) in the breast and axillary lymph node after neoadjuvant chemotherapy (NAC) would improve 
outcomes and it is used as a surrogate marker for survival. Our objective was to evaluate the breast and nodal pCR in breast cancer patients with estrogen 
receptor-positive (ER) and HER2 negative subtypes. Meanwhile, we sought to examine the impact of predicting factors on the rate of pCR. 

Materials and Methods: In this multicenter retrospective study, medical records data of 314 women with ER+/HER2- breast cancer subtype who 
received neoadjuvant chemotherapy was extracted from oncology centers' data between 2011 and 2018. Breast and axillary lymph node pCR were assessed. 
Meanwhile, receiver operating characteristic (ROC) curve analysis was performed to assess the predictive value for proliferative index (Ki-67%) expression. 

Results: Breast pCR was seen in 25.2% (n=79) of the 314 cancer patients and partial response was seen in 47.8% (n=150), too. Nodal pCR was reported 
in 30.9% (n=97) of the 249 node-positive patients.  The overall pCR (both breast & node) was observed in 14.6 % (n=46) of the 272 patients in which the 
data of breast and nodal were available. We identified 22.5% as the best cut-off value for ki-67 expression in predicting complete response to NAC. 

Conclusion: The pCR rate after NAC in ER+/HER2– subtypes of breast cancer is low. Therefore, the optimal therapy for these patients should be further 
investigated.
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Since the luminal subtypes of breast cancer (estrogen-receptor and/
or progesterone-receptor positive and HER2 negative) were reported 
about 60% of cases in our country (13), the evaluation of the patho-
logic response to NAC in this group seems to be necessary. 

The first goal of this study was to evaluate the breast and nodal patho-
logic response in breast cancer patients with ER positive and HER2 
negative subtypes and the secondary objective was to examine the im-
pact of predicting factors on the rate of pCR. 

Materials and Methods

The present study was approved by the ethics committee of Tehran 
University of Medical Sciences and patients’ consent was available in 
hospital medical file for research projects considering ethical issues.

This multicenter retrospective study was conducted in the oncology 
centers of Tehran capital city of Iran. Patients’ information (age at the 
time of diagnosis, initial tumor size with ultrasonography before NAC, 
tumor type, stage, and nuclear grade, NAC regimen, Ki-67 prolifera-
tion marker, and type of surgery) was extracted from their medical 
records of patients between 2011 and 2018 by the main investigator. 
All patients with pathologically confirmed invasive ductal carcinoma 
(IDC) or invasive lobular carcinoma (ILC) of the breast with stage I to 
III who received NAC were included in this study. 

In order to decrease the false-negative rate of SLNB after NAC as a 
reliable technique to replace ALND, certain precautions have been 
applied as a standard protocol in all oncology centers. For all pa-
tients, dual tracer radio-labelled colloid and patent blue have been 
injected for SLN mapping and only patients with at least three reac-
tive SLNs were considered as node negative. None of our patients 
had nodal localization with clips or tattooing at the time of needle 
biopsy.

Patients were eligible for inclusion if they were ER positive and HER2 
negative based on their diagnostic core biopsy. Hormone positivity was 
defined as ≥ 1% of cells staining positive for ER or PR. HER2 receptor 
status was defined at immunohistochemistry (IHC) as negative with 
staining of 0 or 1+. HER2 amplification was assessed in equivocal (2+) 
by fluorescence in situ hybridization (FISH). Patients previously had 
an excisional biopsy for diagnosis or if they had any part of their sur-
gery such as sentinel lymph node biopsy before NAC were excluded 
from the study. Ki-67 was calculated using scoring systems to estimate 
a proliferation index (PI); the number of positively stained tumor nu-
clei divided by the total number of nuclei in a specific region by pa-
thologists. All tumors were unifocal and patients with multifocal and 
multicentric tumors were excluded from the study.

The majority of patients have received combination NAC with AC-T 
(Doxorubicin, Cyclophosphamide, and Taxane) regimen. After com-
pletion of NAC, all patients underwent breast and axillary surgery, and 
surgical specimens were evaluated by expert pathologists.

Overall pCR was defined as no evidence of residual invasive cancer 
both in breast and axilla according to the most widely used definition. 
We assessed pathologic response in the breast regardless of axillary re-
sponse and in the axilla regardless of breast response, too. Partial re-
sponse (PR) was considered if there was any response regardless of the 
amount of changes in breast or axilla. No response (NR) was recorded 
if there was not any changes and sign of regression in breast and axilla. 

Statistical analyses 
Statistical analyses were performed using IBM Statistical Package for 
the Social Sciences version 20.0 (IBM SPSS Corp.; Armonk, NY, 
USA). Continues variables were reported as mean ± standard devia-
tion (SD) and categorical variables were identified as a number with 
percentages. Receiver operating characteristic (ROC) curve analysis 
was performed to assess the predictive value for Ki-67 expression. 
The impact of factors such as age at the time of diagnosis (<50, ≥50 
years), tumor size (<50, ≥50 mm), pathologic tumor (T) and nodal 
(N) score, nuclear grade, Ki-67 proliferation index (<22.5, ≥22.5), 
and progesterone receptor expression on pCR were determined using 
univariable analysis. Multivariate logistic regression analysis was per-
formed using age category, stage T, ki-67% category, and PR expres-
sion based on the univariable analysis (p-value less than 0.05 entered 
to the model). Odds ratio (OR) and 95% confidence interval (CI) 
are presented. All tests were two-sided and a p-value less than 0.05 
was considered statistically significant.

Results

A total of 314 patients with ER+/ HER2- receiving NAC were identi-
fied. The characteristics of study population are shown in Table 1. Me-
dian patients’ age was 48 years old and median tumor size at baseline 
was 30 (7-88 mm) by ultrasonography. The majority of the cancers 
(97.1%) were ductal, and 9 (2.1%) were lobular. 

The pathological response data are listed in Table 2. Breast pCR was 
seen in 25.2% (n=79) of the 314 cancer patients and partial response 
was seen in 47.8% (n=150), too. Nodal pCR was reported in 30.9% 
(n=97) of the 249 node-positive patients. Finally, the overall pCR 
(both breast & node) was observed in 14.6 % (n=46) of the 272 
patients in which the data of breast and nodal were available. One 
hundred twenty-three (39.2%) patients were considered successfully 
treated with BCS after NAC. Our results showed NAC resulted in 
avoidance of ALND in 20.7% (n=65) of node-positive cases. 

The area under the ROC curve (AUC) for ki-67 expression was 0.67 
(p=0.001; 95% CI: 0.58- 0.75). We identified 22.5% as the best cut-
off value for Ki-67 expression in predicting a complete response to 
NAC. This cut-off level was associated with an optimal sensitivity of 
72% and specificity 59%. 

