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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 
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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 
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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 
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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, 
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).

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 
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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
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titled as Background, Present Study, and Implications. Authors are expected to 
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 following 
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-
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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.
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Editorial

The initial COVID-19 outbreak in Wuhan, China, in December 2019 had devastating global effects in a short period of time. The disease 
rapidly spread globally and was announced as a pandemic on March 11th by World Health Organization when the first case was officially 
declared in Turkey. Turkish Ministry of Health has established COVID-19 Scientific Committee, and this took precautions on time and 
emphasized to accelerate public awareness in terms of social distancing, route of transmission, the period of infectivity and basic protective 
measures by means of social and mass media. Before the first official case the leaderships of all hospitals around the country, irrelevant of 
governmental or private origin, established COVID-19 committees and began to get prepared for the worst possible scenario about infec-
tion. All the medical staff and health care providers obliged to enter courses about personal protective measures. The shifts of all working 
groups re-organized in case of overloading. 

Ministry of Health published a circular informing all physicians to discontinue every intervention, but only emergency and cancer surger-
ies where long-term outcomes are dependent on timely interventions. During this pandemic, one of the major issues is to protect health 
care providers from getting infected. To conserve or restore critical resources, including an intensive care unit, in-patient, and out-patient 
hospital beds, mechanical ventilators, transfusion products, and protective equipment, is vital for protecting uninfected patients and staff 
from extra viral exposure and intra-hospital transmission. The overwhelming number of infected patients with rapidly generated tragic 
health emergencies due to COVID-19 led to take strict precautions in the management of resources in terms of health care providers 
and protective equipment. Since COVID-19 pandemic became one of the greatest threatens against all humanity, causing thousands of 
deaths, the surgical algorithms have been impacted worldwide.  As health care providers, we are currently facing a great challenge to pro-
vide assistance to all infected patients and, at the same time, treat non-deferrable oncologic and emergency cases. Not all cancer patients 
can be outlined, accordingly, we should be aware of the facts of our institute and focus on managing cancer with the maximum diligence 
during the pandemic.  In this regard, to cancel the performance of elective surgical procedures is a must at this point. The estimation 
of expert projections about the full impact of COVID-19 varies and depends on multiple factors, one of the most important one is the 
optimal practice of social distancing which is a dynamic process and despite the vital importance in the disease course, this rule is not 
strictly obeyed in certain places. The pandemic is threatening our nation and all nations in all continents, and we should all be prepared 
to a potential increase in COVID-19 cases. Accordingly, various international surgical societies reported recommendations about possible 
strategies for the reorganization and rescheduling of surgical routine practice during this unpredictable period of time.

This editorial highlights the national and international approach to surgery under exceptional circumstances and challenges of breast 
surgery during COVID-19 pandemic. The importance of national governmental approach, the institutional organization, structure of 
triage of elective surgical interventions, physical and psychological preparations, infrastructure requirement analysis, the agility of mind, 
rational medical judgment and adjudication is also emphasized. This document could be a valid material to be used in routine clinical 
practice and potentially may serve as a cornerstone for advanced discussion on international similarities or differences about surgical ap-
proach algorithms under the shadow of COVID-19 pandemic which may provide beneficial recommendations for particularly breast 
surgeons in the state of emergency. Globally, we all share the same vision and mission for continuing to serve human well-being in the face 
of ambiguity and unpredictability. To establish our common goal we must accurately delineate priorities. With the key goals to reduce 
morbidity and mortality,  minimize disease transmission, protect healthcare personnel and preserve healthcare system functioning, Cen-
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ters for Disease Control (CDC) and Prevention in the US suggests that 
‘’elective surgeries’’ at in-patient facilities be re-scheduled if possible 
and elective urgent inpatient diagnostic and surgical procedures are 
shifted to outpatient settings, when feasible (1). Similarly, The Ameri-
can College of Surgeons (ACS) has published guidance advising hospi-
tals to discontinue elective surgery with  guidance on the triage of 
non-emergent surgical procedures during the pandemic (2, 3). ACS 
also encourages to create a surgical review committee for COVID-
19-related surgical triage decision-making and recommends those de-
cisions on surgery cases be made on a daily basis, no later than the day 
before surgery, by a leadership team representing surgery, anesthesiol-
ogy, and nursing (4). Moreover, in conjunction with the surgical spe-
cialty societies ACS has launched triage criteria to serve as a resource 
for decision making and announced additional advice about triage of 
patients for cancer surgery (5, 6). The guiding principles for cancer 
care triage include resource considerations, cancer care coordination 
and general comments regarding cancer care triage by pandemic phases 
and institutional resources. These comments stresses to organize deci-
sion-making into three phases of the pandemic that describe the acuity 
of the local COVID-19 situation. Phase I; the semi-urgent setting, in 
which there are few COVID 19 patients, hospital resources are not 
exhausted, the institution still has intensive care unit ventilator capac-
ity, and COVID trajectory not in rapid escalation phase. Phase II is 
defined as an urgent setting and there are many COVID 19 patients, 
intensive care unit and ventilator capacity limited, operation room 
supplies limited or COVID trajectory within the hospital in the rap-
idly escalating phase. Phase III is the phase when all hospital resources 
are routed to COVID 19 patients, no ventilator or intensive care unit 
capacity and operation room supplies exhausted. In regard to this 
phasing ACS’s recommendations for each cancer type in terms of sur-
gical management differs. ACS’s COVID-19 Guideline for Triage of 
Breast Cancer Patients recommends surgery restricted to patients like-
ly to have survivorship compromised if surgery not performed within 
the next 3 months during phase I. These cases that need to be done are 
as follows; patients completing neoadjuvant treatment, clinical stage 
T2 or N1 ER+/PR+/HER2 negative tumors, triple-negative or HER2 
positive patients, discordant biopsies likely to be malignant and exci-
sion of malignant recurrence. Depending on the institutional resourc-
es, decisions may be made to proceed with surgery versus subjecting a 
patient to an immunocompromised state with neoadjuvant chemo-
therapy. ACS encourages breast conserving surgery whenever possible 
but defers definitive mastectomy and/or reconstruction (autologous 
and implant) until after the COVID 19 pandemic resolves. During 
phase II (urgent setting) and phase III, due to large numbers of CO-
VID-19 patients and limited hospital resources surgery restricted to pa-
tients likely to have survivorship compromised if surgery not performed 
within the next few days or hours including; incision and drainage of 
breast abscess, evacuation of a hematoma, revision of an ischemic mas-
tectomy flap and revascularization/revision of an autologous tissue 
flap. Under these circumstances, all other cases advised to be deferred 
(7). Recommendations for Prioritization, Treatment, and Triage of 
Breast Cancer Patients During the COVID-19 Pandemic developed by 
the COVID 19 Pandemic Breast Cancer The consortium which is made up 
of representatives from the National Accreditation Program for Breast Cen-
ters (NAPBC), Commission on Cancer (CoC) American Society for Breast 
Surgeons, ASBrS, and National Comprehensive Cancer Network (NCCN) 
(8, 9).  The consortium comprises recommendations in regard to pri-
ority categories based on patient condition. Priority A defines a pa-
tient’s condition as immediately life-threatening and clinically unsta-
ble, Priority B defines a patient’s situation as noncritical but delay 

beyond 6-8 weeks could potentially impact the overall outcome and 
Priority C defines  patient’s condition as stable enough that services 
can be delayed for the duration of the COVID-19 pandemic. Recom-
mendations to defer or perform surgery are similar to ACS’s COV-
ID-19 Guidelines for Triage of Breast Cancer Patients that phases 
I,II,III in ACS’s guideline comprises priority categories of A,B,C in 
Consortium guideline (8). Society of Surgical Oncology (SSO) publi-
cized a resource for management options of breast cancer during 
COVİD-19 on 23rd of March supporting the need for treatment deci-
sions to be made on a case-by-case basis pending hospital resources and 
restrictions. SSO’s recommends deferring prophylactic and risk-reduc-
ing surgery-reconstruction and surgery for atypia and benign breast 
disease at least 3 months. For ER+ DCIS, SSO’ recommendation is to 
defer surgery for 3-5 months and treat with endocrine therapy and 
monitor monthly for progression. Untreated DCIS has high priority 
for surgery as soon as safe operation rooms are available. SSO encour-
ages endocrine or chemotherapy in neoadjuvant fashion per multidis-
ciplinary tumor board for ER+ Stage I-III invasive breast cancer. Pa-
tients with triple-negative/HER2+, T2N0-3M0 or T0-4N1-3M0 
invasive breast cancer should begin neoadjuvant chemotherapy. Pa-
tients with T1N0M0 disease should be considered a high priority for 
surgery. For post-neoadjuvant chemotherapy setting patients with 
ER+ invasive breast cancer with a partial/complete clinical response, 
converting to endocrine therapy could be considered in order to delay 
surgery versus surgery within 4-8 weeks. If the patient is also HER2+, 
converting to endocrine therapy could be considered in addition to 
anti-HER2 therapy in order to delay surgery. After neoadjuvant che-
motherapy for triple-negative/HER2+ invasive breast cancer patients, 
surgery should only be delayed within a 4-8 week post-chemotherapy 
window, depending on the response as long as possible. These patients 
should be high priority for operation when deemed safe by the indi-
vidual health system/hospital (10). Additionally, SSO strongly dis-
courages not delaying patients with progressive disease on systemic 
therapy, angiosarcoma, and malignant phyllodes tumors and these 
cases should be considered for urgent surgery (10). The European So-
ciety of Surgical Oncology (ESSO) statement on COVID-19 advises 
no surgery for benign disease or risk-reduction should be performed 
(11). ESSO encourages maintaining weekly multidisciplinary team or 
tumor board meetings, preferably done remotely via video conferenc-
ing or telephone. The Surgical Royal Colleges of the United Kingdom 
and Ireland published guidance for surgeons working during the CO-
VID-19 pandemic informing that the surgical workforce will need to 
adapt during the COVID-19 pandemic and listed the priorities  in 
terms of the importance which are to maintain emergency surgery ca-
pabilities, to protect and preserve the surgical workforce, to fulfill alter-
nate surgical roles and to fulfill alternate non-surgical roles (12). The 
overarching principles are to triage and deliver healthcare to patients 
for maximal benefit as in a mass casualty scenario and to protect and 
preserve the surgical workforce. This guideline defines acute patients as 
surgeons’ priority and recommends any patient currently prioritized to 
undergo urgent planned surgery must be assessed for COVID-19 and 
the current greater risks of adverse outcomes factored into planning 
and consent (13). American Society of Clinical Oncology (ASCO) 
commented on  CDC’s guidance for health care facilities and ASC 
guidelines to answer the question Can/should surgery be canceled or 
delayed?  If surgery is delayed, should patients be started earlier on 
neoadjuvant therapy if that is an available option? ASCO advice for 
clinicians and patients is to make individual determinations based on 
the potential harms of delaying needed cancer-related surgery; in many 
cases, these surgeries cannot be considered “elective” (14).  ASCO also 84
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encourages to consider neoadjuvant therapy in some situations includ-
ing early-stage breast cancer when available, but not in routine fashion. 
To consider neoadjuvant therapy may be reasonable to simply delay 
surgery in selected cases. ASCO advises to consider the risks of tumor 
progression with delay in definitive surgery should be weighed against 
the potential added burden on hospital resources, case complexity and 
patient risk of exposure to COVID-19 and emphasizes the issues of 
neoadjuvant therapy itself that should be also considered. These are the 
requirement of clinic visits and clinician-patient contact and immuno-
suppression caused by neoadjuvant treatment that is associated with 
risks to the patient. 

Nationally, Turkey announced very strict regulations officially in terms 
of resource management on time. Elective procedures postponed im-
mediately aiming to reduce hospital admissions and decrease trans-
mission of disease between symptomatic and asymptomatic patients 
and health care staff. Moreover, this strategy serves to save resources 
including hospital beds, personal protective equipment, and preserve 
the surgical staff from getting infected. In Turkey, surgeons are all very 
well aware of the fact that our major mission is to preserve human 
resources and be prepared for the worst scenario ever. On March 29th, 
the total number of test performed in Turkey is 65.446, the official 
number of COVID-19 cases is 9217 and we lost 131 patients since 
the first diagnosis. Fortunately, Turkey has more than 20.000 adult 
intensive care beds all around the country most of which are ready to 
serve COVID patients, if required. 

Our tumor boards declared that the management of new and old 
breast cancer patients during the COVID-19 period should be person-
alized according to hospital resources and restrictions. In all patients 
with DCIS, surgery may be deferred for 3-6 months together with 
monthly physical examination and ultrasound, ER+ patients will re-
ceive endocrine therapy in this period. Patients with triple-negative/
HER2+, T2N0-3M0 or T0-4N1-3M0 invasive breast cancer should 
begin neoadjuvant chemotherapy. We also recommend endocrine or 
chemotherapy in neo-adjuvant fashion for ER+ Stage I-III invasive 
breast cancer.  After neoadjuvant chemotherapy for triple-negative/
HER2+ invasive breast cancer patients, surgery should be one of our 
priorities whenever the health system allows. Surgery will be delayed 
for 4-8 weeks if there is a good response to neoadjuvant chemotherapy. 
Hormonal therapy should be the first choice in old patients with ER+ 
breast cancer. And, patients with progressive disease on chemotherapy, 
malignant phyllodes, and aggressive sarcomas should have priority for 
surgery.

In regard to breast cancer surgery today in Turkey, high volume centers 
in which routine monthly volume is between 20 to 50 breast cancer 
cases, decreased the surgical interventions to the least possible rates, 
with great attention to patient and tumor biology and a shared deci-
sion making due to multidisciplinary tumor boards designed in a web-
based fashion. In specific, only 17 patients (17/48, 35%) in the Breast 
Unit in the Istanbul Breast Center and 12 (12/32, 37.5%) patients 
in the Breast Unit in Zonguldak Bulent Ecevit University School of 

Medicine, who had decisions for surgery at diagnosis or completed 
neoadjuvant chemotherapy and within the last period of window peri-
od underwent surgery in the last month. The decision-making process 
is organized by means of periodic web-based multidisciplinary tumor 
boards and the patients are informed via phone calls.  We encourage 
endocrine or chemotherapy in neoadjuvant fashion according to the 
decision in multidisciplinary tumor board for ER+ Stage I-III invasive 
breast cancer. Neoadjuvant chemotherapy is the preferred treatment 
of choice for patients with triple-negative/HER2+ or locally advanced 
disease, as well. However, in cases where surgery needs to be priori-
tized, to inform patients about the risks and benefits surgery under the 
circumstances of the pandemic is of paramount importance. 

COVID-19 creates overwhelming challenges not only in the era of 
surgery but in all aspects of our healthcare systems. This is a dynamic 
process and evolving rapidly. Strategic planning during the COV-
ID-19 pandemic will keep all health care providers safe and resistant 
which in turn allows us to provide the best quality of care to the na-
tions we serve. This is a global war against an invisible enemy, we had 
to be tougher, stronger and together more than ever. Change has come 
to healthcare systems and change is coming to surgery at all. Nothing 
will be the same again; we have to adapt the provision of surgery. We, 
as scientists and physicians should act in a way to share experiences and 
recommendations in order to establish the best practices and save lives. 

References
1.	 Available from: https://www.cdc.gov/coronavirus/2019-ncov/healthcare-

facilities/guidance-hcf.html
2.	 Available from:https://www.facs.org/covid-19/clinical-guidance/elective-

case
3.	 Available from:https://www.cms.gov/files/document/31820-cms-adult-

elective-surgery-and-procedures-recommendations.pdf 
4.	 Available from:https://www.facs.org/covid-19/clinical-guidance/review-

committee
5.	 Available from:https://www.facs.org/covid-19/clinical-guidance/triage
6.	 Available from:https://www.facs.org/covid-19/clinical-guidance/elective-

case/cancer-surgery
7.	 Available from:https://www.facs.org/covid-19/clinical-guidance/elective-

case/breast-cancer
8.	 Available from:https://www.breastsurgeons.org/docs/news/The_COV-

ID-19_Pandemic_Breast_Cancer_Consortium_Recommendations_EX-
ECUTIVE_SUMMARY.pdf

9.	 Ontario Health, Cancer Care Ontario, “Pandemic Planning Clinical 
Guideline for Patients with Cancer”. Available from: https://www.accc-
cancer.org/docs/document/cancer-program-fundamentals/oh-ccopan-
demic-planning-clinical-guidelines (accessed March 23, 2020)

10.	 Available from: https://www.surgonc.org/wp-content/uploads/2020/03/
Breast-Resource-during-COVID-19-3.23.20.pdf

11.	 Available from: https://www.essoweb.org/news/esso-statement-covid-19/
12.	 Available from: https://www.rcseng.ac.uk/coronavirus/joint-guidance-

for-surgeons-v1/
13.	 Available from: https://www.rcseng.ac.uk/coronavirus/joint-guidance-

for-surgeons-v2/
14.	 Available from: https://www.asco.org/asco-coronavirus-information/care-

individuals-cancer-during-covid-19

85

Karadeniz Çakmak and Özmen. COVID-19 and Breast Cancer Surgery 



Editorial

The COVID-19 Pandemic has not only changed our daily routines but also forced us to re-think the approach to cancer patients in these 
unprecedented times. Breast cancer is the most common cancer in women globally. It is unfortunate that there are subsets of those affected 
by COVID-19 who will experience more severe symptoms and are considered a vulnerable population: cancer patients fall into this cat-
egory. Fortunately, developments in breast cancer diagnosis and treatment provide us with options such as neoadjuvant systemic therapy 
in the form of hormonal therapy, anti-HER2 or systemic chemotherapy and a variety of modifiable breast reconstruction strategies. 

Based on the “CMS Adult Elective Surgery and Procedures Recommendations (1)” breast cancer is a Tier 2a, low risk cancer and  similar to 
The U.S. Centers for Disease Control and Prevention, and The American College of Surgeons, the recommendation is to postpone surgery if 
possible or consider performing the procedure at an ambulatory surgery center. 

It is obvious that we should minimize utilization of medical resources and supplies for non-urgent procedures; this approach helps us to 
maintain reserves that may be needed to care for COVID-19 affected patients, including personal protective equipment, ICU beds, clean-
ing supplies, and ventilators. We should also keep in mind that every hospital visits exposes patients and health care providers to the risk 
of contracting COVID-19. The American College of Surgeons (ACS) (2) has issued a statement and distributed to their members that 
“each hospital, health system, and surgeon should thoughtfully review all scheduled elective procedures with a plan to minimize, postpone, or cancel 
electively scheduled operations, endoscopies, or other invasive procedures until we have passed the predicted inflection point in the exposure graph 
and can be confident that our health care infrastructure can support a potentially rapid and overwhelming uptick in critical patient care needs.”

Although medical centers must continue to offer care that cannot be post-poned for months for some non-COVID-19 related condi-
tions (e.g. cancer), the benefits of this care should be balanced against the risk of COVID-19 exposure for patients and staff during this 
pandemic.  For each breast cancer patient, the risk/benefit ratio should be considered; if the risk of postponing breast surgery (breast 
imaging as well) confers minimal to no harm (defined as a negative impact on survival), then the option of postponing the surgery until 
the  COVID-19 pandemic is under better control should be discussed with patient. 

Herein, we present the current approach to COVID-19 pandemic of the Magee-Breast Cancer Program, one of the busiest breast care 
centers in the US. The Magee Breast Cancer Program leaders (Surgery, Medical Oncology, Radiation Oncology, Plastic Surgery, Pathology 
and Genetics) came to a consensus and prepared a statement (updated every week) that may guide breast care professionals.