Table 3 highlighted the association between predicting factors and 
overall pCR. The results show Ki-67 ≥22.5 and PR negative had more 
complete breast and nodal response. The adjusted OR of multivariate 
logistic regression analysis, illustrated a statistically significant positive 
association between younger age (<50 years), Ki-67 ≥22.5 and PR ex-
pression and overall pCR (Table 4).

Key Points

• 	 The rate of pathologic complete response (pCR) after neoadjuvant 
chemotherapy (NAC) in ER+/HER2- subtype of breast cancer is 
low.

•	 Younger age, progesterone receptor-negative, and increasing ki-67 
(cutoff point: 22.5%) as predicting factors were associated with an 
increased rate of pCR after NAC.

•	 Further studies are needed to find the best treatment in ER+/HER2- 
subtype of breast cancer.
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Discussion and Conclusion

In this multicenter retrospective study, data of 314 luminal breast can-
cer patients treated with neoadjuvant chemotherapy were evaluated 
for pathologic response rate. We found patients with ER positive and 
HER2 negative breast cancer had a 25.2% pCR rate in breast and 

30.9% in axillary lymph nodes. The impact of NAC on pCR in both 
breast and axilla was 14.6%. Our results demonstrated that ALND 
can be avoided for 20.7% of patients with nodal metastases. The breast 
conservation rate of this study was 39.2%. Results of multivariate anal-
ysis showed that younger age, PR negative and increasing Ki-67 score 
were associated with an increased rate of pCR after NAC. 

The pCR rate in both breast and axilla of the present study (14.6%) 
is higher than previously reported by the other studies. The pCR rate 
of the ACOSOG Z1071 multicenter clinical trial with 317 cases was 
11.4% (3) and in I-SPY trial with 93 cases was 9% (14). Von Minck-
witz et al. (10) study was reported the pCR rate of 8.9% in luminal 
A and 15.4% in luminal B/HER2- disease in the German popula-
tion (n=1994 for these two categories). A pCR rate of 9% has been 
reported by Caudle and their colleagues from MD Anderson Cancer 
Center, in 309 patients with HR+ /HER2- subtype (15). However, 
some studies manifested the lower pCR rate in both breast and axilla 
as about 5% in Petruolo et al. study and 4.3% in Lips et al. study (16, 
17). Petruolo study also showed the overall pCR is more common in 
ductal than lobular carcinoma (6% vs 1%) and lobular ones were less 
likely downstage than those with ductal carcinoma (16). Lips et al. 
have shown that lobular histology was not associated with chemother-
apy response when the analysis is restricted to HR+/HER2- tumors, 
too (17). Despite our small sample size of lobular carcinoma (n=9), 
our result confirmed by their findings and only one of the lobular 
patients responded completely to NAC.

A large scale study that analyzed pooled data of 12 international tri-
als with 11,955 patients reported the low pCR rate (7.5%) in HR+ /
HER2 - (grade 1,2), 16.2% in HR+/  HER2- (grade 3)  compared 
with another subtypes. They reported the association between pCR 
and the long-term outcome was weakest for this subtype of breast can-
cer (6). Our results showed the pCR in grades 1 and 2, and 3 were 
16.3% (38/233), and 17.6% (6/34), respectively and the pCR differ-

Table 1. Characteristics of study population (n=314) 

Characteristics	

Patient age, years 	 48.43±11.59*

	 <50	 168 (53.5)

	 ≥50	 134 (42.7)

	 Missing data	 12 (3.8)

Tumor type

	 IDC	 305 (97.1)

	 ILC	 9 (2.9)

Clinical T at presentation

	 T1	 27 (8.6)

	 T2	 160 (51)

	 T3	 24 (7.6)

	 T4	 54 (17.2)

	 Missing data	 49 (15.6)

Nodal category at presentation

	 N0	 23 (7.3)

	 N1	 161 (51.3)

	 N2	 88 (28)

	 N3	 0 (0)

	 Missing data	 42 (13.4)

Tumor grade

	 1	 46 (14.6)

	 2	 223 (71)

	 3	 39 (12.4)

	 Missing data	 6 (1.9)

Ki-67%	 26.33±19.56*

Progesterone receptor

	 Positive 	 288 (91.7)

	 Negative 	 26 (8.3)

Types of surgery

	 BCS +SLNB	 47 (15)

	 BCS +ALND	 76 (24.2)

	 MST +SLNB	 29 (9.2)

	 MST + ALND	 162 (51.6)

*Mean±SD. Categorical variables were expressed as number with percentages 
in parenthesis. IDC: invasive-ductal carcinoma; ILC: invasive-lobular carcinoma; 
BCS: breast conserving surgery; SLND: sentinel lymph node dissection; ALND: 
axillary lymph node dissection; MST: mastectomy

Table 2. Pathologic response of breast and node 

Pathologic Response	 Number (%)

Breast (n=314)

	 pCR	 79 (25.2)

	 RR	 150 (47.8)

	 NR	 85 (27.1)

Nodal (n= 249)

	 pCR	 97 (30.9)

	 PR	 35 (11.1)

	 NR	 117 (37.3)

Overall breast & nodal 

	 pCR	 46 (14.6)

	 PR	 168 (53.5)

	 NR	 58 (18.5)

Treated with BCS	 123 (39.2)

Avoidance of ALND in node positive	 65 (20.7)

pCR: Pathologic Complete Response; PR: partial response; NR: no response; 
BCS: Breast Conservative Surgery; ALND: Axillary Lymph Node Dissection
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ences between grades were not statistically significant. Boughey et al. 
study revealed the overall pCR was significantly higher in patients with 
triple-negative (38.2%) and HER2 positive (45.4%) disease than in 
those with HR+/HER2- (11.4%) (3). 

Based on this knowledge and low pathologic response rate in ER+/
HER2- breast cancer patients, it should be investigated whether the 
initial treatment approach would be NAC or surgery. 

On the other hand, achieving a pCR is not the only aim of treat-
ment with NAC and some evidence showed the pCR is not valid as a 
surrogate endpoint for improved event-free survival (EFS) and overall 
survival (OS) (6). So other benefits such as increasing the eligibility for 
BCS and decreasing the rate of ALND should be considered. In the 
present investigation, 38.5% of the patients have treated with BCS. 
Our result was consistent with another study in this subtype of breast 
cancer, which reported about 38% of patients could have BCS regard-
less of patient preference (16). It should be mentioned; in the present 
investigation, we don’t know how many patients selected mastectomy 
without considering physician’s recommendation for BCS. 

Many studies have found that tumors with more proliferating activity, 
benefit more from chemotherapy and Ki-67% can be used as a predic-
tor factor for a higher rate of pCR (18). Hormone positive receptor 
breast cancer subtypes often have low Ki-67 expression, resulting in 
lower response to chemotherapy (19, 20). In accordance with the other 
studies (21, 22), our study confirmed the Ki-67 proliferation index 
is a predictor of pCR to NAC in ER+/HER2- patients. Therefore, 
Ki-67 score should be considered as a biomarker for predicting pCR 
after NAC. In order to assess the potential value of Ki-67 in predicting 
response to NAC in breast cancer patients and suggest a cut-off value, 
several studies have recommended different values from 12% to 25% 
(23-26). Some of them adopted cutoff value without any valid expla-
nation or based on the median value. Our result was near to another 
study with Kim and colleagues that suggested a 25% level of Ki-67 is 
a reasonable value for predicting response to chemotherapy. We found 
22.5% of Ki-67 expression as a cutoff value; can predict the pCR in 
HR+/HER2- breast cancer patients.  

As well as, the impact of PR expression on the response of NAC was 
seen in our analysis which was consistent with other studies that reported 
significantly higher pCR in PR negative than PR positive (16, 17). Of 
course, the number of patients with progesterone receptor negative in 
our study is very low (n=26) and a wide confidence interval indicates that 
further studies with more sample size in this category are needed.

This study was the first evaluation of this context in Iranian women 
with breast cancer and it was our advantage. The other advantage was 
the high sample size. This study had some limitations. Since the study 
was extracted the data from medical records, missing data of some 
variables were high and as a major limitation, it may cause inaccu-
rate results. The second limitation was due to the incomplete record 
of NAC regimen. Therefore, the evaluation of the effect of different 
regimens on pCR was not possible. Since our study was a retrospective 
study, we couldn’t calculate the down-staging rate to BCS and it was 
third limitation of our study. One hundred forty- two patients with lo-
cally advance disease (T4 and N2) received NAC without considering 
the breast conserve is possible or not. The rest of patients were treated 
by NAC to decrease the tumor size. As we mentioned before, we don’t 
know who were candidate for mastectomy before NAC and down 
staged to BCS after NAC and how many patients selected mastectomy 
without considering physician’s recommendation for BCS due to fear 
of disease recurrence, and also we don’t know how many patients were 
eligible for breast conserving at the time of diagnosis but they received 
NAC in order to achieve better cosmetic. Therefore, the frequency of 
patients who treated with BCS after NAC was reported.

Table 3. Predictive factors associated with pathologic 
complete response (pCR) 

	 		  Partial response & 	  
Variable	 pCR	 No response	 p

Age			   0.001

	 <50	 34 (80.95)	 115 (52.5)

	 ≥50	 8 (19.05)	 104 (47.5)	

Tumor Type			   0.64

	 IDC	 45 (97.8)	 218 (96.5)

	 ILC	 1 (2.2)	 8 (3.5)	

Grade			   0.84

	 1 & 2	 38 (86.4)	 195 (87.4)

	 3	 6 (13.6)	 28 (12.6)	

Stage T			   0.07

	 1 & 2	 37 (82.2)	 149 (68.7)

	 3 & 4	 8 (17.8)	 68 (31.3)	

N Score			   0.76

	 0 & 1	 32 (69.6)	 152 (67.3)

	 2	 14 (30.4)	 74 (32.7)	

Ki-67%			   0.006

	 <22.5	 11(30.6)	 111 (59)

	 ≥22.5	 25 (69.4)	 77 (41)	

PR			   0.002

	 Positive	 36 (78.3)	 212 (93.8)

	 Negative	 10 (21.7)	 14 (6.2)	

Tumor size (mm)			   0.25

	 <50 	 36 (78.3)	 158 (69.9)

	 ≥50	 10 (21.7)	 68 (30.1)	

pCR: Pathologic Complete Response; PR: Progesterone Receptor; IDC: 
invasive-ductal carcinoma; ILC: invasive-lobular carcinoma

Table 4. Logistic Regression analysis for factors 
associated with pCR 

Variables	 Adjusted OR	 95%CI	 p

Age category (<50 / ≥50)	 3.07	 1.17-8.08	 0.02

Ki-67% (≥22.5 / <22.5)	 2.66	 1.15-6.16	 0.02

PR (Negative/Positive)	 3.52	 1.24-9.94	 0.02

PR: progesterone receptor; OR: odds ratio; CI: confidence interval. Considering 
univariable analysis age category, stage T, ki-67% category, and PR expression 
were entered to the model.
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In conclusion, considering the results of the present study and other 
investigations, the pathologic complete response rate after NAC in 
ER+/HER2- subtypes of breast cancer is low. Therefore, the optimal 
therapy for these patients should be further investigated. Meanwhile, 
Ki67 expression with cutoff point 22.5% could predict the pCR after 
NAC in ER+/HER2- as a biomarker. Although the decision to refrain 
from NAC in ER+/HER2− breast tumors should not be based on only 
one predictive marker, other variables such as age and progesterone 
receptor expression should be considered carefully.
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Original Article

Introduction

Breast cancer is the most common cancer type in women around the world, with 1 of 8 women being diagnosed with breast cancer during 
their lives (1). Most of the patients who receive diagnosis of breast cancer experience psychological reactions such as denial, anger or fear 
against the breast cancer after the start of treatment as well as during the treatment (2). Following the diagnosis of breast cancer, most 
of the patients with breast cancer face fatigue, depression, anxiety, mood disorders, sleep disorders and sexual problems (3). Depression 
prevalence is high in the first year following the diagnosis of breast cancer, and three studies having the highest depression prevalence 
in a systematic compilation contain the patients who are in the first year of the diagnosis (4). Another study illustrated that depression 
prevalence was around 32.8% among the breast cancer cases in a large sample of breast cancer. Moreover, it has been reported that 40% of 
the patients who Hospital Anxiety Depression Scale (HADS) recurrence have HADS high anxiety and depression scores (5). It has been 
determined that 42% of the patients with advanced breast cancer HADS psychiatric disorder; and 35.7% of them HADS depression or 
anxiety or both (6). 

Insomnia is one of the most common cancer symptoms, which is even more common in breast cancer cases and affect 42-69% of the pa-
tients with breast cancer (7). While insomnia may increase the risk of depressive symptoms and anxiety symptoms, sometimes depressive 
symptoms and anxiety symptoms may contribute to the progress of insomnia (8). 
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ABSTRACT

Objective: In the phase of diagnosis and treatment of breast cancer cases, patients can usually experience sexual dysfunctions, sleep disorders and 
psychiatric disorders such as anxiety and depression. The main objective of our research is to study of the pre-treatment and post-treatment anxiety, 
depression, sleep and sexual function levels in the patients with breast cancer.