Acknowledgements: The Magee Breast Cancer Program Response to COVID-19 Pandemic table was prepared with the help of Drs. Margarita Zuley, 
Rohit Bhargava, Ronald Johnson, Sushil Beriwal, and Phuong Mai.
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Table 1. Magee Breast Cancer Program Response to COVID-19 Pandemic 

Breast Imaging	 1. Screening and routine, non-urgent diagnostic imaging: all patients will be contacted and given the option to defer to a 
	 later date

	 2. Urgent diagnostic imaging and biopsies will proceed as usual

	 3. Seed placement (or wire) will be scheduled on same day as surgery to minimize hospital trips for patients

Pathology	 1. Will work to keep reporting timeline for biopsies as usual

	 2. Receptor status for DCIS will be on a per-request basis

	 3. Surgical pathology reporting timelines may be delayed by 1 or 2 more days longer than usual

	 4. Intraoperative frozen sections to be reported via phone call into OR instead of in-person pathology report to minimize 
	 use of PPEs

Surgery	 Surgical Consultations/Appointments

	 1. New patients scheduled for breast cancer consultations will be seen with an in-person visit to establish plan of care

	 2. New patients scheduled for non-cancer consultations will be contacted by scheduled provider or to offer a virtual visit 
	 or deferred in-person appointment

	 3. Mid chemotherapy visits should be contacted for a virtual visit

	 4. End chemotherapy visits can be done at the discretion of the provider with a preference for a video visit when possible

	 5. Post-operative visits will be seen as a virtual visit unless there is need for an in-person appointment (i.e., drain pull, 
	 incision and drainage)

	 6. Breast Cancer Surveillance/follow-up appointments will be contacted for the option to have virtual visit or 
	 postponement of appointment to later date

	 7. New patients for lymphedema will be contacted for the option to have a virtual visit or postponement of 
	 appointment to later date

	 8. Surveillance for lymphedema will be contacted for option to have a virtual visit or postponement of appointment to 
	 later date

Surgical 	 1. Patients who cannot afford a delay in surgical intervention will be offered a procedure immediately
Procedures

	     a. Those who have completed chemotherapy and have no other alternative medical therapies

	     b. Those who have T1a-bN0 (premenopausal) T1a-cN0 (postmenopausal) triple negative or ER negative, HER2 positive 
	     breast cancer

	     c. Those for whom systemic chemotherapy is not an option (elderly/frail triple negative or HER2 positive breast cancer)

	 2. Patients who can reasonably postpone their operation without compromising outcomes will be offered medical 
	 intervention while awaiting surgery

	     a. Hormone receptor positive breast cancers (including ER positive DCIS): 

	     i. Tamoxifen 20mg PO Q day if premenopausal, with reassessment of situation every 2 weeks (for feasibility of surgical 
	     intervention)

	     ii. Anastrozole 1mg PO Q day if postmenopausal, with reassessment of situation every 2 weeks (for feasibility of 
	     surgical intervention) 

	     b. Premeonopausal women with T1cN0 or greater triple negative breast cancers or ER negative, HER2 positive breast 
	     cancers:

	     i. Neoadjuvant systemic chemotherapy

	     c. Postmenopausal women with T2N0 triple negative breast cancers, discuss with medical oncology regarding merits 
	     of neoadjuvant systemic therapy or primary surgical intervention

	     d. Hormone receptor positive breast cancers who have completed chemotherapy and demonstrate an imaging 
	     response should be continued on systemic therapy with tamoxifen of anastrozole

	     e. High risk and benign surgeries

	     f. Risk-reducing surgeries

Medical Oncology	 1. Surveillance and routine follow-up visits to be done via telemedicine, e-mail or phone (provider preference).

	 2. Infusions and monthly injections to proceed as usual.
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Table 1. Magee Breast Cancer Program Response to COVID-19 Pandemic 

	 3. Metastatic breast cancer patient protocols to proceed as usual.

Plastic Surgery	 1. In general, much of breast plastic surgery is not time dependent.  Outcomes are identical or similar if performed 
	 several months after originally scheduled surgical date.  These types or procedures include delayed breast recon, second 
	 stage breast recon, cosmetic surgery, breast reductions, and other non-cancer related issues.

	 2. Breast reconstruction as a part of breast cancer treatment has more nuanced issues that can impact how timing of 
	 surgery affects results.  For the most part, performing delayed reconstruction several months after mastectomy results 
	 in similar results as performing it in the immediate setting, with some exceptions.

	 We are favoring delayed reconstruction after the Covid-19 crisis has abated unless there are extenuating circumstances 
	 that suggest clear benefit of immediate reconstruction over delayed.  These will be assessed on a case-by-case basis. 
	 We are asking our referring physicians to use their best judgement in determining whether a patient has an extenuating 
	 circumstance necessitating immediate reconstruction.  If they do, we will conduct a virtual appointment with these 
	 patients.  If not, we request that they hold for a physical plastic surgery appointment until after the pandemic.

	 3. As much as possible, clinic appointments will be converted to virtual appointments.   There will still be a need for 
	 physical appointments for recent surgical patients requiring TE inflations, drain removal, and assessment for potential 
	 complications.

Radiation 	 1. New consultations will be seen via telemedicine if needed.
Oncology

	 2. Timelines for treatment of most patients to remain the same.

	 3. Timelines for low risk, luminal patients may be delayed without compromise. Additionally, patients will be offered 
	 abbreviated, 1-week course instead of usual 3 weeks.

Genetics	 1. Urgent consultations still seen in person (blood draw done same day)

	 2. Non-urgent consultations already on schedule offered telemedicine appointment or option to reschedule to later 
	 date (blood draw done at later date)

	 3. The service is currently only scheduling urgent patients

Research	 1. Biospecimen lab. is closed.

	 2. Clinical trial accrual still open

Multidisciplinary Meetings and Teaching Conferences	 Proceed as scheduled using video conference



Editorial

The novel Coronavirus, currently named as SARS-COV-2, was first identified in Wuhan, in December 2019. Within a few months, the 
virus has spread from China to worldwide. On March 11, 2020, the World Health Organization (WHO) declared this global outbreak 
as a pandemic (1). In Turkey, the first case was reported on March 11. The number of COVID-19 positive cases increased meanwhile and 
by March 30, 10827 cases have been reported (2).

The clinical diagnosis of COVID-19 is confirmed by the real-time reverse-transcription–polymerase-chain-reaction (RT-PCR) assay 
through combined oropharyngeal and nasopharyngeal swab samples. RT-PCR assay is referred to as the reference standard for diagnosis. 
The total positive rate of  RT-PCR  assay was reported to be 30-60%  at the period of initial presentation (3). This high false-negative rate 
and limited availability of RT-PCR tests during the outbreak are the major drawbacks of this test. Ai et al. (4), has mentioned about the 
complementary role of noncontrast Chest Computed Tomography (CT) in patients with false-negative RT-PCR test results. Regarding 
RT-PCR as the reference, they reported the sensitivity of Chest CT imaging as 97%. Similarly, Fang et al. (5) reported the greater sensitiv-
ity of Chest CT (98%) compared with RT-PCR (71%). In a meta-analysis, the pooled positive rate of thin-slice CT imaging was 90.35% 
(6). These findings support that CT examination may help diagnosis especially in cases with high clinical suspicion and negative RT-PCR 
test results at initial presentation. This point of view seems reasonable considering the importance of early recognition of the disease can 
facilitate patient isolation and treatment.

While emphasizing the importance of CT findings, it must be mentioned that chest radiography is typically the first-line imaging mo-
dality.  However, the most common infiltration pattern is ground-glass opacity (GGO) and it may be overlooked on chest x-rays. Cor-
respondingly,  there are studies showing the lower sensitivity of chest x-ray compared with that of CT (7).

 To date, several studies characterizing the CT imaging findings have been published. Ye et al. (8), in their review article, revealed the 
diversity of the imaging findings seen on chest CT. Some of these CT findings such as infiltration and distribution patterns are more 
prominent and provide insight regarding the diagnosis. For instance, the distribution pattern of the lesions is of great importance at the 
characterization of COVID-19 pneumonia.  Most of the patients have bilateral, peripheral and subpleural lung involvement (9-11). 
Lower lobes are the most frequently affected areas and additionally, some studies showed that lesions tend to be placed in the dorsal 
part of the lungs (8, 12).  GGO is the most common and early detected infiltration pattern(9-11, 13, 14). GGOs may be patchy or 
rounded. Pure GGO, GGO with reticular and/or interlobular septal thickening (crazy-paving pattern), and GGO with consolidation 
are the different forms of infiltration.  Song et al. investigated CT findings of 51 patients and reported that GGO with reticular and/
or interlobular septal thickening was the second most common (75%) form of infiltration following pure GGO (77%). GGO with 
consolidation (59%) and complete consolidation were relatively less common (55%) findings in the same study and these two patterns 
were considered as an indication of disease progression (9). Another combination of GGO and consolidation known as ‘’reverse halo 
sign’’, defined as central GGO surrounded by ring-like consolidation, were reported in some studies (7).  Air bronchograms, discrete 
GGO nodules and solid nodules (with or without halo sign), and subpleural lines are other featured parenchymal CT findings (7, 8, 
12, 15, 16). Airway involvement (dilatation, wall thickening), vascular enlargement, pleural thickening are relatively rare, but possible 
imaging findings of the disease (8).  Although lymph node enlargement, cavitation, pericardial and pleural effusion are uncommon 
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findings, they may be seen with disease progression (17). Li et al. 
(18) investigated CT features of 25 patients in severe condition and 
revealed higher incidences of lymph node enlargement, pericardial 
effusion and pleural effusion than the ordinary patients.

CT imaging not only helps in the diagnosis of the disease but also gives 
information about comorbid situations such as the presence of emphy-
sema, fibrosis. Regarding the clinical findings, disease progression and 
treatment response can be monitored with serial CT examinations. 
Lung abnormalities that are detected in patients with COVID-19, 
peak around 6-11 days after the onset of the symptoms (19). The im-
provement of CT findings appear around 14 days, the absorption stage 
may extend beyond 26 days (20).

Radiologists must be aware of complications, particularly, acute respi-
ratory distress syndrome (ARDS). In their cohort study, Wu et al. (21) 
reported that 84 of 201 patients (41.8%) have developed ARDS and 
of those 44 patients (52.4%) have died. Given the role of imaging in 
the diagnosis and follow-up of ARDS, the knowledge of the imaging 
findings is crucial.

Within this period, our hospital serves as a quarantine hospital. All of 
the departments including emergency, microbiology, radiology, chest 
and infectious diseases work together in diagnosis and follow-up. The 
most common symptoms of patients are fever and cough. Most of the 
patients undergo both RT-PCR test sampling and chest CT examina-
tion. At the early stages of the disease (1-4 days), on chest CT images, 
we commonly see GGOs distributed mostly bilateral and peripheral 
with lower lobe predilection. Later on, GGO with consolidation or 
septal thickening (crazy paving pattern), pure consolidation, and sub-
pleural lines are seen as additional imaging findings. We rarely observe 
unilateral, central distribution, and isolated upper lobe infiltration as 
an initial finding. Pleural and pericardial effusion, mediastinal and hi-
lar lymphadenopathies are uncommon imaging findings.

Conclusion

Diagnosis, treatment, and follow-up of COVID-19 pneumonia is a 
teamwork. Radiologists have an important role, since imaging plays a 
critical role in initial diagnosis as well as in assessment of disease sever-
ity and progression. 
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Review

Introduction

Breast cancer is a highly prevalent disease associated with clinical, financial, and social burden worldwide. H360 Health Analysis is a mul-
ticentric pioneer project conducted in Portugal that aims to provide a comprehensive analysis of breast cancer management in Portugal. 
Collection of real-world data from 10 Portuguese hospitals and analysis of patients’, health professionals’, and hospital administrators’ 
perspectives on the quality and effectiveness of breast cancer care provided is currently ongoing.

The present manuscript represents the first phase of this project and aims to provide a comprehensive review (a “360-degree” appraisal) 
of the state of the art regarding disease epidemiology, research, and management of breast cancer in Portugal, providing a framework for 
‘H360 Health Analysis’ project.

Methodology

An electronic search on PubMed database was performed comprising the last 10 years using the query “Organization and Administration”[Mesh] 
AND “breast cancer”[All Fields] NOT “Review” [ptyp]. Search results were narrowed by selecting studies in humans, written in Portuguese or 
English, with open access, and comprising the following article types: clinical study, congress, consensus development conference, or guide-
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ABSTRACT

H360 aims to provide a comprehensive picture of breast cancer management in Portugal by retrieving real-world data from 10 Portuguese hospitals and 
deriving a snapshot from the medical interpretation of evidence-based data to patient perspective on the quality and effectiveness of medical care provided. 
This article reviews evidence on breast cancer clinical practice and quality of care and disease management in Portugal. A review of evidence on breast cancer 
clinical practice and quality of care over the last 10 years was performed in PubMed using the query “Organization and Administration"[Mesh] AND "breast 
cancer"[All Fields] NOT “Review” [ptyp]. National cancer initiatives relevant for quality of care and national and international guidelines and consensus 
were analyzed. Retrieved results showed that breast cancer incidence is still increasing, including in Portugal. Studies investigating disease outcomes seek to 
derive improvements to clinical practice and better financial resource allocation. Setting performance measures (KPIs) in institutions treating cancer is not a 
reality in Portugal yet, but has potential to leverage the quality of clinical performance. A multidisciplinary approach within one health structure is also desir-
able. More investment in clinical (including academic) research is key to optimize the quality of care. Implementation of clinical practice guidelines (largely 
based on ESMO guidelines in Portugal) is crucial to improve patient outcomes. Not less importantly, quality of life is a treatment goal on its own in breast 
cancer care. Breast cancer remains a health challenge and a multidimensional, 360-degree appraisal, beyond the exclusively clinical perspective, may provide 
new insights towards an optimal patient-centered approach.
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line. Relevant articles within the study’s scope were selected. National 
cancer initiatives relevant for the quality of care, as well as national and 
international guidelines and consensus acknowledged in Europe and 
Portugal were further included.

Epidemiological overview of breast cancer 

Breast cancer is the second most common cancer worldwide after lung 
cancer, and the leading cancer in women (1). With an incidence of 
1.67 million in 2012, estimates indicate a rise to 1.97 in 2020 (1). 
Such incidence is unevenly distributed, higher in Western Europe, 
Australia, New Zealand, and North America, and lower in Africa and 
Asia. Half of new cases are reported in less developed regions (2, 3).

Breast cancer ranks as the fifth cause of death from cancer worldwide 
and the leading cause of cancer-related deaths in Europe (1). In 2012, 
131.347 people died of breast cancer-related causes in Europe, with pro-
jections estimating 141.053 deaths in 2020 (1). In 2010, the national 
registry − North Regional Oncology Registry (RORENO) − reported 
1.659 deaths (out of 6.541 diagnosis) from breast cancer in Portugal (3).

An increase in breast cancer incidence has been reported over the last 
years due to aging of the population and to introduction of screening 
programs (4). This led to an increase in disease prevalence, also partly 
accountable to better treatment outcomes (1, 4).

Approximately 5−10% of new cases are diagnosed in advanced (lo-
cally advanced and metastatic) stages of the disease, responsible for the 
majority of breast cancer-related deaths (5). Metastatic breast cancer 
remains an incurable disease, with a median overall survival (OS) of 
2−3 years (6).

In Portugal, breast cancer incidence was 6.608 per 100.000 inhabit-
ants in 2010, according to RORENO, and 6.088 per 100.000 inhabit-
ants in 2012 with a projection of 6.479 per 100.000 in 2020, accord-

ing to GLOBOCAN (1, 3). The 2017 Portuguese Health Authority 
(Direção-Geral da Saúde, DGS) analysis of incidence and mortality 
of the most common cancers in Portugal between 2011 and 2015 re-
ported more than 1.600 deaths every year attributable to female breast 
cancer, with a maximum of 1.752 deaths in 2012 (7). However, there 
is a regional and age asymmetry in these figures (Table 1) (7).

Although breast cancer incidence is steadily increasing worldwide, a 
drop or stabilization on incidence rates, particularly in white post-
menopausal women, has been reported in developed countries at the 
beginning of the 21st century (4). However, the number of new diag-
noses in women under the age of 45 is still increasing (1, 4). In Europe, 
up to a quarter of breast cancer cases occur before the age of 50, and 
less than 5% before the age of 35 (4).

A similar trend is observed in Portugal, with a global breast cancer incidence 
of 62.5 per 100.000 cancer cases and an incidence peak between the ages 
of 65−69 (3). The disease incidence markedly increases until the age of 45, 
steadily increases until the age of 69, and slightly decreases afterwards (3).

Breast cancer outcomes within the Portuguese  
healthcare structure

Several studies have sought to investigate the costs of breast cancer 
care and established guidelines for quality assurance in breast cancer 
screening and diagnosis (8).

Studies are disparate regarding cancer outcomes and health care ex-
penditure, with some showing that a higher healthcare expenditure 
may not always translate into improved outcomes and others showing 
otherwise (9, 10).

Analysis of the correlation between variables associated with the 
healthcare system and cancer outcomes might be relevant. Studies have 
been published comparing differences in cancer outcomes in devel-
oped countries with comparable healthcare systems (9, 11, 12). Factors 
that have been identified as potentially negatively impacting cancer 
outcomes include the centralization of services, patient lists per general 
practitioner, patients having unrestrained access to different primary 
care physicians, and access time to secondary care (9, 11). However, 
a causal correlation could not be established for any of these factors.

In Portugal, multicenter studies have investigated breast cancer out-
comes, including effectiveness of adjuvant ovarian function suppres-
sion in premenopausal women with early breast cancer, use of different 
types of adjuvant chemotherapy in patients with stage I breast cancer, 
and treatment adoption and relative effectiveness of aromatase inhibi-
tors (AIs) compared to tamoxifen in early breast cancer (13, 14). Anal-
ysis of results from these multi-institutional studies - made possible by 
data assembled in the Regional Oncology Registries (RORs) - allow to 

Table 1. Standardized mortality rates for breast cancer in Portugal, by region (2010−2015) (7) 

	 North	 Center 	 LTV	 Alentejo	 Algarve	 Azores Islands	 Madeira Islands

All ages (deaths)	 461	 359	 525	 149	 74	 37	 55

All ages (SMR)	 15.5	 15.6	 20.9	 21.1	 20.2	 20.6	 25.9

<65 years (deaths)	 178	 96	 164	 49	 90	 11	 18

<65 years (SMR)	 9.3	 8.3	 11.6	 13.7	 13.7	 9.7	 13.2

SMR: Standardized Mortality Rates; LTV: Lisbon and Tagus Valley

Key Points

• 	 H360 intends to provide a comprehensive, overall picture of breast 
cancer management in Portugal.

• 	 Setting key performance measures (KPIs) in cancer-treating institu-
tions can leverage the quality of clinical performance.

•	 A multidisciplinary approach within one health structure is desir-
able.

•	 More investment in clinical (including academic) research is crucial.

•	 Quality of life is a treatment goal on its own. 
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derive clinical and financial implications, as modifications to clinical 
practice and financial resource allocation. 

The fourth edition of the European guidelines for quality assurance in 
breast cancer screening and diagnosis stresses the importance of breast 
cancer screening, but also of providing highly effective diagnostic ser-
vices and developing specialized breast units (8). Nevertheless, it has 
been shown that early breast cancer detection and diagnosis do not 
always significantly impact disease-associated mortality (8).

Additionally, it is acknowledged that implementation of clinical prac-
tice guidelines in cancer care improves patient outcomes. The Eu-
ropean Society of  Breast Cancer  Specialists (EUSOMA) provided a 
voluntary certification process for breast centers that ensure multidis-
ciplinary care and minimum standards of care (15). 

Setting performance measures − known as Key Performance Indicators 
(KPIs) − in cancer is a mechanism of quality monitoring and mea-

surement with improvement purposes (Table 2) (16). KPIs allow a 
meaningful comparison between cancer centers and the identification 
of areas for improvement, including in the patient care pathway. It 
should be noted that differences in disease stage at the time of pre-
sentation may reflect different patterns of access to diagnosis and that 
a KPI-based assessment will provide insights into significant dispari-
ties between different hospitals, always taking into account the demo-
graphic differences in breast cancer incidence and mortality that exist 
in Portugal. KPIs are increasingly becoming a formal requirement in 
healthcare delivery in most institutions around the world.

Engaging national clinicians and their institutions to set KPIs as a key 
element in cancer care has the potential to leverage the quality of clini-
cal performance. 

Additionally, integration of different disciplines - General Practice, 
Imaging, Pathology, Surgery, Radiotherapy, Medical Oncology, spe-

Table 2. Treatment and access and patients flow performance indicators for breast cancer [adapted from 
Khare SR et al. 2016] (16) 

Indicator	 Description

Treatment	

1	 Percentage of patients with early stage breast cancer (stage I or II) and clinically negative axillary nodes who receive  
	 sentinel node biopsy

2	 Complete synoptic pathology report according to the Canadian Association of Pathologists or Rossy Cancer Network  
	 guidelines

3	 Percentage of patients with involvement of axillary lymph nodes (1-3 nodes or more) who received adjuvant  
	 radiation

4	 Percentage of patients with estrogen receptor-negative invasive carcinoma (tumor > 1cm or node-positive) who  
	 received adjuvant chemotherapy within 8 weeks of surgical resection

5	 Percentage of patients with inflammatory breast cancer or locally advanced nonresectable estrogen  
	 receptor-negative carcinoma who received neoadjuvant chemotherapy

6	 Percentage of patients with stage III breast cancer who underwent baseline staging, including bone scan, liver  
	 ultrasonography, and chest radiography

7	 Percentage of patients who received systemic-relapse post-adjuvant therapy within 5 years of diagnosis

8	 Percentage of patients with primary operable breast cancer who developed first recurrence to ipsilateral breast or  
	 skin or chest wall (or both) within 5 years after mastectomy or breast-conserving surgery

9	 Percentage of biopsies performed at first site of metastasis (stage IV patients)

10	 Percentage of patients receiving chemotherapy with grade 4 toxicity 

Access and patient flow	

11	 Time from abnormal mammogram to diagnostic biopsy

12	 Time from diagnostic biopsy to initial breast cancer surgery

13	 Percentage of breast cancer patients treated on a clinical trial

14	 Percentage of breast cancer patients offered referral to genetics for evaluation and counselling

15	 Percentage of breast cancer patients presented to the multidisciplinary tumor conference (tumor broad) at any time  
	 after diagnosis

16	 Wait time for adjuvant radiation therapy from the final pathology report

17	 Wait time for systemic therapy from the final pathology report

18	 Wait time for first line chemotherapy for metastatic disease, from medical oncology visit that decides on  
	 chemotherapy

19	 Wait time for computed tomography or magnetic resonance imaging from doctor’s requisition
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cialized Nursing, Public Health, Pharmacy, Economy, Patient Advo-
cacy, and Hospital Administration - within one structure is desirable 
as the foundation for a true patient-centered approach.