Materials and Methods: Fifty-six patients with breast cancer and 52 healthy women have participated in our study. In order to determine the 
anxiety, depression, sleep and sexual function levels, Sociodemographic and Clinical Data Form, Hospital Anxiety Depression Scale (HADS), Pitts-
burgh Sleep Quality Scale (PSQI) and Arizona Sexual Experiences Scale (ASEX) scores are utilized at pre-treatment and post-treatment phases for 
patients with breast cancer and our control group. 

Results: According to scale scores applied to patients and control group, it has been determined that patients with breast cancer HADS sexual 
and sleep disorders, that their HADS and PSQI scores were higher and that ASEX scores decreased significantly (p<0.05). According to the scale 
scores calculated before and after treatment, there was a significant decrease in HADS and PSQI scores, whereas SEX scores have been increased 
significantly (p<0.05). 

Conclusion: According to the findings of our study, anxiety, depression, sexual dysfunction and sleep disorders in patients with breast cancer are 
far more explicit in the pre-treatment phase than post-treatment phase. Therefore, it is crucial to psycho-socially support patients with breast cancer 
in the early periods before starting the treatment after diagnosis. 
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Sexual life in cancer patients may be affected by unexpected cancer 
diagnosis, changes in age-related sexual functions (such as menopausal 
changes in women), changes in body image caused by cancer treat-
ments, infertility, fatigue, pain, and communication problems with the 
partner before diagnosis. Sexual dysfunction in patients with breast 
cancer is usually caused by many factors rather than a single factor (9). 
Mastectomy operation due to cancerous breast tissue presents a threat 
to the sexuality, motherhood, charm and body image of women, since 
woman breast is one of the most prominent symbols of femininity 
and sexuality in the female body and also it is a very important organ 
for the woman. It is stated that surgical, radiotherapy, chemotherapy 
or hormonal treatment for breast cancer affect the physical health of 
patients including their sexual life (10).

In our study, we aimed to examine the pre-treatment and post-treat-
ment anxiety, depression, sleep and sexual function levels in patients 
with breast cancer.

Materials and Methods

After having obtained the approval from The Demiroğlu Bilim Univer-
sity Ethics Committee , literate patients with early breast cancer, who 
applied to The Breast Health Center between August 2017-Februrary 
2018, aged between 18-65, who has no chronical disease and who 
accepted to take part in the study, were prospectively included in our 
study. The patients, who HADS alcohol abuse/substance use or who 
HADS psychiatric disorder such as schizophrenia or who HADS men-
tal retardation, were excluded from the study. Control group consisted 
of volunteers who accepted to take part in our study, normalized in 
terms of age, were literate, were healthy in body and mind, who have 
not taken medicine, alcohol and psychoactive substance and who were 
not smokers. Written informed consent was obtained from all partici-
pants.

Data collection tools
In our study, Sociodemographic and Clinical Data Collection Form, 
Clinical Interview Scale – Clinical Version configured for DSM-IV 
Axis Diagnosis (SCID-I/CV), HADS, Pittsburgh Sleep Quality Scale 
(PSQI), Arizona Sexual Life Scale (ASEX) scores have been calculat-
ed for patients with breast cancer and for individuals in our control 
group. The evaluation based on the scores have been studied before the 
treatment (after establishing the diagnosis) and after the completion 
of the treatment. 

Sociodemographic and clinical information
This form consists of questions such as age of the patient, marital status 
of the patient, educational background of the patient, regular partner 
status, sex frequency, insomnia problem and sexual problem existence 
which is filled out by the researcher physician. 

SCID-I/CV
SCID-I is a clinical interview for DSM-IV Axis I disorders structured 
by First et al. (11) in 1997. Its acceptability and reliability studies for 
Turkey have been already done (12). 

ASEX
ASEX is a scale developed by McGahuey et al. (13) in order to measure 
changes and disorders in sexual functions of patients using psychotro-
pic drugs. This scale is a Likert type self-assessment test consisting of 
five questions, and multiple forms to be filled by both men and women. 
In our study, the form for women has been used. This scale aims to 
evaluate sexual functions excluding the sexual orientation and the re-
lationship with the spouse. In the form for women used in this study, 
there are questions addressing the sexual drive (ASEX1), psychologi-
cal excitation (ASEX2), physiological excitation (vaginal lubrication) 
(ASEX3), capacity to reach orgasm (ASEX4) and satisfaction level after 
orgasm (ASEX5) respectively. Each question is scored ranging from 1 
to 6, and the total score varies from 5 to 30. Low scores show that sex-
ual respond is strong, easy and satisfactory, whereas high scores refer to 
the existence of sexual dysfunction. The higher the scores are, the more 
sexual dysfunction exist. Turkish acceptability and reliability works 
have been applied to the patients with end-stage renal failure (14). 

PSQI
The Pittsburgh Sleep Quality Index was developed by Buysse et al. (15), 
and is a screening and evaluation test based on self-feedback. This index 
provides detailed information regarding sleep quality, type and severity of 
sleep disorder within the last one month. Consisting of 24 questions, the 
Pittsburgh Sleep Quality Index measures scores related to seven compo-
nents. These are subjective sleep quality (PSQI1), sleep latency (PSQI2), 
sleep duration (PSQI3), habitual sleep efficiency (PSQI4), sleep distur-
bances (PSQI5), use of sleeping medication (PSQI6), and daytime dys-
function (PSQI7). In this index, there are five questions to be answered by 
the partner of the patients. However, these five questions are not used for 
scoring. Each item is weighted on a 0–3 interval scale. The total score of 
seven components is equal to the total PSQI score. Total PSQII score may 
range from 0 to 21. Scores that are equal to or less than 5 refer to “good” 
sleep quality, whereas scores more than 5 refer to “bad” sleep quality. Hav-
ing a PSQI score higher than 5 means that the relevant person has serious 
difficulties at least in two components or has mild to moderate difficulties 
in more than three components. This Index’s acceptability and reliability 
works in Turkish have been performed by Agargun et al. (16). 

HADS
This is a scale developed to determine the anxiety and depression risk 
in patients with physical injuries and in those applied to primary care 
medical service and to measure its level and severity change (17). It has 
been translated into Turkish, and its acceptability and reliability tests 
have been carried out (18). It has sub-scales as Anxiety (HADS-A) 
and Depression (HADS-D). It contains 14 questions in total. Seven 
of them (odd numbers) measure the anxiety and other seven questions 
(even numbers) measure the depression level. It ensures quart Likert 
type measurement. In studies conducted in Turkey, anxiety sub-scale 
cut-off score was found 10/11, and depression sub-scale score was 
found 7/8. Based on this result, patients who have more than X are 
considered as part of the risk group. The patients can get a minimum 
score of 0 and maximum score of 21 from the mentioned sub-scales. 
HADS is preferred due to the fact that it does not contain any sub-
stance related to physical symptoms. 

Statistical analysis
Statistical analyses have been carried out by using IBM Statistical Pack-
age for the Social Sciences (IBM SPSS Corp.; Armonk, NY, USA) ver-
sion 20. Conformity of variables to the normal distribution has been 
examined by visual (histogram and probability graphs) and analytical 
methods (Kolmogorov-Smirnov test). 

Key Points

•	 Sleep and sex is a necessity for patients with breast cancer.

•	 Mental health quality is essential for cancer treatment.

•	 Cancer treatment may affect sleep and sex levels.

•	 Cancer treatment can affect the level of anxiety and depression.
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Sociodemographic data, sex frequency, sleep disorders and existence 
of sexual problem have been given by using cross tables. by using Chi-
Square or Fisher tests, it has been decided if there was a difference 
between the groups in terms of the reported frequencies or not.

Descriptive analyses have been given by using median, 25 percent, 
75 percent and interquartile range for non-normal distributed 
variables. Since age, PSQI, ASEX and HADS values did not show 
normal distribution, groups have been compared by using Mann-
Whitney U test. 

Correlation coefficients and statistical significances for the relation be-
tween variables of which at least one was non-normal or ordinal have 
been calculated by using Spearman test. Type 1 error level for statistical 
significance has been considered as 5%. 

Results

Fifty-six patients with breast cancer meeting the criteria of study and 
52 healthy women as the control group were included in this study. 
The average age of patient groups was 53±33, and average age of con-
trol group was 52.5±33 (p>0.05). When sociodemographic differences 
between the patient group and the control group were examined, it was 
seen that university graduates were significantly more in the patient 
group (p=0.013). In addition to this, it was determined that num-
ber of working women in the patient group was significantly higher 
(p=0.014). Sleep disorder and sexual problems were also significantly 
seen more frequently in the patient group (p=0.000, p=0.003). When 
these two groups are compared in terms of sex frequency (4 times or 
more vs less than 4 times in a month), there was a significant difference 
between the groups. It was determined that sex frequency in the pa-
tient group was significantly decreased (p=0.000) (p<0.05) (Table 1). 

Average of ASEX 1, ASEX 3, ASEX Total, PSQI1, PSQI2, PSQI3, 
PSQI4, PSQI5, PSQI6, HADS–A, HADS-D, HADS-T scale scores 
applied to the patient and control group were found statistically dif-
ferent in the patient group compared to the control group (p<0.05) 
(Table 2). 

Based on the scale scores applied in pre-treatment period and post-
treatment period; a significant difference has been observed between 
PSQI1, PSQI2, PSQI5, PSQI6, ASEX1, ASEX2, ASEX3, ASEX4, 
ASEX5, ASEX Total, HADS-D, HADS-A and HADS-T levels 
(p<0.05) (Table 3).

In the correlation analysis performed among the pre-treatment PSQI, 
ASEX, HADS scale values, there was a negative correlation between 
PSQI and ASEX scores, and a positive correlation between PSQI 
and HADS scores (respectively: r: −0.22, p:0.02; r=0.61, p=0.000) 
(p<0.05). In the correlation analysis performed among the post-treat-
ment PSQI, ASEX and HADS scale scores, a positive relation between 
PSQI, ASEX scores and PSQI, HADS scores was determined (respec-
tively: r=0.27, p=0.04; r=0.46, p=0.000) (p<0.05) (Table 4). 

Discussion and Conclusion

In patients with breast cancer, some serious psychological problems 
occur because of multiple reasons such as uncertainty about the treat-
ment, physical symptoms, fear of recurrence and death, changes in fe-
male identity, body image perception and sexual functions, difficulties 
in daily life activities, lack of social and emotional support (19). Sur-
gery, radiotherapy, chemotherapy or hormonal treatments for breast 
cancer treatment affect the physical and mental health of patients. As a 
result of this, symptoms such as depression, mood disorders, deteriora-
tion in body image perception, trauma in female identity and sexual 
dysfunction are seen (20). It has been observed that women with breast 
cancer, who HADS chemotherapy, HADS more physical problems 
and sexual dysfunctions than those who did not get chemotherapy, 
and that symptoms related to ovarian failure negatively affected the 
quality of life of the woman and their sexual relations with their part-
ners (21). 

When patients with breast cancer are compared to age-controlled 
healthy women, Meyerowitz et al. (22) found similar impacts of diag-
nosis and treatments on sexuality, and sexual function and satisfaction, 
however they also reported that sexual lives of approximately one-third 
of women with breast cancer were affected negatively and that those 
women HADS problems with their partners and lubrication disorder. 

Table 1. Sociodemographic characteristics of 
patient and control group

		  Patient 	 Control 
		  group	 group 
		  n (%)	 n (%)	 p

Age		  53±33	 52.5±33	 0.26 
		  (mean±SD)	 (mean±SD)

Education 	 Primary/ 
level	 High School	 40 (37)	 47 (43.5)	 0.013

	 University	 16 (14.8)	 5 (4.6)	

Working 	 Not 
status	 working	 33 (30.6)	 42 (38.9)	 0.014

	 Working	 23 (21.3)	 10 (9.3)	

Marital  
status	 Married	 43 (39.8)	 45 (41.7)	 0.192

	 Single/ 
	 Divorced	 13 (12)	 7 (6.5)	

Psychiatric	 Yes	 6 (5.6)	 3 (2.8)	 0.49
disease

	 No	 50 (46.3)	 49 (45.4)	

Use of 	 Yes	 4 (3.7)	 17 (15.7)	 0.001
cigarette

	 No	 52 (48.1)	 35 (32.4)	

Use of 	 Yes	 1 (0.9)	 6 (5.6)	 0.051
alcohol

	 No	 55 (50.9)	 46 (42.6)	

Regular 	 Yes	 39 (36.1)	 28 (25.9)	 0.091
partner

 	 No	 17 (15.7)	 24 (22.2)	  status

Sex 	 Yes	 15 (13.9)	 3 (2.8)	 0.003
problems

	 No	 41 (38)	 49 (45.4)	

Sex 	 1>at one 
frequency	 month	 8 (7.4)	 26 (24.1)	 0.000

	 1<at one  
	 month	 48 (44.4)	 26 (24.1)	