A systematic analysis using KPIs as a tool for assessing quality of care 
remains an unmet need in Portugal. 

Clinical research 

Investment in clinical research in Portugal is lower compared with 
most other European countries that are part of the European Union 
(EU). This is true both for academic and industry-sponsored trials 
(17). Overall, a low number of clinical, mostly Phase III trials are tak-
ing place in Portuguese Centers, along with an even lower number of 
registry and academic studies. In the academic setting, investigation 
of the BRCA gene in the Portuguese breast cancer population is an 
example of research developed in the country over the last years. More 
recently, multicenter studies have investigated breast cancer outcomes 
in the Portuguese patient population (11, 13, 14).

Clinical practice guidelines 

The most widely used guidelines in breast cancer management are 
the European Society for Medical Oncology (ESMO) Breast Can-
cer Guidelines and the National Comprehensive Cancer Network 
(NCCN) Guidelines in Breast Cancer, with remarkable differences in 
levels of evidence and grades of recommendation (4, 18). 

In Portugal, breast cancer guidelines issued by the Portuguese Health 
Authority DGS and by the Portuguese Society of Breast Cancer (Socie-
dade Portuguesa de Senologia, SPS) are available to guide clinical deci-
sions (4, 19). DGS guidelines are largely based on ESMO guidelines 
but lack comprehensive information on several aspects of breast cancer 
management. The SPS guidelines are more detailed and regularly up-
dated (every two years).

Breast cancer risk factors

Recognized risk factors for breast cancer are those intrinsic to the sub-
ject − female gender, older age, early menarche, late menopause, age 
at first pregnancy, and family history of breast cancer at young age − 
and those associated with previous treatments - including hormonal 
therapy substitution and radiotherapy (RT) of the thoracic wall (4). 
Other acknowledged risk factors are presence or history of benign dis-
ease of the breast, high-density breast, and genetic factors, particularly 
BRCA1/2 gene mutations (20, 21). Lifestyle and dietary factors also 
play a role, with obesity and inactivity associated with a higher risk 
in postmenopausal women and dose-dependent alcohol consumption 
(and possibly also tobacco) associated with a higher risk in both pre- 
and post-menopausal women (4).

Breast cancer screening

Breast cancer screening is performed in women without signs or symp-
toms of the disease, for an earlier-as-possible detection.

Many European countries established national or regional population-
based mammography screening programs to detect breast cancer at 
a preclinical stage. The European guidelines for quality assurance in 
breast cancer screening and diagnosis recommend implementation 
and monitoring of performance parameters and indicators in every 
screening program (4).

According to ESMO guidelines, mammography screening every two 
years has the greatest mortality reduction benefit in the 50−69 age 
group, and Portugal complies to this recommendation (4, 7, 22). 
Following the same guidelines, annual magnetic resonance imaging 
(MRI) concomitantly or alternating with mammography every six 
months is recommended in the country for patients in high risk for 
breast cancer (22).

Breast cancer diagnosis

At least 60% of breast cancer patients present with a breast lump which 
may or may not be painful, fixed or demarcated from the surrounding 
tissue (4). Unlike screening imaging, which is used to detect cancer in 
asymptomatic women, diagnostic evaluation is used to characterize a 
clinical finding or a possible abnormality during screening.

Breast cancer diagnosis is based on clinical examination combined 
with imaging and confirmed with pathologic assessment. Clinical 
examination includes assessment of general health status and of the 
primary tumor, regional lymph nodes, and possible distant metastases. 
Imaging includes bilateral mammography and ultrasound of the breast 
and regional lymph nodes. In accordance with ESMO guidelines, 
breast MRI should be considered only in cases of familiar breast can-
cer associated with BRCA mutations, breast implants, lobular cancers, 
suspicion of multifocality/multicentricity, large discrepancies between 
conventional imaging and clinical examination, or in the context of 
neoadjuvant therapy (22). 

Pathological diagnosis should be based on a core needle biopsy. Analy-
sis of tissue sample should allow detection of invasive tumor growth 
and identification of histological type, tumor hormone (estrogen [ER] 
and progesterone [PR]) receptor (HR) status, human growth factor 
receptor 2 (HER2) status, and ki-67 expression.

Breast cancer staging

Every patient with breast cancer should be assigned a clinical and a 
pathological stage of disease, according to the TNM (primary tumor 
[T], regional lymph nodes [N], distant metastasis[M]) system of the 
American Joint Committee for Cancer (AJCC) (23). The most recent 
(eight) edition highlights that ensuing advances in clinical and labora-
tory science and translational research seriously challenge the relevance 
of the previously used purely anatomic TNM staging for breast can-
cer. Therefore, while anatomic TNM classification remained the basis 
for the eighth edition staging groups, tumor grade, hormone receptor 
status, and HER2 status have been considered important additional 
determinants of outcome, and have now been incorporated into paral-
lel prognostic stage groups that recognize the intrinsic tumor biology 
(23).

Breast cancer treatment

Breast cancer treatment should be guided by several factors, including 
tumor burden, location, and biology, patient’s general health status 
and comorbidities and, very importantly, patient preferences.

The treatment strategy must always comprise a multidisciplinary ap-
proach incorporating specific therapies (surgery, radiation therapy, 
medical therapy, and others) with imaging and pathology assessment 
(including molecular profile, if needed). In the era of personalized 
medicine, integration of these therapeutic tools is mandatory for an 
optimal medical practice. 94
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Early breast cancer

Curative resection of the tumor and involved lymph nodes remains the 
cornerstone of breast cancer treatment. In Western Europe, 60−80% 
of newly diagnosed cancers are submitted to breast conserving surgery 
(BCS) followed by RT. 

Guidelines agree that all patients should be considered for postopera-
tive whole breast RT following BCS. 

Adjuvant systemic treatment should be considered after surgery ac-
cording to relapse risk and tumor characteristics. It is recommended 
for most triple negative (TN), HER2-positive, and high-risk luminal 
HER2-negative tumors. 

Assessing tumor biology features - like tumor intrinsic subtype - rather 
than relying solely on standard criteria has the potential to improve re-
sponse to systemic therapies. Low-risk luminal A tumors can often be 
treated with endocrine therapies (ETs) alone. Luminal B tumors usually 
require both chemotherapy (CT) and ET and HER2-positive tumors 
rely on adjuvant CT plus anti-HER2 therapy (22). Moreover, gene ex-
pression profiles may be used for additional prognostication and predic-
tive information regarding the potential utility of adjuvant CT (22).

For HR- and HER2-positive disease, ESMO guidelines recommend 
CT plus anti-HER2 therapy for all patients (except in selected cas-
es with very low risk, such as T1aN0 tumors). ESMO and NCCN 
guidelines currently recommend adjuvant ado-trastuzumab emtansine 
instead of trastuzumab for HER2-positive cases with residual disease 
after neoadjuvant therapy and surgery (24). In the adjuvant setting, 
the same guidelines consider dual HER2 blockade with trastuzumab 
and pertuzumab for 1 year (for high-risk patients with N-positive or 
ER-negative disease) or neratinib (for selected high-risk patients not 
previously treated with dual HER2 blockade) (22, 25, 26).

ET is indicated for all patients with detectable HR expression (defined 
as ≥1% of invasive cells). Agent choice is primarily determined by pa-
tient menopausal status. CT is generally selected for high-risk or lu-
minal A tumors with extensive local disease, also considering patient’s 
genetic profile (22).

TN tumors benefit from adjuvant CT, with the eventual exception of 
low-risk histological subtypes, such as secretory juvenile, apocrine, or 
adenoid cystic carcinomas. 

Protocols for this tumor stage are well described at ESMO, NCCN, 
American Society of Clinical Oncology (ASCO), and Saint Gallen 
guidelines (18, 22, 27, 28). In Portugal, treatment decisions are ev-
idence-based, according to what is stated in the referred guidelines. 
Recently, Arlindo et al. reported  variations in the type of adjuvant 
chemotherapy received by stage I breast cancer patients in a  multi-
institutional Portuguese cohort (29). This study showed that most 
patients receive non-intensive regimens (such as doxorubicin plus cy-
clophosphamide) and that taxane-based non-intensive regimens (such 
as docetaxel plus cyclophosphamide) were infrequently used. It also 
reported striking institutional variations in chemotherapy use (ranging 
from 0 to 43.4%) (29).

Advanced breast cancer

Advanced breast cancer (ABC) includes both locally advanced breast 
cancer (LABC) and metastatic breast cancer (MBC) and the disease 
management encompasses both treatment and supportive care.

Locally advanced breast cancer (inoperable and  
non-metastatic) 

Systemic treatment should be the initial choice for LABC, with a com-
bined treatment modality (systemic therapy, RT, and surgery) indi-
cated in most cases. CT is the recommended option for most patients, 
with anthracycline- and taxane-based CT as standard regimens. 

For HER2-positive breast cancer, concurrent anti-HER2 therapy plus 
CT is recommended after evidence showing an increase in the rate of 
pathologic complete response (pCR) (30, 31).

Surgery is an option for some patients following primary CT. Mastec-
tomy with axillary dissection can be considered in most cases. For pa-
tients with axillary low burden of disease at presentation with complete 
response after systemic treatment, sentinel lymph node biopsy can be 
an option (6). As there is a significant risk of recurrence, adjuvant RT 
is indicated after surgery for most patients.

Adjuvant ET and up to one year of trastuzumab should be completed 
following surgery in HR- and HER2-positive patients, respectively. In 
both cases, concurrent administration of adjuvant RT is possible. 

Metastatic breast cancer

In this setting, although treatable the disease is virtually incurable 
and treatment intent is palliative. Median OS for MBC is 3 years and 
5-year survival is approximately 25% (32, 33).

Systemic therapy is the most frequent option and decisions are taken 
according to HR and HER2 expression status, tumor burden, response 
to previous therapies and associated toxicities, disease-free interval 
(DFI, in case of breast cancer recurrence), need for rapid disease con-
trol (e.g. visceral crisis), and patient characteristics, as comorbidities, 
performance status, age, menopausal status, psychological factors, and 
socio-economic situation. 

In this setting, the main clinical endpoints are improvement of OS 
and progression-free survival (PFS), symptomatic control, metastatic 
remission and quality of life (QoL).

Both NCCN and the 4th ESO-ESMO International Consensus Guide-
lines for Advanced Breast Cancer (ABC4) are widely adopted for MBC 
treatment and used in Portugal (6, 18).

Radiological assessment plays an important role in treatment of bone 
and brain metastases. Metastases-directed surgery is also performed 
in some patients, including those with bone lesions with impeding 
fracture risk or spinal cord compression and in selected patients with 
operable lung or liver metastases.

Quality of life and social integration - Where do we 
stand?

Breast cancer is the most prevalent tumor type in women globally (34). 
The number of women living with the disease increases every year, in-
cluding those with metastatic and recurrent disease (35). Since breast can-
cer has a considerable impact on women’s QoL from the moment of diag-
nosis, this is an increasingly relevant issue for breast cancer survivors (36).

QoL is increasingly recognized by health care professionals as a treat-
ment goal on its own and has been incorporated in clinical guidelines 
issued by the main organisations involved in cancer care worldwide. 95
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ESMO and NCCN guidelines provide recommendations on the 
subject, with NCCN yielding important indications, although pre-
dominantly focused on supportive and palliative care (6). ESMO also 
recently issued the ESMO Magnitude of Clinical Benefit Scale, pro-
viding a validated tool to assess the magnitude of clinical benefit from 
new cancer therapies taking into account multiple variables, including 
QoL (37). ABC4 specifically focuses QoL as a critical parameter for an 
optimal disease management (6).

The ability to perform daily activities, as well as functioning levels and 
patient satisfaction are key issues when addressing QoL in breast can-
cer survivors (36).

Validated instruments for measuring QoL are in place, which allow for 
comparisons between different population and country outcomes and 
provide valuable tools for research, clinical practice, and policy mak-
ing (38). Most used cancer-specific (including breast cancer-specific) 
instruments include the European Organization for Research and 
Treatment of Cancer-Breast Module (EORTC QLQ-BR23) and the 
Functional Assessment of Cancer Therapy-Breast (FACT-B) (39).

The population of breast cancer survivors has disparate health require-
ments due to heterogeneity of sociodemographic characteristics, pre-
existing comorbidities, tumor stage at diagnosis, tumor biology char-
acteristics, and experienced treatment modalities.

According to patients’ perceptions, healthcare professionals do not 
provide sufficient information regarding disease progression, coping 
skills, and patient education resources, making them seek informa-
tion and support from various organizations (40). Furthermore, when 
discussing treatment options with their patients, physicians should in-
form them on QoL differences associated with different options (41).

Because MBC has a median survival of 2−3 years after diagnosis, treat-
ment is focused on disease control and QoL (42). However, and de-
spite efforts, QoL for these patients has not improved over the last 
decade (5, 32).

Challenges for men with MBC are even bigger, since they are a gener-
ally neglected subpopulation (43).

The Global MBC Vision 2025 Call-to-Action program has been devel-
oped and is currently in progress to address the unmet needs faced by 
MBC patients and help define optimal care practices for this vulner-
able group (44).

Supportive care should be an integral part of the treatment plan of-
fered to MBC patients. ABC4 strongly recommends access to pallia-
tive care early after MBC diagnosis, emphasizing that patient prefer-
ences at the end of life should not be neglected but instead discussed in 
a timely manner (6). Also NCCN guidelines consider palliative care a 
key aspect of metastatic and recurrent disease management (18).

During the first year after a breast cancer diagnosis, women experience 
significant psychological distress, including feelings of shock, emotion-
al numbness, depression, and anxiety (44, 45). Many patients also ex-
perience cognitive alterations induced by cancer and cancer treatments 
(onco-brain). Additionally, the burden of systemic adjuvant treatment 
in breast cancer is associated with weight gain, infertility, and early 
menopause (46).

Fertility preservation is an important aspect of cancer care, with sev-
eral techniques available: ovarian suppression, embryo cryopreserva-

tion, oocyte cryopreservation, ovarian tissue cryopreservation, and 
transplantation (47). In 2016, the Portuguese Society of Oncology is-
sued oncofertility recommendations, to be implemented in Portugal, 
providing information on preservation of the reproductive potential in 
adult cancer patients based on available evidence (47). These have been 
implemented in specialized oncofertility centers nationwide.

Sexual function and satisfaction can also be affected by the disease and 
cause great personal and interpersonal suffering. Choice of the type of 
surgery is a key aspect for women to preserve their sexual satisfaction 
and adequate body image (48). 

Cancer patients have a higher risk of second malignancies and subse-
quent tumors compared with the general population, partly due to ge-
netic predisposition but also to toxicity of therapeutic modalities (49).

Conventional chemotherapies and some of the most recent anticancer 
signaling inhibitors carry a substantial risk of cardiovascular side effects 
that include cardiac dysfunction and heart failure, arterial hyperten-
sion, vasospastic and thromboembolic ischemia, dysrhythmia, and CT 
prolongation (50).

Patients desire a holistic, individualized, compassionate, and culturally 
sensitive dialogue with their healthcare providers, within a shared deci-
sion making process (40). 

In Portugal, there is an absence of long survivor support groups, with 
only a few closed support groups for MBC patients and some hospital-
based groups to assist patients during their treatments. ‘Fundo iMM-
Laço’ contributes with research grants but is not enough to fulfill this 
unmet need. 

Recently, the Portuguese National Authority of Medicines and Health 
Products (INFARMED) launched “Projeto Incluir” (Project “To In-
clude”) as a vehicle for a better interaction between patients and their 
community representatives (50). The project aims to expand the con-
tribution of patient advocacy groups in assessing health technologies, 
drug stock-outs, adverse reaction notification, and counterfeit medi-
cine identification, among others.

ABC4 foresees that patients should be able to have an active working 
life if they desire or need. But for that to be possible, patients should 
be allowed working schedule flexibility, in order to attend hospital ap-
pointments and treatments whenever necessary. This remains an un-
met need, highlighting the need for changes in societal structure and 
behavior. The Global Alliance for breast cancer is strongly committed 
towards this purpose (50).

Overall, it is key to establish an effective multidimensional survivor-
ship program, in order to develop management guidelines specific for 
breast cancer survivors and properly train clinicians on the best way to 
discuss treatment options, prognosis, and end-of-life care with their 
patients.

Conclusion

Breast cancer is a significant health challenge for patients, their fami-
lies, and society in general. A multidimensional approach that goes be-
yond the clinical perspective may provide new insights and directions 
to study the impact of this still highly prevalent malignancy.

The undertaking of providing a comprehensive picture of the disease, in a 
360-degree appraisal, although intuitively desirable, is not simple. Set to 96
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this task, the current project proposes to analyze real-world data from a 
360-degree perspective, i.e., from the medical interpretation of evidence-
based data to the patient perspective on the quality and effectiveness of 
services and medical care provided, also including the perspective of ad-
ministrators and decision-makers. Using such comprehensive approach, 
the full impact of breast cancer on patients and society can be analyzed.

In Europe, although the Primary Care setting is key for prevention, 
early detection of breast cancer, disease diagnosis, treatment, and fol-
low-up occur mainly at the hospital setting. In Portugal, the National 
Health Service (NHS) is provided by public institutions, but the role 
of private hospitals is increasing and expanding and currently accounts 
for a significant proportion of breast cancer care in major cities. This 
first initiative - the 360 Health Analysis (H360) - consists of a multi-
dimensional analysis of breast cancer in 10, mostly public, Portuguese 
hospitals with different socio-geographic characteristics, all of which 
are part of the NHS. 

With this approach, the authors believe they will be able to provide 
very relevant clinical and non-clinical data, particularly useful for 
stakeholders involved in breast cancer management, and to widen 
the critical perspective on breast cancer research and management for 
future H360 studies. Ultimately, this initiative aims to assist clinical 
and management decisions in breast cancer towards a more patient-
centered approach.
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Review

Introduction

Neoadjuvant chemotherapy (NAC) for breast carcinoma (BC), in combination with personalized targeted therapy, allows for high rates 
of pathologic complete response (pCR) (1-3). 

Sentinel node biopsy (SNB) is safe after successful NAC in patients with clinically-negative axilla (3-5). For BC patients with positive 
lymph nodes (LNs)  prior to NAC the standard surgery for treating the axilla has been axillary lymph node dissection (ALND), but as 
NAC enables downstaging of axillary disease, SNB in patients with clinically nodes positive (cN+) axilla who accomplish complete clinical 
response (yc N0) is an opportunity for changing paradigms. 

This article reviews the role of SNB after NAC for BC treatment and presents the current status of a modification of this technique, the 
extended sentinel node biopsy (ESNB), in patients with initially positive axilla who achieve favorable response with NAC. 

Impact of neoadjuvant chemotherapy on nodal burden

Numerous studies have demonstrated the disappearance (on average 40%) of LNs infiltration after anthracyclines and taxane-based regi-
mens, in association with single or dual anti-HER-2 therapy for patients with HER-2 positive (HER-2+) disease (6-11).

BC is a heterogeneous disease and the chance of nodal pathologic complete response (pCR) strongly depends on molecular parameters. 
For Al-Hilli et al. (12), and Mamtani et al. (13), nodal pCR varied greatly based on immunohistochemical (IMH) classification, as shown 
in Table 1. The overall rates of nodal pCR were, respectively, 37.7% and 49.2% according to these authors. With advancements in the 
understanding of tumor subtypes, NAC is increasingly focused on HER-2 + and triple negative subtypes and less frequently used in hor-
mone receptor-positive disease.  

In the preoperative phase, ensuring that NAC is effective to downstage the LNs, is based on the comparison between nodal evaluation at 
diagnosis and after NAC, by physical examination and ultrasonography, that is considered the imaging technique of choice to monitor the 
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involution of LNs. This procedure is simple and also helps to guide the 
fine-needle aspiration or core biopsy of LNs suspected of involvement 
prior to beginning systemic therapy. In the same ultrasound study, 
once the node is punctured, a marker may be placed in the lymph node 
(LN) to help the surgeon find it during surgery (7-16). No imaging 
technique, however, is precise enough accurate to predict nodal pCR 
in patients treated with NAC (14-18).