Sleep	 Yes	 23 (21.3)	 5 (4.6)	 0.000
problems

	 No	 33 (30.6)	 47 (43.5)	

p<0.05 221
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Table 2. Comparison of ASEX, PUA, HADS scales of patient and control group

		   N	 25 per	 50 per (median)	 75 per	 IQR	 Mean±SD	  p 

PSQI1	 Patient	 56	 1	 1	 2	 1	 1.39±0.65	 0.000

	 Control	 52	 0	 1	 1	 1	 0.56±0.50	

	 Total	 108		   				  

PSQI2	 Patient	 56	 2	 2	 3	 1	 2.41±1.05	  0.000

	 Control	 52	 0	 0	 0.75	 1	 0.25±0.43	

	 Total	 108		   				  

PSQI3	 Patient	 56	 0	 0	 1	 1	 0.73±0.86	  0.000

	 Control	 52	 0	 0	 0	 0	 0.1±0.29	

	 Total	 108		   				  

PSQI4	 Patient	 56	 0	 0	 0	 0	 0.2±0.51	  0.058

	 Control	 52	 0	 0	 0	 0	 0.04±0.19	

	 Total	 108		   				  

PSQI5	 Patient	 56	 1	 2	 2	 1	 1.63±0.62	  0.000

	 Control	 52	 1	 1	 1	 0	 1.06±0.46	

	 Total	 108		   				  

PSQI6	 Patient	 56	 0	 0	 0	 0	 0.29±0.75	  0.001

	 Control	 52	 0	 0	 1	 1	 0.48±0.50	

	 Total	 108		   				  

PSQI7	 Patient	 56	 0	 0	 0	 0	 0.29±0.65	  0.85

	 Control	 52	 0	 0	 0	 0	 0.27±0.52	

	 Total	 108		   				  

PSQI-T	 Patient	 56	 5	 7	 8	 3	 6.95±3.1	 0.000

	 Control	 52	 2	 3	 4	 2	 2.75±1.2	

	 Total	 108						    

ASEX 1	 Patient	 56	 4	 5	 5	 1	 4.36±1.13	 0.000 

	 Control	 52	 5	 5	 6	 1	 5.06±1.22	

	 Total	 108		   				  

ASEX 2	 Patient	 56	 4	 4	 5	 1	 4.18±1.11	  0.067

	 Control	 52	 4	 5	 6	 2	 4.62±1.28	

	 Total	 108		   				  

ASEX 3	 Patient	 56	 4	 4	 5	 1	 4.38±1.03	  0.004

	 Control	 52	 4	 5	 6	 2	 4.88±1.21	

	 Total	 108		   				  

ASEX 4	 Patient	 56	 4	 4	 5	 1	 4.29±0.98	  0.099

	 Control	 52	 4	 5	 6	 2	 4.58±1.46	

	 Total	 108		   				  

ASEX 5	 Patient	 56	 3	 4	 5	 2	 4.20±1.19	  0.123

	 Control	 52	 4	 5	 6	 2	 4.52±1.4	

	 Total	 108		   				  

ASEX-T	 Patient	 56	 18.25	 21.5	 25	 6.75	 21.39±5	 0.011

	 Control	 52	 20	 24	 30	 10	 23.96±6.27	

	 Total	 108		   				  
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In another study, there was no significant difference in sexual dysfunc-
tions between Patients who received medical treatment after the surgi-
cal intervention and those who did not. More than half of the women 
stated that they HADS sexual problems before breast cancer, and 
about half of the Patients stated that their sexual problems started after 

breast cancer treatment. They said that chemotherapy HADS negative 
effects on their sexual life. In approximately half of women, it was 
observed that breast cancer and its treatments HADS a negative effect 
on both their relationships with their partners and sexual lives. More 
than half of the women with breast cancer HADS sexual dysfunction 

Table 2. Comparison of ASEX, PUA, HADS scales of patient and control group (continued)

		   N	 25 per	 50 per (median)	 75 per	 IQR	 Mean±SD	  p 

HADS-D	 Patient	 56	 13.25	 16	 17		  14.73±3.96	 0.000 

	 Control	 52	 8	 9	 10		  8.73±1.99	

	 Total	 108		   				  

HADS-A	 Patient	 56	 14	 16.5	 19		  15.98±3.59	 0.000

	 Control	 52	 9	 11	 12		  10.46±2.07	

	 Total	 108		   				  

HADS-T	 Patient	 56	 26.5	 32	 36		  30.71±7.14	 0.000

	 Control	 52	 17.25	 20	 21		  19.19±3.19	

	 Total	 108		   				  

p<0.05. HADS: Hospital Anxiety Depression Scale; HADS-A: Anxiety subscale; HADS-D: Depression subscale; HADS-T: Total scale; PSQI: Pittsburgh Sleep 
Quality Scale; PSQI1: Sleep latency; PSQI2: Subjective sleep quality; PSQI3: Sleep duration; PSQI4: Habitual sleep efficiency; PSQI5: Sleep disturbances; 
PSQI6: Use of sleeping medication; PSQI7: Daytime dysfunction; PSQI-T: Total scale; ASEX: Arizona Sexual Life Scale; ASEX1: Sexual drive; ASEX2: 
Psychological excitation; ASEX3: Vaginal lubrication; ASEX4: Capacity to reach orgasm; ASEX5: Satisfaction level after orgasm; ASEX-T: Total scale per: 
percentile; IQR: Inter quartile range