Usual sentinel node biopsy after neoadjuvant chemotherapy in 
clinically positive axilla at diagnosis
The identification rate of sentinel node (SN) after NAC is quite ac-
ceptable (± 90%), but it is lower than the one observed in upfront 
surgeries, probably because of fibrotic compression over the lymphatic 
capillaries (19). The main limitation of SNB in this setting is its high 

false negative result (FNR), estimated to be greater than 25% in initial 
studies (20, 21). Four meta-analyses calculated the FNR in node-pos-
itive patients converted to node-negative varying from 13% to 17% 
(Table 2) (19-24). In all studies, the FNR was deemed unacceptable 
since it was higher than 10%, the threshold adopted, based on the rea-
soning that is should not be greater than the rate observed in patients 
without NAC. 

Three pivotal observational studies assessed SNB in patients with cN+ 
axilla who converted to ycN0 status after NAC (Table 3).

The SENTINA (SENTInel NeoAdjuvant study) was undertaken in 
Germany and Austria (25). In one of the study arms, 592 patients that 
converted from cN+ to ycN0 were treated with both SNB and axillary 
lymph node dissection (ALND). The SN detection rate was 80.1%, 
and its FNR was 14.2%. The FNR was 24.3% for women who had 
one SN removed, 18.5% for those who had two sentinel nodes (SNs) 
removed, and 4.9% for those who had at least three SNs removed. The 
FNR was 8.6% for patients who underwent dual SN mapping (vital 
dye and radiocolloid) compared with 16.0% for those who received 
radiocolloid alone.

The American study ACOSOG Z1071 determined the FNR of SNB 
after NAC, in women initially presenting with pathologically con-
firmed node-positive disease, when at least 2 SNs were excised (26). 

Key Points

•	 Extended sentinel node biopsy is considered oncologically safe for 
patients with complete clinical response after neoadjuvant chemo-
therapy. 

•	 The technique involves dual mapping sentinel node, resection of 
at least 3 lymph nodes, including the metastatic one marked at 
diagnosis.

•	 The omission of axillary lymph node dissection is valid option in 
patients with microscopically negative disease.

Table 1. Different breast cancer subtypes and nodal pathologic complete response with neoadjuvant 
chemotherapy 

	 ER+, HER-2 –   (%)	 ER+, HER-2 +   (%)	 ER –, HER-2 +   (%)	 ER–, HER-2 –   (%)

Al-Hilli et al. (12)	 20.2	 47.7	 61.3	 47.3

Mamtani et al. (13)	 20.5	 70.2	 96.6	 47.2

Table 2. Meta-analyses estimating the false-negative rate (FNR) of the sentinel node (SN) biopsy after 
neoadjuvant chemotherapy in node-positive patients converted to node-negative 

	 n	 Nodal positivity at diagnosis	 FNR (%)

Fu et al. (19)	 2471	 clinical/ultrasonographic	 14* (95% CI :10%-17%)

Van Nijnatten et al. (22)	 1395	 microscopic	 15.1** (95% CI: 12.7%-17.6%)

El Hage Chehade et al. (23)	 3398	 microscopic	 13 (95% CI: 10.8%-15.6%)

Simons et al. (24)	 2002	 microscopic	 17 (I2 = 38.66%, p=0.05)

*FNR: 8.7% if the SN positivity includes immunohistochemical examination 
**FNR: 10.4% if at least two SNs were retrieved

Table 3. False-negative rates of sentinel node biopsy after neoadjuvant chemotherapy in cN+ axilla 
converted to cN – axilla 

				    False-negative rate (%)

	 n	 Patients	 Overall	 Dual tracers	 2 SNs	 3 SNs

ACOSOG Z1071 26	 756	 T0-4, N1-2	 12.6	 10.8	 21.2	 9.1

SENTINA 25	 592 (Arm C)	 N1-2	 14.2	 8.6	 18.5	 7.3

SN FNAC 27	 153	 T0-3, N1-2	 9.6	 5.2	 –	 4.9*

*>2 SNs
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Positive SNs were defined as those with metastasis larger than 0.2 mm. 
A total of 701 women (663 cN1 and 38 cN2) were enrolled. After 
completion of NAC, 582 (83.0%) patients lacked palpable LNs. The 
SNB FNR was 12.6%, exceeding the acceptable threshold of 10%, 
which did not support the use of SNB in this population. Neverthe-
less, the authors found the following relevant factors lowering the 
FNR: a) the FNR was 91% when ≥ 3 SNs were examined; b) the 
FNR was 20.3% with single agent mapping and 10.8% when vital 
dye and radiocolloid were used; and c) the FNR was 11.3% when 
the axilla became clinically negative and 19.2% when palpable axillary 
LNs persisted. 

In the French SN FNAC study (Sentinel Node Biopsy Following 
NeoAdjuvant Chemotherapy), 145 patients with biopsy-proven node-
positive disease (T0-3, N1-2) underwent SNB and ALND (27). Path-
ological examinations using IMH were mandatory if SN was negative 
by hematoxylin and eosin (H&E) staining. The SN identification rate 
was 87.6% (127/145), and the axillary pCR was 34.5%. The FNR of 
SNB was 8.4%. 

The usual SNB is not sufficiently accurate in this setting. The highest 
FNR for SNB in relation to the axillary LNs accepted is 10%, taking 
into account its estimated value for T1-2 N0 BC cases (28). The prog-
nostic influence of eventual malignant cell permanence in the axillary 
LNs is a cause of serious concern; experimentally, it was proved in 
mice, that LNs are foci for systemic dissemination through fine capil-
laries inside them (29, 30).

Kang et al. reviewed the records of 1247 patients who had clinically 
axillary LN-positive status and presented negative conversion follow-
ing NAC (31). Patients who underwent axillary surgery with SNB-
guided decisions were compared with patients who underwent upfront 
ALND.  Kaplan-Meier analysis showed that recurrence-free survival 
(axilla and distant metastases) were not significantly different between 
the groups (4-year recurrence-free survival: 97.8% vs. 99.0%, p=0.14).

Galimberti et al. (32), evaluated 147 women with clinical nodal in-
volvement (cT1-4 and cN1-2), who converted to cN0, and were 
submitted to SNB. ALND was not performed if the SN was micro-
scopically unaffected. The SN was negative in 70 (47.6%) patients and 
positive in 77 (52.4%) patients, that underwent ALND. After a medi-
an follow-up of 61 months. Kaplan-Meier curves were not statistically 
different for distant disease free survival (p=0.54) and overall survival 
(p=0.72) in both groups of patients.

Extended sentinel node biopsy after successful neoadjuvant  
chemotherapy
The first practical point for decreasing the FNR of SNB is collecting at 
least 3 SNs, provided the number of LNs obtained is inversely propor-
tional to the FNR after NAC. Several authors demonstrated that it was 
possible to accomplish a 10% FNR, when ≥ 3 negative SNs were with-
drawn (25-27). Technique matters, and the detection rate and chance 
to obtain at least 3 SNs are higher when dual tracer mapping was used. 
In contrast, random sampling of the axillary nodes is not known to 
affect the FNR and should not be indicated (33).

Marking nodes containing metastases before NAC and harvesting 
them along the dual mapped SNs (hot/blue) established ESNB as a 
new and more accurate method for axillary approach. The procedure 
entails the combination of dual SN mapping methods with the exci-
sion of the marked LN found previously involved and eventual re-
moval of suspicious enlarged nodes. The SNs are identified by vital 

dye and radiocolloid and the metastatic LN prior to NAC could be or 
not one of these structures; anyhow, at least 3 LNs should be retrieved. 

Patient selection
Breast pCR is highly correlated with nodal status after NAC. Tadros 
et al. (34),  in HER-2+ or triple-negative BC patients without a breast 
pCR, described a relative risk for positive nodal metastases after NAC 
of 7.4 (95% CI: 3.7-14.8), compared with those with a breast pCR. 
Among 237 patients (T1-2) with initial biopsy-proved N1 disease, 77 
(32.4%) presented breast pCR and 160 (67.5%) had residual tumor 
in the breast whereas only 10.4% of the patients with breast pCR were 
found to have residual disease in the axilla. Conversely, in 57.5% of 
patients without breast pCR, metastatic LNs were detected. Thus, pa-
tients without breast pCR do not seem to be appropriate for omission 
of ALND after NAC.

The GANEA 2 study assessed the SNB in the neoadjuvant scenario. 
Among patients with a cytologically proven axillary involvement be-
fore NAC the FNR of the SNB was 11.9% (dual mapping) (35). They 
found that the amount of residual breast tumor allows identifying pa-
tients with a low risk of ALND involvement. For patients with nega-
tive SNB and a remaining breast tumor size less than 5.0 mm and no 
lymphovascular invasion, the risk of a positive complementary ALND 
was 3.7%. 

With regard to molecular subtypes, apart from the low rates of nodal 
involution with NAC in patients with luminal tumors, positive es-
trogen receptor (ER+) and HER-2 negative (HER-2–) the FNR of 
SNB in these patients is generally unacceptable. Enokido et al. (36) 

described the following SNB FNRs in women initially presenting with 
cytology-proven node positivity for each BC subtype: 42.1% for ER+, 
HER-2 – ; 16.7% for ER+, HER–2 +; 3.2% for negative estrogen 
receptor (ER–), HER-2 +; and 10.5% for ER – , HER-2 –. 

Despite the paucity of data about the criteria for eligibility of cN+ 
patients to ESNB post-NAC, adequate patient selection is paramount 
for a safe procedure. In our opinion candidates for ESNB after NAC 
need to fulfill the following conditions:

At diagnosis: non-luminal BC subtypes (ER+HER2+; ER–HER2+; or 
ER-HER2 –), T1-2 , cN1-2a;

After NAC: tumor complete clinical response, and conversion to a 
cN0 status.

Techniques
Ensuring the exact removal of the initially involved LN by malignant 
cells is a challenge for surgeons, because generally there is reduction 
in size of the downstaged LN. The utmost concerns for a valid ESNB 
are correct marking of the proven-positive LN and its precise excision. 
Thus, normally, the affected LN is tagged under ultrasound guidance, 
just after the nodal puncture, by inserting a metallic clip and/or a ra-
dioactive seed, and/or by injecting a charcoal suspension for tattooing. 

In a landmark paper, the authors of the ACOSOG Z1071 study ana-
lyzed a subgroup of 170 patients, in whom a clip was placed in the 
positive LN, and the number of excised LNs was ≥2 (37). The clipped 
LN was removed separately at surgery, and radiographed to confirm 
that the LN contained the clip. In 107 (75.9%) cases, the marked LN 
was one of the SNs, and in these women the SN FNR was 6.1%. On 
the other hand, in 34 (24.1%) cases, the clipped LN was found in 
the ALND specimen, allowing a FNR of 19.0%. When the clip was 101
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not found the FNR was 14.3%. For comparison, in another subgroup 
of 355 patients, without clip placement, the FNR was 13.4%. It was 
concluded that ESNB, including the presence of the clipped LN in the 
removed tissue, significantly reduces the FNR. 

Caudle et al. (7) performed ALND in 191 patients with biopsy-proven 
axillary nodes in which a clip was inserted. Nodal disease disappeared 
after NAC in 71 (33%) patients. In 118 patients undergoing SNB and 
ALND, the FNR was 10.1%. The clipped node contained metastasis 
in 115 patients, resulting in a FNR of 4.2% for the marked LN in 
relation to ALND. When the evaluation was performed for the com-
bination of SN biopsies and clipped nodes, the FNR was markedly 
reduced to 1.4%. Clipped nodes were not seen in 23.1% (31/134 of 
patients), including six with negative SNs and metastasis in the clipped 
node. Accordingly, clipping positive nodes for extended SNB refines 
the pathologic evaluation and reduces the FNR. 

Cabioglu et al. (38), in a prospective registry trial combining conven-
tional SNB with clipped node excision, ascertained that the clipped 
node was the SN in 81.4% of the cases, whereas in 18.6% the clipped 
node was a non-SN. The possibility of clip migration was evidenced, 
and in 3.5% the clipped node could not be found in the specimen.

The intraoperative localization of the clipped LN is not an easy task. 
Therefore, other methodologies to mark the LN have been investi-
gated, such as the placement of a Iodine-125 (125I) seed in the biopsy-
proven positive LN. The node with the seed is posteriorly excised using 
a hand held gamma detection probe during the surgery. Donker et al. 
(39) described an identification rate of the seed-containing LN of 97% 
with this technique. 

Caudle et al. (40), from the MD Anderson Cancer Center, proposed 
a variation of this procedure, the Targeted Axillary Dissection (TAD) 
method. This methodology consists of SNB and excision of the posi-
tive LN, which was first marked by a clip prior to chemotherapy, and 
months later, before surgery, was additionally tagged by a 125I seed. 
A gamma probe optimized to 125I activity, which is distinct from the 
setting used in the SN identification with Technetium-99m (99mTc), 
guides the removal of the LN marked with the clip and seed. Intra-
operative radiography is performed to check for the presence of both 
markers in the tissue sample before pathologic handling. They had a 
FNR of 2% with TAD versus 10.6% with SNB alone. 

Diego et al. (41) used the same methodology in 30 patients, and they 
described intraoperative finding of blue dye or 99m Tc activity in the 
125I-localized LN in 73.3% of the cases.

Another strategy, proposed by Choy et al. (16), is to inject a small 
volume (median 0.5 mL) of sterile black carbon suspension into the 

cortex of the LN and adjacent soft tissue just after the nodal fine needle 
aspiration. The tattooed node is visible intraoperatively even months 
later. Park et al. (42) approved the diagnostic performance of SNB 
using the technique of charcoal tattooing of cytologic-metastatic LN 
at presentation. The carbon nodal injection may occur before NAC, 
exclusive or combined with the clip, or later, preoperatively, in nodes 
previously marked by a clip. 

The concordance between the pathologic results for both the charcoal 
tattooed nodes and the nodes containing blue dye or radiocolloid was 
analyzed by Kim et al. (43). In 45 cases the tattooed nodes were not  
identified in the surgical field in only 1 (2.2%). In 25 cases (56.8%) 
there was concordance between the SN and the tattooed node, they 
were the same structure. In the final pathological results, 18 (40.0%) 
patients had metastatic nodes. The sensitivities of the SNB, charcoal 
marked node biopsy, and the combination radiocolloid and/or tat-
tooed node biopsy, for axillary metastasis identification, were 61.1%, 
66.6%, and 77.8%, respectively.

The different techniques, employed in order to facilitate the identifica-
tion of the node previously containing malignant cells in the surgical 
field, are summarized on Table 4. All of them entail the placement of 
a marker under ultrasound guidance. Each method has pros and cons.

A clipped lymph node is not easily identified during the surgery, since 
it is not visible nor detected by a probe. A nodal radiography is man-
datory to confirm the harvesting precision. Besides, we must consider 
that hazardous spontaneous clip migration is possible. On its turn the 
radioisotopic seed placing is more complex and requires interaction 
between the services of Nuclear Medicine and Ultrasonography. More-
over, the 5-6 months permanence of a radioactive source in the human 
body is theoretically undesirable, and in some countries federal laws do 
not allow this type of procedure. To circumvent this problem, in the 
TAD method the 125I seed is placed in a second-step procedure after 
NAC, some days prior the surgery. 

The method of node tattooing with black carbon is simple, cheap, and 
the ink injection could be done at the same moment of the puncture 
for cytology/histopathology. It is easier to find a tattooed node than 
a clipped one, and the excised node radiography is not needed. The 
sole precaution is not to inject excessive volume of carbon suspension 
inside the node, since it may interfere with the microscopic analysis. 

The value of the isolated tumor cells and micrometastases in the 
sentinel node
Low-volume SN disease after NAC is not an indicator of a low risk of 
additional positive axillary nodes. In contrast with its role in adjuvant 
treatment, it is likely that isolated tumor cells (ITCs) or micrometasta-
sis in the SN after NAC, remnants of nodal disease that were not sensi-
tive to chemotherapy, have a different meaning, and could have a nega-
tive impact on the evolution of the patients. Of note, patients with 
micrometastases in the SN after NAC have high rates (12%-64%) of 
positive non-SNs (44-46).

In the SN FNAC trial, FNR improved from 13.3% to 8.4% when 
IMH had been used (27). The importance of IHC was also evident in 
the ACOSOG Z1071 study: the trial’s FNR was 8.7% when any ITC-
positive node was included compared with 12.6% without IHC (37).

For Moo et al. (46) 17% of the patients with ITCs and 64% of the 
patients with micrometastasis in the SN had additional nodal metas-
tases at ALND.

Table 4. Different methods for marking the 
positive axillary node 

	 Marker	 Placement timing

Boughey et al. (37) 	 Titanium clip	 Prechemotherapy

Donker et al. (39)	 125I seed	 Prechemotherapy

Caudle et al. (40)	 Titanium clip  	 Prechemotherapy 
	 and125 I seed	 and preoperation

Choy et al. (16)	 Charcoal	 Prechemotherapy
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A meta-analysis conducted by Fu et al. (19) estimated that the SN 
FNR reduced from 16.0% to 8.7%, if ITC detected by the additional 
IHC, was considered positive.

There are typical findings in the metastatic LNs which had negative 
conversion after NAC. Chemotherapy effects on the positive node 
include fibrosis, hemosiderin deposits, laden macrophages, increased 
vascularity and a foamy histiocytic infiltrate. Malignant cells may be 
scattered through a fibrotic LN, and cytokeratins-IMH may be use-
ful to confirm suspicious morphology (47). In clinical practice, cyto-
keratin staining should be added to achieve a more accurate ESNB 
result when the excised LNs are negative according to H&E analysis 
(9, 48).

Intraoperative evaluation of SNs could prevent a second surgery by 
indicating immediate ALND. Rubio et al. (45), after performing SNB 
and completing ALND in the same patients after NAC, demonstrated 
that frozen sectioning of the SNs is effective, with sensitivity ranging 
from 78.5% for micrometastasis and ITC to 100% for macrometas-
tasis. In the experience of the Memorial Sloan Kettering Cancer Cen-
ter the FNR of the frozen section of the SN was 6.2% and minimal 
involvement of the SN in the final pathology was an indication for 
ALND (46).

Conclusion

ALND is still the standard procedure for the management of the axilla 
of BC patients with metastatic lymph nodes before NAC. Neverthe-
less, ESNB (dual SN mapping, resection of at least 3 LNs, including 
the metastatic one marked at diagnosis) is considered a valid option 
for selected patients with axillary positive disease that is converted to 
negative after NAC. In patients with negative  microscopic findings 
in the excised LNs (IMH included), the omission of ALND seems to 
be oncologically safe. Future research studies focusing specifically on 
prognosis of the treated patients are needed for definitive judgement. 
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Original Article

Introduction

Lynch syndrome is an inherited cancer-susceptibility disorder caused by pathogenic germline variants in DNA mismatch repair (MMR) 
genes, including MLH1, MSH2, MSH6, and PMS2. Historically known as hereditary nonpolyposis colorectal cancer, this syndrome 
is associated with increased risk for a multitude of cancers, including colorectal, endometrial, ovarian, small bowel, urothelium, biliary 
tract, and stomach (1–3). Lynch syndrome affects 1 in 279 individuals, and is more common than Hereditary Breast and Ovarian Cancer 
Syndrome caused by BRCA1 and BRCA2 mutations (4, 5). Lynch syndrome is also inherited in an autosomal dominant fashion. Recent 
studies have suggested that breast cancer may be included in the spectrum of Lynch syndrome-associated cancers, but the evidence is 
controversial. Cohort studies have found significantly increased age-specific incidence rate ratios of breast cancer in Lynch patients (6, 7). 
Case series have also shown high prevalence of breast cancer in Lynch populations, with earlier age of diagnosis compared to the general 
population (8). Investigators have looked at microsatellite instability, immunohistochemistry and mismatch repair gene deficiency in 
breast cancers of Lynch syndrome patients, suggesting that patients with Lynch syndrome are more likely to exhibit microsatellite instabil-
ity and MMR protein loss compared with sporadic breast cancers (9–11). However, other studies show no association and recommend 
that increased surveillance is not indicated for Lynch syndrome patients (1, 12, 13). 

Multigene panel testing has provided new insight, suggesting that individuals with MSH6 and PMS2 mutations may have a higher risk 
for breast cancer (14, 15).  A case-control study published by Couch showed that only MSH6 mutations were  associated with a statisti-
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Objective: Lynch syndrome is an inherited genetic disorder associated with a predisposition to early-onset colorectal and endometrial cancers, but breast 
cancer risk in these patients is debated. The aim of this study is to evaluate breast cancer rates in a cohort of Lynch syndrome patients, as well as to identify 
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Results: The prevalence of breast cancer differed based on mutation type (p=0.0043), as 27% of women with a PMS2 mutation were diagnosed with 
breast cancer, compared to 3%, 4%, and 9% in MLH1, MSH2, and MSH6 patients. The average age at diagnosis for women with a PMS2 mutation was 
46.7 years. Additionally, 7.5% of unaffected women had an estimated lifetime risk of breast cancer greater than 20%.  46/188 (24.4%) of patients were 
eligible for breast specific genetic testing.  

Conclusion: Our analysis suggests that Lynch syndrome patients with PMS2 mutations may be at higher risk of developing breast cancer.  Additionally, 
the personal and family history of cancer suggests crossover in eligibility for breast specific genetic testing in a significant number of patients (16.5-24.4%).  
Also, many women are eligible for enhanced breast surveillance (7.5%) which would otherwise not be offered.
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cally significantly increased risk for breast cancer with an OR of 1.93 
(1.16-3.27) and PMS2 mutations were not associated with increased 
risk (13).  

Conflicting studies have made it difficult to assess breast cancer risk 
in Lynch syndrome patients, and the possible mechanistic association 
between Lynch syndrome and breast cancer remains unclear. How-
ever, studies have not evaluated whether or not these patients are be-
ing offered appropriate surveillance and risk reducing measures based 
on tools used clinically to evaluate women for breast cancer risk. This 
study aims to address this question, as well as adding to the body of 
existing literature by assessing breast cancer rates by gene in our co-
hort. Utilizing hereditary colorectal cancer registry at a single academic 
institution, a cohort of 188 women with MMR mutations was identi-
fied. This cohort was examined for breast cancer prevalence based on 
mutation type, as well as qualification for breast-specific genetic testing 
and enhanced breast surveillance utilizing current national guidelines 
and clinically available risk assessment tools. 

Materials and Methods

Study population
The hereditary colorectal cancer registry at a single academic institu-
tion was used to identify women who were above age 18 with germline 
MMR variants. Informed consent was obtained from patients at the 
time of enrolment in the registry. Institutional review board commit-
tee approval was obtained for the study. Retrospective chart review was 
performed utilizing the electronic medical record to select women with 
breast cancer from this population and extract demographic informa-
tion, breast cancer characteristics, and personal and family history of 
other cancers. 107
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Key Points

•	 The link between breast cancer and Lynch syndrome has been de-
bated in the literature, however no studies have looked at appro-
priate surveillance and risk-reducing methods in Lynch syndrome 
patients. 

•	 In this cohort, patients with PMS2 mutations had a significantly 
higher prevalence of breast cancer compared with other mutation 
types.

•	 Many Lynch syndrome patients qualify for breast-specific genetic 
testing, and 7.5% of patients without breast cancer in this study 
qualified for enhanced surveillance for breast cancer. We may be 
missing an opportunity to fully screen and reduce risk in this pa-
tient population.

Table 1. Mismatch repair gene distribution and characteristics in the Lynch syndrome cohort

	 MLH1	 MSH2	 MSH6	 PMS2

Cohort size	 58	 70	 34	 26

Race (% white)	 94.8	 90	 100	 92.3

Age (mean±SD)	 51.8±15.8	 54.7±12.8	 54.2±14.0	 53.8±12.5

SD: standard deviation

Figure 3. Percentage of women who qualified for breast-specific 
genetic testing, based on NCCN guidelines (v 2.2019). There were 
not significant differences between mutation type (p>0.05) 

Figure 2. Percentage of women who had a family history of breast 
cancer, including first- and second-degree relatives. There were not 
significant differences between mutation type (p>0.05)

Figure 1. Percentage of women diagnosed with breast cancer by 
mutation type. 27% of PMS2 mutation carriers were diagnosed 
with breast cancer, which was greater than other mutation types 
(p=0.0043)



Statistical analysis
Breast cancer risk estimations were run using the Tyrer-Cuzick model 
(v8) (16). The National Comprehensive Cancer Network (NCCN) 
Practice Guidelines-Genetic/Familial High-Risk Assessment: Breast 
and Ovarian, version 2.2019 was used to identify women eligible for 
breast-specific genetic testing (17). Descriptive statistical analyses were 
conducted separately for MLH1, MSH2, MSH6, and PMS2 genes. 
Statistical tests were performed using RProject (R Foundation for 
Statistical Computing, Vienna, Austria) (18). Nominal variables were 
assessed using 2-tailed chi-squared analyses or Fisher’s exact analyses. 

Results

The series included 188 women with Lynch syndrome.  It included 
women with pathogenic variants in MLH1 (n=58), MSH2 (n=70), 
MSH6 (n=34), and PMS2 (n=26; Table 1). Of the 188 women, 16 had 
a previous diagnosis of breast cancer at the time of the study. Of the 
26 women with PMS2 mutations, 27% had a history of breast cancer 
which was significantly greater than women with other mutation types 
(p=0.0043, Figure 1). Women with PMS2 mutations who developed 
breast cancer had an average age of diagnosis of 46.7 years old. Overall, 
39.3% of the study population had a family history of breast cancer, 
incorporating first- and second-degree relatives (Figure 2). 

Of the 172 Lynch syndrome patients without a previous diagnosis of 
breast cancer, 7.5% had an estimated lifetime risk of breast cancer (us-
ing the Tyrer-Cuzick model v8) greater than 20%, meeting criteria 
for screening breast magnetic resonance imaging (MRI) per NCCN, 
American Cancer Society, and American College of Radiology guide-
lines (17, 19, 20). 

Patients who qualified for breast-specific genetic testing were identified 
using NCCN Practice Guidelines (17). Overall, 24.4% of all Lynch 
syndrome mutation carriers were eligible for breast specific testing 
(Figure 3). As pancreatic cancer and ovarian cancer overlap between 
the two syndromes, when excluding patients who only met criteria 
based on a personal or family history of these cancers, 16.5% met 
criteria for breast specific genetic testing. 

Discussion

This study examined the association between Lynch syndrome muta-
tion type and breast cancer, evaluated women with Lynch syndrome 
for their estimated lifetime risk of breast cancer development, and de-
termined eligibility for breast-specific genetic testing. We found that 
the prevalence of breast cancer in PMS2 mutation carriers was signifi-
cantly higher in this cohort when compared to other mutation types. 
With regard to family history of breast cancer, 57.7% of women with 
PMS2 mutations had a first- or second-degree relative diagnosed with 
breast cancer. Other studies have found a similar association (14, 21). 
We also found that these women were diagnosed with breast cancer 
at an average age of 46.7 years old, which is younger than that of the 
general population (22). This topic warrants future study with larger 
diverse multicentre cohorts of patients with Lynch syndrome studied 
prospectively, as breast cancer is a common disease and current data 
come mainly from Caucasian populations. 

Many women with Lynch syndrome qualified for breast-specific genet-
ic testing by NCCN guidelines, and 7.5% of women without breast 
cancer were eligible for enhanced surveillance based on the Tyrer-
Cuzick risk assessment tool. This presents significant implications for 
carrier identification and screening. Patients with Lynch syndrome are 

typically not routinely assessed for breast cancer risk in a clinical set-
ting. However, many of these women may be eligible for screening 
MRI surveillance or other opportunities for breast cancer risk reduc-
tion. We may be missing an opportunity to fully assess cancer risk in 
these patients, which impacts screening and risk reduction strategies. 

This study utilized a comprehensive registry with a large population 
of Lynch mutation carriers. There are some limitations, including that 
groups were compared without a population control, which limits the 
inferences that can be made about Lynch syndrome and breast cancer 
risk compared to that of the general population. The registry may have 
also included related families or family members, which was not ac-
counted for in this study. Future directions include looking at the pa-
thology of breast cancers with Lynch syndrome to examine the frequen-
cy of microsatellite instability (which may be important therapeutically) 
(23),  immunohistochemistry and others, in order to determine if breast 
cancers in Lynch syndrome patients have specific pathologic features, 
further supporting the hypothesis of a genetic association and possible 
causation. Further, cancer specific risks for Lynch syndrome patients, 
including that for breast cancer, need to be clarified. 

Ethics Committee Approval: Ethics committee approval was received for this 
study from the ethics committee of Cleveland Clinic. 

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

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept – M.S., H.P., M.K.; Design – M.S., H.P.; 
Supervision – H.P., S.G., M.K.; Resources – M.K., C.E., E.D.K.; Materials 
– M.K., B.H.; Data Collection and/or Processing – M.S., C.Y.; Analysis and/
or Interpretation – M.S., H.P.; Literature Search – M.S., H.P.; Writing Manu-
script – M.S., H.P.; Critical Review – C.E., B.H., E.D.K., S.G.

Acknowledgements: We thank Lauren Bolden for her assistance with database 
management for this project.

Conflict of Interest: The authors have no conflicts of interest to declare.

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

References 

1.	 Watson P, Vasen HFA, Mecklin JP, Bernstein I, Aarnio M, Järvinen HJ, 
et al. The risk of extra-colonic, extra-endometrial cancer in the Lynch 
syndrome. Int J Cancer 2008; 123: 444-449. (PMID: 18398828) [Cross-
Ref]

2.	 Lynch HT, de la Chapelle A. Hereditary Colorectal Cancer [Internet]. 
http://dx.doi.org.ccmain.ohionet.org/10.1056/NEJMra012242. 2009 
[cited 2019 Apr 25]. Available from: http://www.nejm.org/doi/10.1056/
NEJMra012242?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.
org&rfr_dat=cr_pub%3Dwww.ncbi.nlm.nih.gov

3.	 Bonadona V, Bonaïti B, Olschwang S, Grandjouan S, Huiart L, Longy 
M, et al. Cancer Risks Associated With Germline Mutations in MLH1, 
MSH2, and MSH6 Genes in Lynch Syndrome. JAMA 2011; 305: 2304-
2310. (PMID: 21642682) [CrossRef]

4.	 Win AK, Jenkins MA, Dowty JG, Antoniou AC, Lee A, Giles GG, et al. 
Prevalence and Penetrance of Major Genes and Polygenes for Colorectal 
Cancer. Cancer Epidemiol Biomarkers Prev 2017; 26: 404-412. (PMID: 
27799157) [CrossRef]

5.	 Malone KE, Daling JR, Doody DR, Hsu L, Bernstein L, Coates RJ, et al. 
Prevalence and predictors of BRCA1 and BRCA2 mutations in a popula-108

Eur J Breast Health 2020; 16(2): 106-109

https://doi.org/10.1002/ijc.23508
https://doi.org/10.1002/ijc.23508
https://doi.org/10.1001/jama.2011.743
https://doi.org/10.1158/1055-9965.EPI-16-0693


tion-based study of breast cancer in white and black american women ages 
35 to 64 years. Cancer Res 2006; 66: 8297-8308. (PMID: 16912212) 
[CrossRef]

6.	 Therkildsen C, Ladelund S, Smith-Hansen L, Lindberg LJ, Nilbert M. 
Towards gene- and gender-based risk estimates in Lynch syndrome; age-
specific incidences for 13 extra-colorectal cancer types. Br J Cancer 2017; 
117: 1702-1710. (PMID: 29065108) [CrossRef]

7.	 Harkness EF, Barrow E, Newton K, Green K, Clancy T, Lalloo F, et al. 
Lynch syndrome caused by MLH1 mutations is associated with an in-
creased risk of breast cancer: a cohort study. J Med Genet 2015; 52: 553-
556. (PMID: 26101330) [CrossRef]

8.	 da Silva FC, de Oliveira LP, Santos ÉM, Nakagawa WT, Aguiar Junior 
S, Valentin MD, et al. Frequency of extracolonic tumors in Brazilian 
families with Lynch syndrome: analysis of a hereditary colorectal cancer 
institutional registry. Fam Cancer 2010; 9: 563-570. (PMID: 20697958) 
[CrossRef]

9.	 Buerki N, Gautier L, Kovac M, Marra G, Buser M, Mueller H, et al. 
Evidence for breast cancer as an integral part of Lynch syndrome. Genes 
Chromosomes Cancer 2012; 51: 83-91. (PMID: 22034109) [CrossRef]

10.	 Walsh MD, Buchanan DD, Cummings MC, Pearson SA, Arnold ST, 
Clendenning M, et al. Lynch syndrome-associated breast cancers: clini-
copathologic characteristics of a case series from the colon cancer family 
registry. Clin Cancer Res 2010; 16: 2214-2224. (PMID: 20215533)

11.	 Win AK, Lindor NM, Jenkins MA. Risk of breast cancer in Lynch syn-
drome: a systematic review. Breast Cancer Res 2013; 15: R27. (PMID: 
23510156) [CrossRef]

12.	 Müller A, Edmonston TB, Corao DA, Rose DG, Palazzo JP, Becker H, et 
al. Exclusion of breast cancer as an integral tumor of hereditary nonpol-
yposis colorectal cancer. Cancer Res 2002; 62: 1014-1019.

13.	 Couch FJ, Shimelis H, Hu C, Hart SN, Polley EC, Na J, et al. Associa-
tions between cancer predisposition testing panel genes and breast cancer. 
JAMA Oncol 2017; 3: 1190-1196. (PMID: 28418444) [CrossRef]

14.	 Roberts ME, Jackson SA, Susswein LR, Zeinomar N, Ma X, Marshall 
ML, et al. MSH6 and PMS2 germ-line pathogenic variants implicated in 
Lynch syndrome are associated with breast cancer. Genet Med 2018; 20: 
1167-1174. (PMID: 29345684) [CrossRef]

15.	 Espenschied CR, LaDuca H, Li S, McFarland R, Gau CL, Hampel H. 
Multigene panel testing provides a new perspective on lynch syndrome. J 
Clin Oncol 2017; 35: 2568-2575. (PMID: 28514183) [CrossRef]

16.	 Cuzick J. IBIS Breast Cancer Risk Evaluation Tool [Internet]. 2017. 
Available from: http://www.ems-trials.org/riskevaluator/

17.	 National Comprehensive Cancer Network. NCCN Practice Guidelines: 
Genetic/Familial High-Risk Assessment: Breast and Ovarian. 2019;

18.	 R Core Team (2014). R: A language and environment for statistical com-
puting. R Foundation for Statistical Computing, Vienna, Austria. URL 
http://www.R-project.org/.

19.	 Saslow D, Boetes C, Burke W, Harms S, Leach MO, Lehman CD, et al. 
American Cancer Society guidelines for breast screening with MRI as an 
adjunct to mammography. CA Cancer J Clin 2007; 57: 75-89. (PMID: 
17392385) [CrossRef]

20.	 Monticciolo DL, Newell MS, Moy L, Niell B, Monsees B, Sickles EA. 
Breast cancer screening in women at higher-than-average risk: Rec-
ommendations from the ACR. J Am Coll Radiol 2018; 15: 408-414. 
(PMID: 29371086) [CrossRef]

21.	 ten Broeke SW, Brohet RM, Tops CM, van der Klift HM, Velthuizen 
ME, Bernstein I, et al. Lynch Syndrome caused by germline PMS2 mu-
tations: Delineating the cancer risk. J Clin Oncol 2014; 33: 319-325. 
(PMID: 25512458) [CrossRef]

22.	 American Cancer Society. Breast Cancer Facts & Figures 2017-2018. At-
lanta: American Cancer Society, Inc. 2017.

23.	 Le DT, Uram JN, Wang H, Bartlett BR, Kemberling H, Eyring AD, et 
al. PD-1 Blockade in Tumors with Mismatch-Repair Deficiency. N Engl 
J Med 2015; 372: 2509-2520. (PMID: 26028255)

109

Sheehan et al. Lynch Syndrome and Breast Cancer Risk

https://doi.org/10.1158/0008-5472.CAN-06-0503
https://doi.org/10.1038/bjc.2017.348
https://doi.org/10.1136/jmedgenet-2015-103216
https://doi.org/10.1007/s10689-010-9373-2
https://doi.org/10.1002/gcc.20935
https://doi.org/10.1186/bcr3405
https://doi.org/10.1001/jamaoncol.2017.0424
https://doi.org/10.1038/gim.2017.254
https://doi.org/10.1200/JCO.2016.71.9260
https://doi.org/10.3322/canjclin.57.2.75
https://doi.org/10.1016/j.jacr.2017.11.034
https://doi.org/10.1200/JCO.2014.57.8088


Original Article

Introduction

Mammographic screening showed to be an effective tool as a screening method for more than 50 years with proven efficacy in reducing 
breast cancer mortality (1). The sensitivity of screening mammography is variable due to the breast density differences in the screening 
populations. False negative rates are higher in dens breasts because of the masking effect of density. Additional methods are considered 
to overcome this issue (2, 3). Furthermore, women with dens breasts have four to six fold of increased risk of breast cancer compared to 
women with fatty breast (4). Breast Imaging and Reporting Data System (BI-RADS) of American College of Radiology (ACR) recom-
mends the use of breast density evaluation for every woman. The fourth edition of BI-RADS lexicon, which is used in our study, catego-
rises the breast density depending on the percentage of fibroglandular tissue (5). The fifth edition of BI-RADS (6), published in 2013, 
redefined the density categories excluding the numeric quartiles of percentages of the dense area and described the distribution on the 
basis of possibility of having an obscured lesion. Although reliability and reproducibility of visual assessments are limited by interobserver 
and intraobserver variability, BI-RADS system is the most used method for breast density assessment in clinical practice (7). To overcome 
the limitations of a visual evaluation, automated methods of volumetric assessment which are reproducible and correlate well with the 
BI-RADS breast density categories, have been introduced and became commercially available (8, 9). Volumetric methods also provide ad-
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ABSTRACT

Objective: We aimed to compare visual and quantitative measurements of breast density and to reveal the density profile with compression characteristics.

Materials and Methods: Screening mammograms of 1399 women between May 2014 and May 2015 were evaluated by using Volpara 4th and 5th 

version. First 379 mammograms were assessed according to ACR BI-RADS 4th edition and compared to Volpara. We categorized the breast density in 
two subgroups as dens or non-dens. Two radiologists reviewed the images in consensus. Agreement level between visual and volumetric methods and 
volumetric methods between themselves assessed using weighted kappa statistics. Volpara data such as fibroglandular volume (FGV), breast volume (BV), 
compression thickness (CT), compression force (CF), compression pressure (CP) were also analyzed with relation to the age.

Results: 1399 mammograms were distributed as follows: 12.7% VDG1, 39.3% VDG2, 34.1% VDG3, 13.9% VDG4 according to the 4th edition of 
Volpara; 1.2% VDG1, 46% VDG2, 36.8% VDG3, 15.9% VDG4 according to the 5th edition of Volpara. The difference between two editions was 4.7% 
increase in dense category. 379 mammograms, according to ACR BI-RADS 4th edition, were distributed as follows: 25.9% category A, 50.9% category 
B, 19.8% category C, 3.4% category D. The strength of agreement between the Volpara 4th and 5th editions was found substantial (k=0.726). The agree-
ments between visual assessment and both Volpara editions were poor (k=- 0.413, k=-0.399 respectively). There was a 142% increase in dense group with 
the VDG 4th edition and 162% with the VDG 5th edition when compared to visual assessment. Compression force decreased while compression pressure 
increased with increasing Volpara Density Grade (VDG) (p for trend <0.001 for both). Compression thickness and breast volume decreased with increas-
ing VDG (p for trend <0.001 for both). The FGV decreases with age and the breast volume increases with increasing age (p<0.001).

Conclusion: Visual assessment of breast density doesn’t correlate well with volumetric assessments. Obtaining additional information about physical 
parameters and breast profile by the results of quantified methods is important for breast cancer risk assessments and prevention strategies.
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ditional information about physical parameters of the procedure such 
as compression force- pressure and fibroglandular volume which may 
be guide for the screening strategy.

Breast density can vary among different countries and ethnic groups 
(10). Our study population were part of a county screening program 
which was the first, population based mammographic screening proj-
ect in the country (11). Knowledge about breast density and volumet-
ric data of screening population is important for risk assessments and 
prevention strategies.

The aim of this study was to compare visual and quantitative measure-
ments of breast density and to reveal the breast density profile and 
compression characteristics of the screened women in our study popu-
lation. 

Materials and Methods

This retrospective study was conducted with institutional review board 
approval from Ethic Committee of our university and a waiver of the 
need for written informed consent from the participants. All patient 
information and records were made anonymous and deidentified be-
fore analyses.

A set of 1399 screening mammograms, all women in the 40–69 
age group, who participated in a community based mammographic 
screening program for the first time between May 2014 and May 2015 
were assessed in the study. All digital mammographic examinations 
were performed with a full-field digital mammography unit (Selenia, 
Hologic) equipped with 24x29 cm amorphous selenium detectors 
with a pixel size of 70 µm. The data set was composed of standard cra-
niocaudal and mediolateral oblique views. Our standard compression 
protocol states that the radiographer should compress the breast by 
means of the compression paddle, until blushing of the skin occurred, 
or as much force as tolerable if the woman verbally expresses severe 
pain before blushing.