Table 3. Comparison of patients' scores before and after treatment

		  Before treatment				    After treatment

	 25 per	 50 per	 75 per	 Mean±SD	 25 per	 50 per	 75 per	 Mean±SD	 p

PSQI1	 1	 1	 2	 1.39±0.65	 0	 1	 1	 0.79±0.75	 0.000

PSQI2	 2	 2	 3	 2.41±1.05	 1	 1	 2	 1.54±1	 0.000

PSQI3	 0	 0	 1	 0.73±0.86	 0	 0	 1	 0.68±0.87	 0.47

PSQI4	 0	 0	 0	 0.2±0.51	 0	 0	 0	 0.23±0.66	 0.79

PSQI5	 1	 2	 2	 1.63±0.62	 1	 1	 1	 1.16±0.41	 0.000

PSQI6	 0	 0	 0	 0.29±0.75	 0	 0	 0	 0.16±0.53	 0.053

PSQI7	 0	 0	 0	 0.29±0.65	 0	 0	 0	 0.18±0.43	 0.32

PSQI-T	 5	 7	 8	 6.95±3.15	 3	 4	 5.75	 4.75±2.57	 0.000

ASEX 1	 4	 5	 5	 4.69± 1.22	 4.25	 5	 6	 5.13±1	 0.000

ASEX 2	 4	 4	 5	 4.39±1.21	 4	 5	 6	 4.95±1	 0.000

ASEX 3	 4	 4	 5	 4.62±1.15	 4	 5	 6	 4.93±1	 0.009

ASEX 4	 4	 4	 5	 4.43±1.24	 4	 5	 6	 4.86±1	 0.014

ASEX 5 	 3	 4	 5	 4.35±1.3	 4	 5	 6	 4.86±1.2	 0.014

ASEX-T	 18.25	 21.5	 25	 22.63±5.77	 22.25	 25	 29	 25.02±5.2	 0.001

HADS-D	 13.25	 16	 17	 11.84±4.36	 5	 8	 10	 7.95±4.22	 0.000

HADS-A	 14	 16.5	 19	 13.32±4.04	 6.25	 8	 12.75	 9.07±4.18	 0.000

HADS-T	 26.5	 32	 36	 25.17±8.03	 11.25	 16	 22.75	 17.02±7.84	 0.000

p<0.05. HADS: Hospital Anxiety Depression Scale; HADS-A:Anxiety subscale; HADS-D: Depression subscale; HADS-T: Total scale; PSQI: Pittsburgh Sleep 
Quality Scale; (PSQI1); Sleep latency PSQI2: Subjective sleep quality; PSQI3: Sleep duration; PSQI4: Habitual sleep efficiency; PSQI5: Sleep disturbances; 
PSQI6: Use of sleeping medication; PSQI7: Daytime dysfunction; PSQI-T: Total scale; ASEX: Arizona Sexual Life Scale; ASEX1: Sexual drive; ASEX2: 
Psychological excitation; ASEX3: Vaginal lubrication; ASEX4: Capacity to reach orgasm; ASEX5: Satisfaction level after orgasm; ASEX-T: Total scale; per: 
percentile
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(23). In our study, it was seen that the Patients HADS decreased sexual 
function compared to the control group. However, in our before and 
after treatment comparisons; we have found that sexual functions have 
increased significantly in the post-treatment period, compared to the 
pre-treatment levels despite the treatment process and the side effects 
that might be secondary to the treatment.

The most common psychiatric illnesses in the Patients with breast 
cancer are depression and anxiety. Comorbidity of the depression oc-
curring together with breast cancer is 46% which is a high rate; this 
rate increases within the first year after the diagnosis (18). In a study 
conducted, a negative correlation has been seen between anxiety scores 
and body image, future expectation and sexual function (24). When 
depressive score levels were compared as pre-treatment period and 
post-treatment period; it has been determined that depressive symp-
toms increased by 20% between 0 and 6th month, 12.9% between 6th 
and 12th month (25). In our study; depression and anxiety scores of 
the Patients were higher than those of the control group, and anxiety 
and depression were seen in pre-treatment period more often than in 
post-treatment period. Furthermore, there was a weak positive correla-
tion between depression and anxiety scores and sexual function scores 
after the treatment.

Sleep disorders are commonly seen in breast cancer patients. Even 
after multiple years after the initial diagnosis, sleep disorders con-
tinue in some Patients (26). When the quality of sleep was examined 
in two hundred Patients with breast cancer, it was determined that 
38% of them HADS poor quality sleep. It was shown that there was 
no significant correlation between sleepiness in daytime, depression 
and sleep quality (27). In another study; 43% of Patients with breast 
cancer HAD sleep disorders. Intrusive thoughts related to breast 
cancer were found to result in just 12% of the severity of insomnia 
symptoms. It was reported that these thoughts were an important 
determinant of insomnia symptoms. It was thought that emotional 
distress and anxiety that might arise from intrusive thoughts could 
eventually result in deficiencies in sleep and daytime functioning 
(28). It was observed that survivors among the sample consisting 
of the Patients with breast cancer were significantly less active; and 

sleep quality and physical and mental health of them were worse 
than those without cancer. It was reported that sleep quality was an 
important determinant of mental and physical health (29). In a pro-
spective study examining the relationship between sleep times and 
breast cancer, a relationship was found between short duration of 
sleep and breast cancer risk. This situation has been explained with 
the anti-proliferative effect of the melatonin hormone on breast can-
cer cells and its suppressive feature on gonadal secretion (30). In our 
study, it was found that Patients group HAD a significant deteriora-
tion in the sleep scores compared to the control group. 23% of the 
Patients HAD sleep problems, and the sleep disturbance continued 
after the treatment but it is decreased compared to the pre-treat-
ment period. There was a positive correlation between sleep scores 
and anxiety/depression scores and a negative correlation with sexual 
function scores. It was observed that sleep disorder was associated 
with anxiety and depression scores in post-treatment period.

Our study finds that the Patients with breast cancer have higher anxi-
ety, depression, sleep disorder scores than control group, whereas sexu-
al function levels of them are lower than the control group. Moreover, 
compared to pre-treatment period, an improvement in sleep quality, 
sexual function, anxiety and depression levels in post-treatment period 
was revealed. Sleep and sexual function were shown to be associated 
with anxiety and depression. Similar to studies in the literature, we 
confirm that treatments such as diagnosis and surgery, chemothera-
py and hormone therapy in breast cancer Patients affect the physical 
and mental health of patients. However, in this study, it was observed 
that psychological symptoms such as anxiety and depression in post-
treatment period as well as changes in the sexual life and sleep, which 
are both symptoms of physical and mental disorders, improved com-
pared to the pre-treatment period. The results of this study showed 
that psychosocial support in breast cancer patients during diagnosis 
and pre-treatment period is more important than the support in post-
treatment period. Because anxiety, depression, sleep disorder score lev-
els in the patients with breast cancer are higher in the pre-treatment 
period, whereas sexual function levels are lower compared to the post-
treatment period.

Table 4. Correlation analysis of PSQI, ASEX, HADS total scores before and after treatment

		  PSQI	 ASEX	 HADS

PSQI	 Before treatment	 -	 r:−0.22	 r=0.61

			   p:0.02	 p=0.000

	 After treatment	 -	 r=0.27	 r=0.46

			   p=0.04	 p=0.000

ASEX	 Before treatment	 r:−0.22	 -	 r=−0.08

		  p:0.02		  p=0.36

	 After treatment	 r=0.27	 -	 r=0.26

		  p=0.04		  p=0.051

HADS	 Before treatment	 r=0.61	 r=−0.08	 -

		  p=0.000	 p=0.36	

	 After treatment	 r=0.46	 r=0.26	 -

		  p=0.000	 p=0.051	

p<0.05. HADS: Hospital Anxiety Depression Scale; PSQI: Pittsburgh Sleep Quality Scale; ASEX: Arizona Sexual Life Scale
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Letter to the Editor

Dear Editor,

We read the recent article ''The predictive value of the neutrophil-to-lymphocyte and platelet-to-lymphocyte ratio in patients with recur-
rent idiopathic granulomatous mastitis '' published by Cetinkaya et al. (1) with great interest. Authors stated that they investigated the 
relationship between the neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR) and the prognosis of idiopathic 
granulomatous mastitis (IGM).