All mammograms were analysed with two versions of Volpara Den-
sityTM (Volpara) software (version 1.4.2 and version 1.5.1, Matakina 
Technology, Wellington, New Zealand). Version 1.4.2 is optimized for 
the 4th edition of ACR BI-RADS. The newer version is recalibrated for 
the 5th edition of BI-RADS. 

Volpara is a computerized algorithm that calculates X-ray attenuation 
at each pixel and converts the attenuation to an estimate of tissue com-
position to create a density map. By adding total values in the density 
map, the software can calculate the volume of fibroglandular tissue in 
the breast, and breast density is determined as the percentage of fibro-
glandular tissue volume. Volpara gave separate data for each breast. We 
took the average of them.

Absolute dens volumes were categorized for analysis, with 0–4.7% be-
ing Volpara Density Grade (VDG) 1; 4.8–7.9% being VDG 2; 8.0–

15.0% being VDG 3; and 15.1% or greater being VDG 4. Each set of 
mammograms presents volume of fibroglandular tissue (cm3), breast 
volume (cm3), volumetric breast density (%), and VDG. We catego-
rized the breast density in two subgroups as dens (ACR C and D) or 
non-dens (ACR A and B). Dens category was defined for VDG 3 and 
4, and non-dens breasts were classified as VDG 1 and 2. 

The first 379 mammograms from dataset were assessed qualitatively 
and independently with Volpara. The study design is retrospective and 
comparison of the visual assessment and Volpara data was not taken 
into account during the real-life assessments and the readers stopped 
visual assessment after a few months of the Volpara installment. To 
that time, the radiologists reviewed each mammogram according to 
ACR BI-RADS 4th edition as: Category A, almost fatty (<25% glan-
dular); category B, scattered fibroglandular densities (25–50% glan-
dular); category C, heterogeneously dense (51–75% glandular); and 
category D, extremely dense (>75% glandular). Two radiologists with 
5 and 8 years of experience in breast radiology assessed the images 
independently. Consensus was reached in cases of inter-reader discrep-
ancy in visual density evaluation. 

Other Volpara data as; fibroglandular volume (FGV), breast volume 
(BV), compression thickness (CT), compression force (CF), compres-
sion pressure (CP) were also analyzed with relation to the age. 

Statistical analyses
A chi-square analysis was conducted for all patient data to compare 
dens versus non-dens assessments using the 4th edition of BI-RADS 
and both Volpara 4th and 5th editions. Agreement between the BI-
RADS visual density categories and Volpara 4th or 5th versions were 
assessed using linear weighted kappa (k) statistics. Kruskal Wallis test 
was used for analysing the relation between volumetric compression 
data and other variables. Spearman Correlation analyses were done for 
the compression parameters. Statistical analysis was performed using 
Statistical Package for the Social Sciences statistical analysis software 
(PASW Statistics, version 11.0. SPSS Inc., Chicago, IL, USA), and 
p<0.05 was considered indicative of a statistically significant differ-
ence.  The result used in the tables was the data of 5th versions of Vol-
para.

Results

A set of 1399 screening mammograms, of healthy women in the 
40–69 age group, who participated in the population based mammo-
graphic screening program were assessed in the study. Table 1 presents 
the measures of center and dispersion of measurements in the study. 
The examinations with 4th version of Volpara density classification 
were distributed as follows: VDG1: 12.7%, VDG2: 39.3%, VDG3: 
34.1%, VDG4: 13.9%, with a corresponding 5th version of Volpara 
density classification: VDG1: 1.2%, VDG2: 46%, VDG3: 36.8%, 
VDG 4: 15.9%. 379 mammograms, assessed according to ACR BI-
RADS 4th edition, were distributed as follows: 25.9% category A, 
50.9% category B, 19.8% category C, 3.4% category D. Table 2 shows 
the distribution of breast density by Volpara according to different age 
groups.  527% of studied women had dense breast based on the VDG 
5th edition assessment, there was no VDG1 breast type in women be-
low 44 yo (Table 2). 

The compression parameters are shown in Table 3. The fibroglandular 
volume decreases with age (p<0.001), and the breast volume increases 
with increasing age until age 64 (p<0.001). Compressed breast thick-
ness changed with increasing age (p<0.001) as well as the compression 111
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Key Points

•	 Visual assessment of breast density doesn’t correlate well with volu-
metric assessments. Dense group increases with using Volpara.

•	 Volpara give information about quantitative density measurements, 
also reports the compression parameters.

•	 The women in the screening program had denser breast structure 
compared to European women.
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Table 1. Measures of center and dispersion of measurements in the study 

	 n	 Mean	 SD	 Median	 Min	 Max

Age (Year)	 1399	 52.4	 8.3	 51.0	 40	 69

Max. VBD	 1399	 9.9	 6.4	 7.8	 2.7	 41.3

VBD	 1399	 9.4	 5.9	 7.3	 2.6	 38.3

BV (cm3)	 1399	 892.8	 433.5	 835.6	 118.8	 3171.5

FGV (cm3)	 1399	 68.0	 29.7	 61.7	 17.9	 367.8

CT  (mm)	 1399	 57.4	 10.5	 57.5	 25.5	 88.8

CF (fN) 	 1399	 106.9	 15.2	 107.9	 44.5	 164.6

CP (kPa)	 1399	 10.2	 3.6	 9.5	 3.2	 30.6

BV: breast volume; CF: compression force; CP: compression pressure; CT: compression thickness; FGV: fibroglandular volume; VBD: Volpara breast density

Table 2. Distribution of Volpara density grade (VDG) and percentages of the VDG according to age groups 
of healthy women 

	 VDG 	

	 1	 2	 3	 4	

Age	 n	 %	 n	 %	 n	 %	 n	 %	 n	 %

≤44	 0	 0.0	 52	 19.8	 120	 45.6	 91	 34.6	 263	 100.0

45-49	 0	 0.0	 114	 33.7	 141	 41.7	 83	 24.6	 338	 100.0

50-54	 6	 2.1	 136	 46.6	 121	 41.4	 29	 9.9	 292	 100.0

55-59	 5	 2.3	 140	 64.2	 58	 26.6	 15	 6.9	 218	 100.0

60-64	 2	 1.5	 91	 70.0	 34	 26.2	 3	 2.3	 130	 100.0

≥65	 4	 2.5	 111	 70.3	 41	 25.9	 2	 1.3	 158	 100.0

Total	 17	 1.2	 644	 46.0	 515	 36.8	 223	 15.9	 1399	 100.0

VDG: volpara density grade

Table 3. Distribution of breast compression parameters in healthy women aged 40–69 by age groups 

		  Age≤44	 Age 45-49	 Age 50-54	 Age 55-59	 Age 60-64	 Age 65 
		  (n=264)	 (n=339)	 (n=292)	 (n=218)	 (n=130)	 (n=159)	 p

FGV (cm3)	 mean (SD)	 82.8 (38.1)	 75.2 (30,5)	 66.5 (26.4)	 58.0 (20.8)	 55.6 (18.6)	 55.0 (18.2)	 0.0001**

	 median	 74.7	 69.0	 61.9	 54.2	 52.0	 50.6	

BV (cm3)	 mean (SD)	 766.5 (404.9)	 847 (430.2)	 936.7 (457.9)	 962.1 (433.7)	 970.3 (416.3)	 961.8 (397.5)	 0.001**

	 median 	 699.4	 767.3	 850.5	 898.3	 907.9	 906.1	

CT (mm)	 mean (SD)	 54.6 (10,9)	 57.6 (11.2)	 59.0 (10.8)	 59 (9.8)	 57.9 (8.5)	 56 (8.8)	 0.0001**

	 median 	 55.3	 57.5	 59.4	 58.8	 58.6	 56	

CF (fN)	 mean (SD)	 103.9 (15.4)	 107.5 (15.4)	 108.5 (16.6)	 109.0 (13.8)	 107.6 (13.7)	 104.9 (13.7)	 0.0001**

	 median 	 104.5	 107.9	 109	 109	 107.9	 105.7	

CP (kPa)	 mean (SD)	 10.9 (3.5)	 11 (3.7)	 10.4 (3.9)	 9.8 (3.3)	 9.2 (3)	 8.2 (2.4)	 0.0001**

	 median 	 10.4	 10.5	 9.4	 9.3	 8.9	 7.6	

Kruskal Wallis test. **p<0.001. BV: breast volume; CF: compression force; CP: compression pressure; CT: compression thickness; FGV: fibroglandular 
volume



force and pressure (p<0.001) (Table 3). Compression force decreased 
while compression pressure increased with increasing VDG (p for 
trend <0.001 for both). Compressed breast thickness and breast vol-
ume decreased with increasing VDG (p for trend <0.001 for both) 

(Table 4). Compression force was correlated with compressed breast 
thickness and breast volume (r:0.293, r:0.450; p<0.001 for all), while 
compression pressure was negatively correlated with compressed 
breast thickness and breast volume (r:-0.362, r:- 0.751, p<0.001 
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Table 4. Range of breast compression parameters based on breast density measurements by VDG 5th 
edition in healthy women aged between 40 and 69

		  Volpara 5th

		  VDG 1 (n=17)	 VDG 2 (n=646)	 VDG 3 (n=516)	 VDG 4 (n=223)	 p

FGV (cm3)	 mean (SD)	 60.2 (7.7)	 57.1 (19)	 71.4 (27.3)	 93.3 (41.7)	 0.0001**

	 median 	 50.8	 53.1	 66.6	 88.8	

BV (cm3)	 mean (SD)	 1637 (304)	 1130.2 (412.4)	 754.3 (302.3)	 469.3 (200.6)	 0.0001**

	 median 	 1612.8	 1048.8	 713.2	 443	

CP (kPa)	 mean (SD)	 6.4 (1.5)	 8.6 (2.5)	 11 (3.4)	 13.1 (3.9)	 0.0001**

	 median 	 6.0	 8.4	 10.5	 12.4	

CF (fN)	 mean (SD)	 112.9 (18.3)	 111.6 (14.5)	 105.2 (13.7)	 97.1 (14.8)	 0.0001**

	 median 	 116.8	 111.2	 105.7	 97.9	

CT (mm)	 mean (SD)	 69.9 (7.1)	 62.2 (8.6)	 55.5 (8.9)	 46.7 (9.2)	 0.0001**

	 median 	 69.5	 61.5	 55.3	 46.0	

**p<0.001. Kruskal Wallis test. BV: breast volume; CF: compression force; CP: compression pressure; CT: compression thickness; FGV: fibroglandular 
volume; VDG: Volpara density grade

Figure 1. a-i. Breast volume- FGV correlation (a). Breast volume- Compression pressure correlation (b).  FGV- Compression pressure correlation 
(c).  FGV- Compression force correlation (d).  BV- Compression force correlation (e). FGV- Breast thickness correlation (f). Breast volume- Breast 
thickness correlation (g). Breast thickness-Compression pressure correlation (h). Compression thickness- Compression force correlation (i)
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for all). Compressed breast thickness was correlated with breast vol-
ume (r:0.820, p<0.001 for all). Compression force and compressed 
breast thickness were positively correlated with fibroglandular volume 
(r:0.103, r:0.237), while compression pressure and fibroglandular vol-
ume were correlated negatively (r:-0.204) (Figure 1).

The strength of agreement assessed one by one between the Volpara 4th 
and 5th editions was calculated as substantial (k=0.726). The 379 mam-
mograms that were assessed visually at the beginning of the study were 
divided into two categories, as dense and non-dense groups due to 
small number of patients. The current study showed a significant up-
grade of breast density categories with a 60% increase in dens category 
while a 39% decrease in non-dens category when visual evaluation was 
compared to Volpara. The agreement between the visual assessment 
and both Volpara editions were poor (k=-0.413 with VDG 4th edition, 
-0.399 with VDG 5th edition). There was a 142% increase in dense 
group with the VDG 4th edition and 162% with the VDG 5th edition 
when compared to visual assessment (Figure 2).

The current study showed a significant upgrade of breast density cat-
egories with a 60% increase in dens category while a 39% decrease in 
non-dens category when visual evaluation was compared to Volpara. 
The agreement level was less than 0 indicating a poorer than chance-
level prediction (κ=-0.399).

Discussion and Conclusion

The current work used two versions of Volpara automated software for 
breast density quantification which was found as the most reliable pro-

gram in several fully automated volumetric methods (12-15). The soft-
ware was updated according to the 5th edition of ACR BI-RADS. Stud-
ies in the current literature compared the visual density assessment in 
itself or visual methods with automated systems (16-20). Recent stud-
ies showed 12.6 to 21.7% shift in breast density assessment from less 
dens to denser categories with the switch to the 5th edition. The shift 
of density assessment for those women to a denser group may have an 
impact on screening approach (16, 17). To the best of our knowledge 
there is no study comparing both versions of automated volumetric 
density assessments for ACR BI-RADS density. In our study, with the 
use of two versions of Volpara, the percentage of dens group increased 
from 48 to 52.7% but the agreement level between two versions were 
good (κ=0.726) which showed that both versions were compatible for 
assessing the density in screening settings. 

The agreement level was less than 0 indicating a poorer than chance-
level prediction (κ=-0.399). On the contrary there is moderate to sub-
stantial agreement in the current literature (7-9, 17]. The analyses of 
the factors affecting discrepancy between Volpara software and radi-
ologist’s visual assessment, showed that the difference in bilateral breast 
density could cause misperception (9). Bilaterally different breast den-
sity may be a challenge for radiologists which could prevent proper 
visual assessment of the breast density while Volpara averages each 
breast density per se. Previous studies reported that there was no dif-
ference affecting discrepancy with regard to age in multivariate analy-
sis. However, it was mentioned that the disagreement between visual 
and volumetric assessment mostly occurred in non-dens parenchyma 
where scattered small amount of tissue could cause difficulties in visual 
evaluation (9, 19). Accordingly, our study group had a higher count 
of BIRADS Category B breast parenchyma in visual assessment which 
may be the source of this misperception. 

Agreement levels changes by the radiologist’s experience level with an 
increase parallel to the experience (7). The readers in our study were 
experienced (5 and 8 years of experience), however we did not evalu-
ate the inter-reader agreement as this was not the scope of this study.

The low agreement level between visual assessment and automated 
breast density quantification found in this study despite the evaluation 
of experienced breast radiologists discourages the use of qualitative 
methods for density assessment particularly in screening programs. BI-
RADS density assessment is based on subjective description and has a 
suboptimal reproducibility (5, 6).

A Japanese study which used Volpara for assessment of breast den-
sity in 666 women, showed that the proportion of Japanese women 
with dense breast were high. That aforementioned study, pointed out 
the need of an additional test in the screening program in Japan (21). 
On the other hand, an Indian study showed that the breast density in 
Indian population was less dense compared to western women and 
concluded that screening with mammography only was sufficient 
for Indian women (22). Our study showed that the women in the 
screening program had denser breast structure when compared to Eu-
ropean women. According to Malmö breast tomosynthesis screening 
trial which is a population-based screening program with the 7500 
participants in the city of Malmö between 2012-2014 years, 53% of 
the screened had non-dense breast while our percentages of non-dense 
breast was 47.2% (23). 

The current study showed that the density decreased noticeably in the 
perimenopausal period. The study about the mammographic density 114

Eur J Breast Health 2020; 16(2): 110-116

Figure 2. a, b. Comparison between BI-RADS scores and Volpara 
density grade (VDG) 4th version (a). Comparison between BI-RADS 
scores and VDG 5th version (b)

a

b



and ageing which was set from 22 countries data, and 11.000 mam-
mograms showed decrease in mammographic density with increasing 
age which was most pronounced during the menopausal transition 
(10). Our findings were in line with this multicentered multinational 
study.

Volpara does not only give information about quantitative density 
measurements, but also reports the compression parameters which 
has an effect on image quality. This study showed similar change 
of compression parameters and breast characteristics correlated to 
the density increase, in line with the literature (24-26). Analyses of 
breast compression parameters and breast volume by VDG showed 
that increasing VDG was correlated with the decrease of compression 
force, compressed breast thickness and breast volume but increase of 
compression pressure. Furthermore, in the Norwegian Breast Cancer 
Screening Programme, it was also stratified by mammographic projec-
tions and concluded that compression force, compressed breast thick-
ness and breast volume were lower for craniocaudal (CC) as compared 
to mediolateral oblique (MLO) mammograms, while compression 
pressure were higher. The explanation was the inclusion of a larger part 
of pectoral muscle in MLO projection (24). 

Amongst the parameters which were compared in our study, one of the 
strongest findings was the negative correlation between compression 
pressure and breast volume and the other being the positive correlation 
between breast volume and compressed breast thickness. Due to the 
fact that the relation between compression pressure and compression 
force is a weak one, the perception of pressure that women with small-
er breasts may have, independent from the compression force, can be 
higher than those with large breasts. Furthermore, the compression 
thickness is firstly affected by breast volume rather than the fibroglan-
dular tissue density per se. On the other hand, in women with larger 
breasts, compression force increases parallel to compression thickness 
on the other hand compression pressure decreases. Studied women in 
our study have lower breast volume than European women and the 
median compression force is lower but median compression pressure 
is similar (21). Asian women had the highest compression pressure be-
cause of smaller breast volume (27). Compression pressure is relevant 
with pain and discomfort which affects the screening behavior directly 
(28). Supervision of compression pressure can be an advantage in un-
derstanding and monitoring insufficient or excessed compression. By 
this way the technical parameters could be improved, and negative 
experience caused by pain due to faulty compression could be mini-
mized in some cases.

We had some limitations in this study. First, the number of visual as-
sessment cases were low. We have recorded the visual assessments in the 
beginning of the study when Volpara was initialized. But after the first 
few months the visual assessments were no longer recorded and Volpara 
was used for data keeping and recording. The study design is retrospec-
tive, and the shortage of visual cases was not noticed before the analysis. 
However, the number of recorded cases is 379 and we believe that this 
cohort is good enough to make a comparison with the automated assess-
ments. Second, it is a single-site study and all images were acquired with 
a single mammographic system and a single technician. 

In conclusion, the breast density, which is dependent on personal and 
geographic factors, should be assessed precisely since it is an essential 
tool for individual and population-based screening. As shown in our 
study, the visual assessment of breast density is a subjective method and 
it does not correlate well with the objective volumetric assessments. 

Volumetric methods also provide additional information about 
physical parameters of the procedure such as compression which 
may be informative for the screening behavior of the targeted 
women. 

Also knowing the information about physical parameters of the proce-
dure such as compression gives us the opportunity to understand the 
screening features of the targeted women. 
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Original Article

Introduction

Oncotype DX® (Genomic Health, Redwood City, CA, USA) is a commercially available reverse transcriptase-polymerase chain reaction-
based assay that provides a recurrence score (RS) which ranges from 0 to 100 based on the expression of 21 genes, using RNA extracted 
from formalin fixed paraffin embedded (FFPE) tumor tissues. It classifies patients into low-, intermediate- and high-risk of recurrence 
for women with hormone receptor positive (HR+) early stage breast cancer (BC) who are treated with adjuvant endocrine therapy. More 
importantly, Oncotype DX® can predict the magnitude of chemotherapy (CT) response and identify HR+ early stage BC patients who 
will benefit from CT (1-5). However, two considerable drawbacks of Oncotype DX® are its high cost and the time required for processing 
of the specimens. 

Although several guidelines recommend Onctype DX® use for lymph node negative HR+ early stage BC (6-9), considering its cost and 
time, clinicians should identify patients who are unlikely to benefit from Oncotype DX® testing even when the test is available. Addition-
ally, Oncotype DX® assay is not currently reimbursed/readily available in most of countries. Efforts have been put forth to determine if 
routinely available pathologic parameters could predict RS. Some studies have shown that estrogen receptor (ER) levels, progesterone 
receptor (PR) levels, human epidermal growth factor receptor 2 (HER2) score, Ki67, Nottingham grade, tubule formation, mitosis and 
nuclear pleomorphism had a correlation with RS (10-16). Previous studies from our group showed that RS could be predicted by Magee 
EquationsTM in combination with standard morpho-immunohistological variables from surgical pathology (17, 18). The correlation be-
tween RS and Magee EquationsTM score (MS) seems appealing given its simplicity and potential cost savings (19-21).