We do not agree with the authors' statement which indicated that although the etiology of IGM was unclear, tuberculosis (TB), sarcoid-
osis, mycotic, and parasitic infections may play a role in the development of the IGM. It is a common fact that granulomatous mastitis 
(GM) is classified into two according to the underlying etiology; primary (idiopathic) and secondary (specific) GM. Secondary GM is 
caused by various specific infectious (bacteria, fungi, parasites) and non-infectious diseases (sarcoidosis, Wegener’s granulomatosis, etc.). 
On the other hand, IGM is characterized by chronic non-caseification (non-necrotizing) granulomatous inflammation which does not 
have a specific underlying disease. TB should be included in the differential diagnosis in the endemic areas such as Turkey. Besides, TB 
and other infections have no direct relationship with IGM.

The authors have shown that patients with preoperative NLR ≥5.02 have 9.33 times higher risk of recurrence when compared to patients 
with NLR<5.02 (p=0.013). We have analyzed this result and calculated the categorical correlation coefficient for this relationship and the 
Phi coefficient (Ø) was calculated as 0.437 (p=0.005). This shows a positive and strong relationship between the high NLR and the risk of 
recurrence. The authors have shown that the sensitivity and specificity of high NLR for prediction of recurrences were 62.5% and 84.8%; 
respectively. The most important part of this analysis is the negative predictive value of high NLR for prediction of recurrence to be 90.3%. 
In other words, high NLR gives a better idea regarding patients that will not develop recurrence rather than predicting the recurrence of 
IGM. This theory is supported by the fact that high NLR had a specificity of 84.8% and a positive predictive value of 50.2%. 

The authors should have performed a multivariate analysis to determine the independent risk factors for recurrence by using the variables 
with a p-value <0.1 that was determined in the univariate analysis. However, the authors did not perform any logistic regression analysis. 
We have used the methodology on the variables expressed in authors’ Table-2 and performed a logistic regression analysis. The only vari-
able that fit the criteria was NLR and the multivariate analysis yielded similar results as the univariate analysis. We were able to show that 
NLR ≥5.02 was an independent risk factor determining the recurrence in patients with IGM (Logistic regression with backward LR; 
Wald: 6.49, p=0.011, OR=9.33 95% CI=1.67-52.06).

Recently, NLR is used as a surrogate marker for the systemic inflammatory process. During systemic inflammation, neutrophil counts 
increase, and lymphocyte counts decrease which increases NLR. For this reason. NLR can be used to predict the severity of the disease 
in various clinical conditions such as various infectious diseases, cancer, and critically ill patients. In literature, there is only one study 
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analyzing the role of NLR in IGM. Kargin et al. (2) have compared 
NLR in patients with (n=7) and without (n=52) recurrence and have 
found that NLR was significantly higher in patients with a recurrence 
(p<0.001) but they have not performed a ROC analysis to support 
their observations.
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Dear Editor, 

We read the comment on our article (1), “The Predictive Value of the 
Neutrophil-to-Lymphocyte and Platelet-to-Lymphocyte Ratio in Pa-
tients with Recurrent Idiopathic Granulomatous Mastitis” with great 
interest.

We agree with Akbulut and Sahin. Granulomatous mastitis (GM) is a 
heterogeneous group of diseases of unknown etiology; however, idio-
pathic granulomatous mastitis (IGM) is a diagnosis of exclusion.

With a cut-off value of 5.02, the preoperative neutrophil-to-lympho-
cyte ratio had a sensitivity of 62.5% and a specificity of 84.8%, as we 
reported, as well as a positive predictive value (PPV) of 50.0% and 
a negative predictive value (NPV) of 90.3% in predicting recurrent 
IGM. Sensitivity and specificity are independent of the population of 
interest subjected to the test. They are dependent on the cut-off value 
above or below which the test is positive. In other words, these di-
agnostic performance parameters are threshold dependent. However, 

PPV and NPV are dependent on the prevalence of the disease in the 
population of interest and is known as changeable parameters accord-
ing to prevalence (2). In rare cases such as IGM, the recurrence rate 
may change from region to region as well as according to treatment 
strategies. Thus, if the prevalence of the disease in a 2 × 2 table is not 
the same as in the population, interpreting the results according to 
PPV or NPV may not be the right approach (3).

Multivariate analysis is used to describe analyses of data where there 
are multiple variables or observations for each unit or individual and 
is used to further examine the variables indicated by the univariate 
analysis. Theoretically, every variable collected in the study could be a 
candidate predictor. However, to reduce the risk of false-positive find-
ings and improve model performance, the events per variable rule of 
thumb is commonly applied and at a minimum set to 10 for multivari-
ate logistic regression. This rule of thumb recommends that at least 10 
individuals need to have developed the outcome of interest for every 
predictor variable included in the model (4). For logistic regression, 
the number of events is given by the size of the smallest of the outcome 
categories. In our study, because of relatively low number of patients 
and the low recurrence rate (8/33), we could not run multivariate 
analysis. Interestingly, we are not able to understand how Akbulut and 
Sahin run a multivariate analysis, without any dataset in their hands. 
Of course, this is impossible. Because selecting variables for regres-
sion analysis using univariate analysis is not the only way; there are 
multiple methods used for choosing the variables to be included in the 
final model without introducing bias into the analysis. These variables 
can be determined by the literature review, the experience in the field, 
correlation, or maybe risk factors for the disease. We think that to 
perform a multivariate analysis using the data in table 2 (1) will give a 
wrong direction.
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Erratum

In the article by Soran et al., entitled ‘“Breast Cancer Diagnosis, Treatment, and Follow-Up During COVID-19 Pandemic” 
(Eur J Breast Health 2020; 16: 86-88, DOI: 10.5152/ejbh.2020.240320) that was published in the April 2020 issue of 
European Journal of Breast Health, one of the contributing authors’ name was erroneously omitted from the author list and 
affiliation information of one author was provided incorrectly due to an author error. 

These errors have been corrected and the updated version of the article is available on the journal’s website. 

Eur J Breast Health 2020; 16(3): 228
DOI: 10.5152/ejbh.2020.300420

228