The Correlation of Magee EquationsTM and Oncotype 
DX® Recurrence Score From Core Needle Biopsy 
Tissues in Predicting Response to Neoadjuvant 
Chemotherapy in ER+ and HER2- Breast Cancer 

Atilla Soran1 , Kaori Tane1,2 , Efe Sezgin3 , Rohit Bhargava4 
1Division of Breast Surgery and Lymphedema Program, Magee-Womens Hospital of University of Pittsburgh Medical Center, Suite 2601, 300 
Halket Street, Pittsburgh, PA, USA 
2Division of Breast Surgery, Hyogo Cancer Center, Akashi, Hyogo, Japan
3Department of Food Engineering, Laboratory of Nutrigenomics and Epidemiology, İzmir Institute of Technology, İzmir, Turkey
4Department of Pathology, Magee-Womens Hospital of University of Pittsburgh Medical Center, Pittsburgh, PA, USA

Corresponding Author : 
Atilla Soran; asoran@upmc.edu 

Received: 17.12.2019
Accepted: 09.02.2020

Eur J Breast Health 2020; 16(2): 117-123
DOI: 10.5152/ejbh.2020.5338

117

ABSTRACT

Objective: Oncotype DX® recurrence score (RS) can be predicted from Magee EquationsTM (MS) postoperatively. The aim of this study is to investigate 
correlation of MS with RS from pretreatment core needle biopsy (CNB) tissues, and their clinical usefulness in prediction of response to neoadjuvant 
chemotherapy (NCT) in estrogen receptor-positive and human epidermal growth factor receptor 2-negative (ER+/HER2-) breast cancer (BC).

Materials and Methods: Pretreatment CNB tissue samples from 60 patients with ER+/HER2- invasive BC were analyzed for MS and RS correla-
tion. MS and RS were categorized as follows: low (<18), intermediate (18–30), and high (≥ 31). Percentage Tumor size Reduction (%TR) was used to 
assess tumor response to NCT, and substantial %TR was defined as at least 50% reduction (≥50%TR). Correlation between MS and RS, and predictive 
factors for the ≥50%TR achievement were assessed. 

Results: MS and RS represented a strong correlation (Spearman's correlation; r=0.58, p<0.0001) as a continuous variable. As a categorical variable, the 
concordance between MS and RS was 43.3%, and it increased to 80% (r=0.61, p=0.003) with the exclusion of the intermediate risk categories. Although, 
there was pathologic complete response (pCR), MS showed the highest predictive power for the ≥50% TR achievement, none of the factors were statisti-
cally significant (p≥0.07).

Conclusion: Our study demonstrated that there was a strong correlation between MS and RS from pretreatment biopsy tissue samples in ER+ and 
HER2- invasive BC.

Keywords: Breast cancer, Magee EquationsTM, Oncotype DX® recurrence score, pretreatment biopsy, neoadjuvant chemotherapy
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While neoadjuvant chemotherapy (NCT) have several advantages in-
cluding to monitor response to treatment and shrinks the tumor, some 
studies questioned the benefit of NCT for patients with HR+ BC over-
all. These studies showed that pathological complete response (pCR) 
was less likely to occur in luminal patients and did not confer with a 
survival benefit (7, 22-24). However, the main objective of NCT for 
HR+ cancers is to increase breast conserving surgery (BCS) rate. In 
addition, there is a subset of HR+ BC patients who benefit from NCT 
(25) such as luminal B patients. RS has been proposed to also select 
HR+ HER2- BC patients who will benefit from NCT. The correlation 
between multi-gene assays such as Oncotype DX® RS from pretreat-
ment biopsy tissue and tumor response to neoadjuvant therapy has 
been studied previously (26-34). 

MS from post- surgical pathology and Oncotype DX® RS are highly con-
cordant and this encourages us to evaluate the possibility of similar asso-
ciation from pretreatment biopsy tissue samples. There has been no study 
to identify the correlation between MS and Oncotype DX® RS from pre-
treatment tissue samples. If there is a significant correlation between these 
two calculations and Oncotype DX® is unavailable, MS may give addi-
tional information for decision making of NCT to clinicians with no cost.

The aim of this study is to investigate the correlation of MS with RS 
from pretreatment core needle biopsy tissues and its clinical usefulness 
in prediction of response to neoadjuvant chemotherapy in ER+ and 
HER2- invasive BC. 

Materials and Methods

Patient selection and clinicopathological data 
Clinicopathological data was collected retrospectively for 71 female 
patients with ER+/HER2- invasive carcinoma of the breast diagnosed 
with core needle biopsy (CNB) and treated with NCT. All patients 
were >18 years of age without prior history of any cancer including 
BC. Patients were diagnosed with T1-3 N0-1 M0 tumor, in which the 
tumor size was recorded based on preoperative images. All patients had 
unifocal tumors. Pathological data required for MS calculation such as 
H-scores for ER and PR, HER2, and tumor size were obtained from 
pretreatment slide review or medical record. These data were blinded 
to RS evaluation. 

Score assessment
Both MS and RS were obtained from pretreatment CNB tissues. Pretreat-
ment paraffin-embedded tissue samples were sent to Genomic Health, 

Inc. for Oncotype DX® RS. MS was calculated from Magee EquationsTM 

(http://path.upmc.edu/onlineTools/mageeequations.html). The recur-
rence score risk categories were as follows: low (<18), intermediate (18–
30), and high (≥31). We also investigated low- and midrange-risk groups 
as follows: low (<11), intermediate (11–25), and high (>25) (35-37).

Response assessment
All patients received standard NCT. Pathologic complete response 
(pCR) was defined as complete absence of viable invasive tumor cells 
both in the breast and lymph nodes on pathologic examination. We 
used Percentage Tumor Size Reduction (%TR) to assess tumor re-
sponse to NCT in this study. %TR was based on pretreatment size 
(the largest dimension) and pathology evaluation of the resected speci-
men. The pretreatment tumor size was abstracted from clinical charts 
as a maximum dimension (unidimensional measurement). Imaging 
modality considered for tumor size measurements was selected in the 
following preferential order: Magnetic resonance imaging, ultrasound, 
mammogram or physical examination. The post-treatment tumor size 
was defined as the product of: maximum dimension of tumor-bed (or 
area of fibrosis)* percentage cellularity (compared with pretreatment 
biopsy) of the tumor-bed (or area of fibrosis) by microscopic exam. 
%TR was calculated as the difference between the pre- and post- treat-
ment tumor size divided by pre-treatment tumor size, multiplied by 
100 (available at http://path.upmc.edu/onlineTools/ptvr.html). Sub-
stantial %TR was defined as at least 50% reduction in tumor size 
(≥50%TR). 

Statistical analysis 
We assessed the correlation of MS with RS and predictive factors 
for clinicopathological response to NCT. Categorical comparisons 
between the categories were tested by the Pearson Chi-Square test. 
Correlations between MS and RS were determined using the Spear-
man’s correlation coefficient both as continuous and categorical vari-
ables. The predictive power of variables on the ≥50%TR achievement 
was assessed based on multiple logistic and linear regression analyses. 
The Area Under the ROC (Receiver Operating Characteristic) Curve 
(AUC) values were calculated by plotting cumulative distribution 
function of sensitivity vs. ‘1-specificity’. The p-values were derived 
from two-tailed tests, and p<0.05 was considered significant. All statis-
tical tests were performed using SAS/STAT version 9.3 (SAS Institute, 
Inc., North Carolina, USA). 

Results

Pretreatment core biopsy samples were obtained and sent for Oncotype 
DX® testing from 71 patients. Two samples failed RNA extraction and 
the remaining 69 patient samples were processed by RT-PCR. There 
was no PCR failure, however, 9 samples were identified as HER2 posi-
tive by RT-PCR. The final sample size analyzed was 60 cases.

A summary of clinicopathologic features of the study is detailed in Ta-
ble 1. The mean patient age was 52±13 years. The mean pre-NCT tu-
mor size was 48±36 mm. The median %TR was 42% (range 0–97%) 
and ≥50%TR was observed in 27 (45%) patients. There was neither 
pathological complete response nor disease progression. 

Table 2 shows the categorical distribution of MS and RS. The 21-
gene assay demonstrated a low RS (<18) in 27 (45%), intermediate RS 
(18–30) in 10 (17%) and high RS (≥31) in 23 (38%) tissues. Magee 
EquationsTM demonstrated a low MS in 16 (27%), intermediate MS 
in 40 (67%) and high MS in 4 (7%) tissues. 

Key Points

•	 Guidelines recommend Onctype DX® use for lymph node negative 
HR+ early stage breast cancer.

•	 Oncotype DX® assay is expensive and it is not currently reim-
bursed/readily available in most of the countries.

•	 Previous studies from our group showed that recurrence score 
could be predicted by Magee EquationsTM.

•	 Magee EquationsTM is a simple method that takes no additional 
cost and waiting time. 

•	 The present study demonstrated that there was a strong correlation 
between Magee Score and Recurrence Score from pretreatment bi-
opsy tissue samples in ER+ and HER2- invasive breast cancer. 

•	 Magee Score from pretreatment biopsy tissue can be a useful deci-
sion-making tool in the neoadjuvant setting, especially for low- or 
high-Magee Score patients.
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Correlation between MS and RS
The mean MS was 22.0 compared with 27.7 for RS (Table 1). As a con-
tinuous variable, MS significantly correlated with RS (Pearson’s correlation; 
r=0.58, p<0.0001). When analyzed as categorical variables, the overall con-
cordance between MS and RS was 43.3% (Table 2). The Pearson’s correla-
tion coefficient between MS and RS was 0.38 (p=0.001). One-step discor-
dance was 50% (30/60), and two-step discordance was 6.6% (4/60). With 
the exclusion of the intermediate risk categories for both MS and RS, the 
concordance between the two variables increased to 80% (r=0.61, p=0.003). 

When MS fell in the intermediate category, RS was either the low 
or intermediate category in 63% (25/40) of the cases. Focusing on 

the intermediate MS category, median MS for the low/intermediate 
RS category was 21 (range 18-31), and median MS for the high RS 
category was 25 (20-31). With 15 cases represented the lower range of 
the intermediate MS category (score of 18–21), 14 cases (93%) were 
reported as the low/intermediate RS category, and only 1 case (7%) 
was reported as the high RS category. Additionally, in the intermediate 
MS category, median PR H-score for the low/intermediate RS cat-
egory is 120 (0-300), and median PR H-score for the high RS category 
is 23 (2-200). With 11 cases presented PR ≤23 in the intermediate MS 
category, 8 cases (73%) grouped to the high RS category, and 3 cases 
(27%) case grouped to the low/intermediate RS category.

Table 1. Summary of clinicopathologic features (n=60)  

	 Total	 <50%TR (n=33)	 ≥50%TR (n=27)

	 Mean	 (range)	 Mean	 (range)	 Mean	 (range)

Recurrence score	 27.7	 (3.3-69.9)	 25.6	 (6.0-69.9)	 30.4	 (3.3-66.6)

Magee score	 22.0	 (10.2-39.0)	 20.6	 (10.2−34.9)	 23.7	 (13.6-39.0)

Ki67	 42.2	 (5.0-85.0)a	 35.0	 (5.0-60.0)b	 50.4	 (8.0-85.0)c

ER (H-score)	 234.7	 (216.2-253.1)	 257.7	 (130-300)	 206.5	 (35-300)

PR (H-score)	 131.6	 (0-300)	 149.8	 (0-300)	 109.3	 (0-300)

Tumor size (cm)	 4.8	 (1.0-23.0)	 4.7	 (1.0-14.0)	 5.0	 (2.0-23.0)

Nottingham Score	 6.6	 (5.0-9.0)	 6.6	 (5.0-9.0)	 6.5	 (5.0-9.0)

an=15, bn=8, cn=7

Table 2. Comparison between numbers of low, intermediate and high-risk categories based on Oncotype 
DX® recurrence score (RS) and Magee score (MS) (n=60)

	 RS	

MS	 Low (<18)	 Intermediate (18-30)	 High (≥31)	 Total

Low risk (<18)	 12 (20%)	 0	 4 (7%)	 16 (27%)

Intermediate risk (18-30)	 15 (25%)	 10 (17%)	 15 (25%)	 40 (67%)

High risk (≥31)	 0	 0	 4 (7%)	 4 (7%)

Total	 27 (45%)	 10 (17%)	 23 (38%)	 60 (100%)

Pearson’s correlation: 0.38 (±0.12). Table Likelihood Chi-Square p=0.001. Concordance: 43.3% (26/60); one-step discordance: 50% (30/60); two-step 
discordance: 6.6% (4/60). 

Table 3. Comparison between numbers of low (<11), midrange (11-25) and high-risk (>25) categories based 
on Oncotype DX® recurrence score (RS) and Magee score (MS) (n=60)

	 RS	

MS	 Low (<11)	 Intermediate (11-25)	 High (≥25)	 Total

Low risk (< 11)	 1 (2%)	 0	 0	 1 (2%)

Intermediate risk (11-25)	 6 (10%)	 21 (35%)	 15 (25%)	 42 (70%)

High risk (≥25)	 1 (2%)	 4 (7%)	 12 (20%)	 17 (28%)

Total	 8 (13%)	 25 (42%)	 27 (45%)	 60 (100%)

Pearson’s correlation: 0.35 (±0.12). Table Likelihood Chi-Square p=0.04. Concordance: 56.7% (34/60); one-step discordance: 41.7% (25/60); two-step 
discordance: 1.7% (1/60). 119
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In order to investigate the low and midrange risk categories, we used 
the other cutoff as follows: low (<11), intermediate (11–25), and high 
(>25) (Table 3). Oncotype DX® assay demonstrated a low RS (<11) in 
8 (13%), intermediate RS (11–25) in 25 (42%) and high RS (>25) in 
27 (45%) samples (Table 3). Magee EquationsTM demonstrated a low 
MS (<11) in 1 (2%), intermediate MS (11–25) in 42 (70%) and high 
MS (>25) in 17 (28%) tissues. By using this cutoff, the concordance 
between MS and RS as a categorical variable was increased to 56.7%. 
One-step discordance was 41.7% (25/60), and two-step discordance 
was 1.7% (1/60). With the exclusion of the intermediate risk catego-
ries for both MS and RS, the concordance further increased to 92.9%.

Correlation between MS and RS in the patients achieved ≥50%TR
Twenty-five percent (4/16) of the low MS category patients, 50% 
(20/40) of the intermediate MS category patients, and 75% (3/4) of 
the high MS category patients achieved ≥ 50%TR, compared with 

37% (10/27) of the low RS category patients, 60% (6/10) of the inter-
mediate category RS patients and 48% (11/23) of the high RS catego-
ry patients achieved ≥ 50%TR (Table 4, 5). Focusing on the ≥50%TR 
achieved patients, the correlation between MS and RS was margin-
ally significant (Table 4; r=0.42, p=0.05). The concordance between 
MS and RS was 44.4%. One-step discordance was 51.9% (14/27), 
and two-step discordance was 3.7% (1/27). With the exclusion of the 
intermediate risk categories for both MS and RS, the concordance in-
creased to 86% (r=0.75, p=0.002).

We also investigated the low and midrange risk categories (Table 5). 
Oncotype DX® assay demonstrated a low RS (<11) in 2 (7%), inter-
mediate RS (11–25) in 11 (41%) and high RS (>25) in 14 (52%) 
samples. Magee equation demonstrated a low MS (<11) in 0 (0%), in-
termediate MS (11–25) in 16 (59%) and high MS (>25) in 11 (41%) 
tissues. In this cutoff, the concordance between MS and RS as a cat-

Table 6. Comparison between 50%TR achievement and Oncotype DX® recurrence score (RS) and Magee 
score (MS) categories (focused on low and midrange risk categories)

		  RS categories				    MS categories

	 Low	 Intermediate	 High		  Low	 Intermediate	 High 
	 <11	  11-25	  >25	 p	  <11	  11-25	  >25	 p

<50%TR (n=33)	 6 (18%)	 14 (42%)	 13 (39%)	 0.20	 1 (3%)	 26 (79%)	 6 (18%)	 0.04

≥50%TR (n=27)	 2 (7%)	 11 (41%)	 14 (52%)		  0	 16 (60%)	 11 (40%)	

Total	 8 (13%)	 25 (42%)	 27 (45%)		  1 (2%)	 42 (70%)	 17 (28%)

Table 5. Comparison between numbers of low (<11), midrange (11-25) and high-risk (>25) categories 
based on Oncotype DX® recurrence score (RS) and Magee score (MS) among samples with tumor volume 
reduction ≥50% (n=27)

	 RS	

MS 	 Low (<11)	 Intermediate (11-25)	 High (≥25)	 Total

Low risk (<11)	 0	 0	 0	 0 (0%)

Intermediate risk (11-25)	 1 (4%)	 7 (26%)	 8 (30%)	 16 (59%)

High risk (≥25)	 1 (4%)	 4 (15%)	 6 (22%)	 11 (41%)

Total	 2 (7%)	 11 (41%)	 14 (52%)	 27 (100%)

Pearson’s correlation: 0.01 (±0.19). Table Likelihood Chi-Square p=0.91. Concordance: 48.1% (13/27); one-step discordance: 48.1% (13/27); two-step 
discordance: 3.7% (1/27). 

Table 4. Comparison between numbers of low, intermediate and high-risk categories based on Oncotype 
DX® recurrence score (RS) and Magee score (MS) among samples with tumor volume reduction ≥50% 
(n=27)

	 RS	

MS 	 Low (<18)	 Intermediate (18-30)	 High (≥31)	 Total

Low risk (<18)	 3 (11%)	 0	 1 (4%)	 4 (15%)

Intermediate risk (18-30)	 7 (26%)	 6 (22%)	 7 (26%)	 20 (74%)

High risk (≥31)	 0	 0	 3 (11%)	 3 (11%)

Total	 10 (37%)	 6 (22%)	 11 (41%)	 27 (100%)

Pearson’s correlation: 0.42 (±0.16). Table Likelihood Chi-Square p=0.05. Concordance: 44.4% (12/27); one-step discordance: 51.9% (14/27); two-step 
discordance: 3.7% (1/27). 
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egorical variable was increased to 48.1%. One-step discordance was 
48.1% (13/27), and two-step discordance was 3.7% (1/27). With the 
exclusion of the intermediate risk categories for both MS and RS, the 
concordance increased to 85.7%. Table 6 shows comparison between 
50%TR achievement and RS (p=0.20) and MS (p=0.04) categories, 
focused on low and midrange risk categories.

Predictive factors for the ≥50%TR achievement
Predictive factors for the ≥50%TR achievement from univariate analy-
sis are listed in Table 7. Although MS showed the highest predictive 
power, none of the factors such as RS, MS, ER and PR were statistically 
significant. The AUC values for RS, MS, ER and PR were 0.56, 0.63, 
0.59, 0.60, respectively. Focusing on the low risk MS category, it did 
not lead to a significant improvement as a predictive factor (p=0.07, 
AUC=0.61). Low level of ER H-score (<100) was not a statically sig-
nificant factor for the ≥50%TR achievement, whereas all patients who 
had low level (<100) of ER H-score (n=5, the median MS=30 [range 
21.5–39]) achieved ≥50%TR.

Discussion and Conclusion

Patients must pay out of pocket for Oncotype DX® test in most of 
the countries as the insurance companies don’t reimburse this high-
cost test. In this study, we investigate the correlation between MS and 
RS from pretreatment biopsy tissue samples. In a continuous variable 
analysis, MS correlated significantly with RS. As a categorical vari-
able, the Pearson’s correlation coefficient between MS and RS dropped 
(Table 2). With the exclusion of the intermediate risk categories for 
both MS and RS, the concordance increased to 80%, and MS and RS 
showed strong correlation. Therefore, one can conclude that if MS is 
clearly in the high or low categories, it is predictive of the RS categories 
with 80% certainty. 

MS tends to report more intermediate risk category patients than On-
cotype DX® testing. Focusing on the intermediate MS category in our 
study, with 15 patients represented the lower range of the intermediate 
MS category (score of 18–21), 14 cases (93%) were reported as the 
low/intermediate RS category and only 1 case (7%) was reported as the 

high RS category. Therefore, patients who represent the lower range of 
the intermediate MS category (score of 18–21) can be categorized into 
the low/intermediate risk RS with an over 90% possibility. In addi-
tion, with 11 cases presented PR H-score ≤23 in the intermediate MS 
category, 8 cases (73%) grouped to the high RS category, and 3 cases 
(27%) grouped to the low/intermediate RS. Therefore, when MS is 
calculated as the intermediate group, low PR H-score patients may be 
grouped into the high RS category with an over 70% possibility. Oth-
ers have also found similar strong correlations of lower PR scores with 
higher RS similar to our findings (10, 12, 13, 15−17). 

Management for patients with intermediate risk disease by Oncotype 
DX® testing is published recently (37). Adjuvant endocrine therapy 
and CT had similar efficacy in women with HR (+), HER2-, axillary 
node negative BC who had RS between 11 and 25, although some 
benefit of CT was found in some women 50 years of age or younger. 
To investigate the low and midrange risk categories, we also used cut-
off as low (<11), intermediate (11–25), and high (>25). By using this 
cutoff, the concordance between MS and RS as a categorical variable 
was increased to 56.7%. With the exclusion of the intermediate risk 
categories for both MS and RS, the concordance further increased to 
92.9%. From these results, MS > 25 may be another cut off for pre-
dicting the high RS category (Table 3).

Focusing on the ≥50%TR achieved patients, the correlation between 
MS and RS was marginally significant (Table 3). The concordance be-
tween MS and RS was 44.4% due to one-step discordance. Exclud-
ing the intermediate categories for both MS and RS, the concordance 
increased to 86%, and MS and RS presented very strong correlation. 
According to this fact, when MS is in the high or low categories, it may 
predict the RS categories with 86% certainty for the achievement of 
≥50%TR. The same was true of for the cutoff as low (<11), intermedi-
ate (11–25), and high (>25) (Table 3), and statistically significant cor-
relation was found between 50%TR achievement and MS categories 
in terms of this cutoff (Table 3).

A number of conflicting results have been published on the useful-
ness of RS in predicting response to neoadjuvant therapy (26-34). 
Although two reports showed there was no statistically significant as-
sociation between tumor response and RS (26, 27), some studies sup-
port the correlation between RS and tumor response to neoadjuvant 
systemic therapy (28-34). In univariate analyses of predictive factors 
for the ≥50%TR achievement from our study (Table 7), none of the 
models were statistically significant. However, the MS gave the best 
predictive power; 25% (4/16) of the low MS category patients and 
75% (3/4) of the high MS category patients achieved ≥ 50%TR, com-
pared with 37% (10/27) of the low RS category patients, and 48% 
(11/23) of the high RS category patients achieved ≥50%TR (Table 
2, 4). Especially, in terms of predictive value of the ≥50%TR achieve-
ment, there is a possibility that MS can be superior to RS. Since small 
number of patients in our study may have affected not to reach statisti-
cal significance in MS and tumor response correlation, further larger 
studies are needed. Changing focus on another pathological factor for 
the ≥ 50%TR achievement, there was a trend that low level of PR 
H-score (<120) had the predictive power, but there was not signifi-
cant. Although low level of ER H-score (<100) was not a statically sig-
nificant factor for the ≥50%TR achievement probably due to smaller 
sample size, all patients who had low level of ER H-score (<100) (n=5) 
achieved ≥50%TR. These results are consistent with previous studies 
(28, 29). 

Table 7. Univariate analysis of predictive factors 
for tumor volume reduction ≥50% (n=60)

	 Model Pa	 AUC (95% CI)b	 AIC

Recurrence score  
categories  
(<18, 18-30, ≥31)	 0.43	 0.56 (0.42, 0.69)	 86.90

Magee score  
categories  
(<18, 18-30, ≥31)	 0.13	 0.63 (0.52, 0.75)	 83.95

Low risk Magee  
score category (<18)	 0.07	 0.61 (0.50, 0.72)	 82.90

ER 
(H-score <100, ≥100)	 0.97	 0.59 (0.52, 0.67)	 78.03

PR 
(H-score <120, ≥120)	 0.12	 0.60 (0.48, 0.73)	 84.05

aLogistic regression modeling tumor volume reduction ≥50% as the 
outcome. b95 % Wald Confidence Intervals 
AUC: Area Under the ROC (Receiver Operating Characteristic) Curve, AIC: 
Akaike Information Criterion
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Farrugia et al. (38) investigated an association between pCR after 
NCT and MS. They reported that pCR rate increased with higher 
MS, but this study had no genomic test. They concluded that MS can 
predict pCR, but this finding should be tested in a bigger study. 

Some studies have been reported the association between RS and tumor 
response to neoadjuvant therapy, nevertheless, RS is not available for 
patients in almost most countries. Under such a situation, our results 
assure that MS gives an additional information in patient for NCT, espe-
cially for low or high MS score patients. The low or high MS categories 
are predictive of the RS categories with 80% certainty, and they may 
predict the RS categories with 86% certainty for the achievement of 
≥50%TR. When MS is calculated to the intermediate risk category, pa-
tients who represented the lower range of the intermediate MS category 
(score of 18–21) can be categorized into the low/intermediate risk RS 
with an over 90% possibility, and low PR H-score may categorize the 
intermediate MS risk patients into the high RS category.

From our results, one can be speculated that the high MS category 
calculated from pretreatment biopsy tissue may enable us to predict 
high tumor response to chemotherapy. On the other hand, the low MS 
category may give small benefit of NCT, and initial surgery or neoad-
juvant hormonotherapy may be recommended. Since none of factors 
including MS were not significantly correlated with tumor response in 
this small study, further studies are needed to determine whether MS 
can be a predictive marker for tumor response in neoadjuvant settings 
or not.

Our study has some limitations. At first, this is a small sample study 
from single institution. It was noteworthy that this result was achieved 
using limited amount of tissues obtained from pretreatment core 
needle biopsy. The second, we used an original method to evaluate 
tumor response (Magee Method; http://path.upmc.edu/onlineTools/
ptvr.html). We cannot deny that different results will be come out with 
other assessment methods for tumor response. 

The present study demonstrated that there was a strong correlation be-
tween MS and RS from pretreatment biopsy tissue samples in ER+ and 
HER2- invasive BC. Magee equation is a simple method that takes no 
additional cost and waiting time. When Oncotype DX® testing is not 
available readily, MS from pretreatment biopsy tissue can be a useful 
decision-making tool in the neoadjuvant setting, especially for low- or 
high-MS patients.

Ethics Committee Approval: Ethics committee approval was received for this 
study from the ethics committee of University of Pittsburgh Institutional Re-
view Board (IRB#:PRO09080144, August 3, 2010).

Informed Consent: N/A. 

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept – A.S.; Design – A.S., R.B.; Supervision – 
A.S., R.B.; Resources – A.S., R.B., K.T.; Materials – A.S., R.B., K.T.; Data 
Collection and/or Processing – A.S., R.B., K.T.; Analysis and/or Interpretation 
– A.S., R.B., K.T., E.S.; Literature Search – A.S., K.S., E.S.; Writing Manu-
script – A.S., R.B., K.T., E.S.; Critical Review – A.S., R.B., K.T., E.S.

Conflict of Interest: The authors have no conflicts of interest to declare.

Financial Disclosure: This study was funded by Genomic Health, Inc.; Grant 
number #01-48.

References 

1.	 Paik S, Shak S, Tang G, Kim C, Baker J, Cronin M, et al. A multigene assay 
to predict recurrence of tamoxifen-treated, node-negative breast cancer. N 
Engl J Med 2004; 351: 2817-2826. (PMID: 15591335) [CrossRef]

2.	 Paik S, Tang G, Shak S, Kim C, Baker J, Kim W, et al. Gene expres-
sion and benefit of chemotherapy in women with node-negative, estro-
gen receptor-positive breast cancer. J Clin Oncol 2006; 24: 3726-3734. 
(PMID: 16720680) [CrossRef]

3.	 Albain KS, Barlow WE, Shak S, Hortobagyi GN, Livingston RB, Yeh 
IT, et al. Prognostic and predictive value of the 21-gene recurrence score 
assay in postmenopausal women with node-positive, oestrogen-receptor-
positive breast cancer on chemotherapy: a retrospective analysis of a 
randomised trial. Lancet Oncol 2010; 11: 55-65. (PMID: 20005174) 
[CrossRef]

4.	 Mamounas EP, Tang G, Fisher B, Paik S, Shak S, Costantino JP, et al. 
Association between the 21-gene recurrence score assay and risk of lo-
coregional recurrence in node-negative, estrogen receptor-positive breast 
cancer: results from NSABP B-14 and NSABP B-20. J Clin Oncol 2010; 
28: 1677-1683. (PMID: 20065188) [CrossRef]

5.	 Tang G, Shak S, Paik S, Anderson SJ, Costantino JP, Geyer CE Jr, et al. 
Comparison of the prognostic and predictive utilities of the 21-gene Re-
currence Score assay and Adjuvant! for women with node-negative, ER-
positive breast cancer: results from NSABP B-14 and NSABP B-20. Breast 
Cancer Res Treat 2011; 127: 133-142. (PMID: 21221771) [CrossRef]

6.	 Coates AS, Winer EP, Goldhirsch A, Gelber RD, Gnant M, Piccart-Geb-
hart M, et al. Tailoring therapies--improving the management of early 
breast cancer: St Gallen International Expert Consensus on the Primary 
Therapy of Early Breast Cancer 2015. Ann Oncol 2015; 26: 1533-1546. 
(PMID: 25939896)

7.	 Senkus E, Kyriakides S, Ohno S, Penault-Llorca F, Poortmans P, Rutgers 
E, et al. Primary breast cancer: ESMO Clinical Practice Guidelines for di-
agnosis, treatment and follow-up. Ann Oncol 2015; 26(Suppl 5): v8-30. 
(PMID: 26314782) [CrossRef]

8.	 Harris LN, Ismaila N, McShane LM, Andre F, Collyar DE, Gonzalez-An-
gulo AM, et al. Use of biomarkers to guide decisions on adjuvant systemic 
therapy for women with early-stage invasive breast cancer: American Soci-
ety of Clinical Oncology Clinical Practice Guideline. J Clin Oncol 2016; 
34: 1134-1150. (PMID: 26858339) [CrossRef]

9.	 NCCN Clinical Practice Guidelines in OncologyTM: Breast Cancer 
(Version 2.2016; http://www.nccn.org) Accessed Dec 2016.

10.	 Allison KH, Kandalaft PL, Sitlani CM, Dintzis SM, Gown AM. Rou-
tine pathologic parameters can predict Oncotype DX recurrence scores in 
subsets of ER positive patients: who does not always need testing? Breast 
Cancer Res Treat 2012; 131: 413-424. (PMID: 21369717) [CrossRef]

11.	 Gage MM, Rosman M, Mylander WC, Giblin E, Kim HS, Cope L, et 
al. A validated model for identifying patients unlikely to benefit from the 
21-gene recurrence score assay. Clin Breast Cancer 2015; 15: 467-472. 
(PMID: 26072275) [CrossRef]

12.	 Tang P, Wang J, Hicks DG, Wang X, Schiffhauer L, McMahon L, et al. 
A lower Allred score for progesterone receptor is strongly associated with 
a higher recurrence score of 21-gene assay in breast cancer. Cancer Invest 
2010; 28: 978-982. (PMID: 20690804) [CrossRef]

13.	 Cuzick J, Dowsett M, Pineda S, Wale C, Salter J, Quinn E, et al. Prognos-
tic value of a combined estrogen receptor, progesterone receptor, Ki-67, 
and human epidermal growth factor receptor 2 immunohistochemical 
score and comparison with the Genomic Health recurrence score in early 
breast cancer. J Clin Oncol 2011; 29: 4273-4278. (PMID: 21990413) 
[CrossRef]

14.	 Ingoldsby H, Webber M, Wall D, Scarrott C, Newell J, Callagy G. Pre-
diction of Oncotype DX and TAILORx risk categories using histopatho-
logical and immunohistochemical markers by classification and regres-
sion tree (CART) analysis. Breast 2013; 22: 879-886. (PMID: 23643806) 
[CrossRef]

15.	 Auerbach J, Kim M, Fineberg S. Can features evaluated in the routine 
pathologic assessment of lymph node-negative estrogen receptor-positive 122

Eur J Breast Health 2020; 16(2): 117-123

https://doi.org/10.1056/NEJMoa041588
https://doi.org/10.1200/JCO.2005.04.7985
https://doi.org/10.1016/S1470-2045(09)70314-6
https://doi.org/10.1200/JCO.2009.23.7610
https://doi.org/10.1007/s10549-010-1331-z
https://doi.org/10.1093/annonc/mdv298
https://doi.org/10.1200/JCO.2015.65.2289
https://doi.org/10.1007/s10549-011-1416-3
https://doi.org/10.1016/j.clbc.2015.04.006
https://doi.org/10.3109/07357907.2010.496754
https://doi.org/10.1200/JCO.2010.31.2835
https://doi.org/10.1016/j.breast.2013.04.008


stage I or II invasive breast cancer be used to predict the Oncotype DX 
recurrence score? Arch Pathol Lab Med 2010; 134: 1697-1701. (PMID: 
21043825)

16.	 Geradts J, Bean SM, Bentley RC, Barry WT. The oncotype DX recur-
rence score is correlated with a composite index including routinely re-
ported pathobiologic features. Cancer Invest 2010; 28: 969-977. (PMID: 
20873988) [CrossRef]

17.	 Flanagan MB, Dabbs DJ, Brufsky AM, Beriwal S, Bhargava R. Histo-
pathologic variables predict Oncotype DX recurrence score. Mod Pathol 
2008; 21: 1255-1261. (PMID: 18360352) [CrossRef]

18.	 Klein ME, Dabbs DJ, Shuai Y, Brufsky AM, Jankowitz R, Puhalla SL, et 
al. Prediction of the Oncotype DX recurrence score: use of pathology-
generated equations derived by linear regression analysis. Mod Pathol 
2013; 26: 658-664. (PMID: 23503643) [CrossRef]

19.	 Harowicz MR, Robinson TJ, Dinan MA, Saha A, Marks JR, Marcom 
PK, et al. Algorithms for prediction of the Oncotype DX recurrence 
score using clinicopathologic data: a review and comparison using an 
independent dataset. Breast Cancer Res Treat 2017; 162: 1-10. (PMID: 
28064383) [CrossRef]

20.	 Turner BM, Skinner KA, Tang P, Jackson MC, Soukiazian N, Shayne 
M, et al. Use of modified Magee equations and histologic criteria to pre-
dict the Oncotype DX recurrence score. Mod Pathol 2015; 28: 921-931. 
(PMID: 25932962) [CrossRef]

21.	 Chen YY, Tseng LM, Yang CF, Lien PJ, Hsu CY. Adjust cut-off values 
of immunohistochemistry models to predict risk of distant recurrence in 
invasive breast carcinoma patients. J Chin Med Assoc 2016; 79: 649-655. 
(PMID: 27595437) [CrossRef]

22.	 Rastogi P, Anderson SJ, Bear HD, Geyer CE, Kahlenberg MS, Robidoux 
A, et al. Preoperative chemotherapy: updates of National Surgical Adju-
vant Breast and Bowel Project Protocols B-18 and B-27. J Clin Oncol 
2008; 26: 778-785. (PMID: 18258986) [CrossRef]

23.	 Cortazar P, Zhang L, Untch M, Mehta K, Costantino JP, Wolmark N, 
et al. Pathological complete response and long-term clinical benefit in 
breast cancer: the CTNeoBC pooled analysis. Lancet 2014; 384: 164-
172. (PMID: 24529560) [CrossRef]

24.	 Gianni L, Baselga J, Eiermann W, Porta VG, Semiglazov V, Lluch A, et 
al. Phase III trial evaluating the addition of paclitaxel to doxorubicin fol-
lowed by cyclophosphamide, methotrexate, and fluorouracil, as adjuvant 
or primary systemic therapy: European Cooperative Trial in Operable 
Breast Cancer. J Clin Oncol 2009; 27: 2474-2481. (PMID: 19332727) 
[CrossRef]

25.	 Haque W, Verma V, Hatch S, Suzanne Klimberg V, Brian Butler E, Teh 
BS. Response rates and pathologic complete response by breast cancer 
molecular subtype following neoadjuvant chemotherapy. Breast Cancer 
Res Treat 2018; 170: 559-567. (PMID: 29693228) [CrossRef]

26.	 Mina L, Soule SE, Badve S, Baehner FL, Baker J, Cronin M, et al. Pre-
dicting response to primary chemotherapy: gene expression profiling of 
paraffin-embedded core biopsy tissue. Breast Cancer Res Treat 2007; 103: 
197-208. (PMID: 17039265) [CrossRef]

27.	 Soran A, Bhargava R, Johnson R, Ahrendt G, Bonaventura M, Diego E, 
et al. The impact of Oncotype DX® recurrence score of paraffin-embedded 
core biopsy tissues in predicting response to neoadjuvant chemothera-
py in women with breast cancer. Breast Dis 2016; 36: 65-71. (PMID: 
27662272) [CrossRef]

28.	 Gianni L, Zambetti M, Clark K, Baker J, Cronin M, Wu J, et al. Gene ex-
pression profiles in paraffin-embedded core biopsy tissue predict response 
to chemotherapy in women with locally advanced breast cancer. J Clin 
Oncol 2005; 23: 7265-7277. (PMID: 16145055) [CrossRef]

29.	 Chang JC, Makris A, Gutierrez MC, Hilsenbeck SG, Hackett JR, Jeong J, 
et al. Gene expression patterns in formalin-fixed, paraffin-embedded core 
biopsies predict docetaxel chemosensitivity in breast cancer patients. Breast 
Cancer Res Treat 2008; 108: 233-240. (PMID: 17468949) [CrossRef]

30.	 Yardley DA, Peacock NW, Shastry M, Burris HA 3rd, Bechhold RG, 
Hendricks CB, et al. A phase II trial of ixabepilone and cyclophospha-
mide as neoadjuvant therapy for patients with HER2-negative breast 
cancer: correlation of pathologic complete response with the 21-gene 
recurrence score. Breast Cancer Res Treat 2015; 154: 299-308. (PMID: 
26507191) [CrossRef]

31.	 Pivot X, Mansi L, Chaigneau L, Montcuquet P, Thiery-Vuillemin A, Ba-
zan F, et al. In the era of genomics, should tumor size be reconsidered as a 
criterion for neoadjuvant chemotherapy? Oncologist 2015; 20: 344-350. 
(PMID: 25795632) [CrossRef]

32.	 Ueno T, Masuda N, Yamanaka T, Saji S, Kuroi K, Sato N, et al. Evaluating 
the 21-gene assay Recurrence Score® as a predictor of clinical response to 24 
weeks of neoadjuvant exemestane in estrogen receptor-positive breast can-
cer. Int J Clin Oncol 2014; 19: 607-613. (PMID: 24101215) [CrossRef]

33.	 Akashi-Tanaka S, Shimizu C, Ando M, Shibata T, Katsumata N, Kouno 
T, et al. 21-Gene expression profile assay on core needle biopsies predicts 
responses to neoadjuvant endocrine therapy in breast cancer patients. 
Breast 2009; 18: 171-174. (PMID: 19410462) [CrossRef]

34.	 Bear HD, Wan W, Robidoux A, Rubin P, Limentani S, White RL Jr, et al. 
Using the 21-gene assay from core needle biopsies to choose neoadjuvant 
therapy for breast cancer: A multi-center trial. J Surg Oncol 2017; 115: 
917-923. (PMID: 28407247) [CrossRef]

35.	 Sparano JA, Paik S. Development of the 21-gene assay and its application 
in clinical practice and clinical trials. J Clin Oncol 2008; 26: 721-728. 
[CrossRef]

36.	 Sparano JA. TAILORx: Trial assigning individualized options for treat-
ment (Rx). Clin Breast Cancer 2006 Oct; 7: 347-350. (PMID: 17092406) 
[CrossRef]

37.	 Sparano JA, Gray RJ, Makower DF. Adjuvant Chemotherapy Guided by 
a 21-Gene Expression Assay in Breast Cancer. N Engl J Med 2018; 379: 
111-121. (PMID: 29860917)

38.	 Farrugia DJ, Landmann A, Zhu L, Diego EJ, Johnson RR, Bonaventura 
M, et al. Magee Equation 3 predicts pathologic response to neoadjuvant 
systemic chemotherapy in estrogen receptor positive, HER2 negative/
equivocal breast tumors. Mod Pathol 2017; 30: 1078-1085. (PMID: 
28548119) [CrossRef]

123

Soran et al. Magee EquationsTM Score and NCT Response

https://doi.org/10.3109/07357907.2010.512600
https://doi.org/10.1038/modpathol.2008.54
https://doi.org/10.1038/modpathol.2013.36
https://doi.org/10.1007/s10549-016-4093-4
https://doi.org/10.1038/modpathol.2015.50
https://doi.org/10.1016/j.jcma.2016.06.004
https://doi.org/10.1200/JCO.2007.15.0235
https://doi.org/10.1016/S0140-6736(13)62422-8
https://doi.org/10.1200/JCO.2008.19.2567
https://doi.org/10.1007/s10549-018-4801-3
https://doi.org/10.1007/s10549-006-9366-x
https://doi.org/10.3233/BD-150199
https://doi.org/10.1200/JCO.2005.02.0818
https://doi.org/10.1007/s10549-007-9590-z
https://doi.org/10.1007/s10549-015-3613-y
https://doi.org/10.1634/theoncologist.2014-0198
https://doi.org/10.1007/s10147-013-0614-x
https://doi.org/10.1016/j.breast.2009.03.005
https://doi.org/10.1002/jso.24610
https://doi.org/10.1200/JCO.2007.15.1068
https://doi.org/10.3816/CBC.2006.n.051
https://doi.org/10.1038/modpathol.2017.41


Original Article

Introduction

Compared with other countries in the Middle East, Qatar has one of the highest breast cancer incidence and mortality rates (1). In a ret-
rospective review of 268 breast cancer patients in Chicago, Rauscher et al. found that lower image quality scores were associated with late 
stage breast cancer diagnoses, even after adjusting for patient and practice related characteristics (2). There is limited information about 
mammography image quality in Qatar. Our purpose was to evaluate the clinical image quality of mammography examinations performed 
at a tertiary care center in Doha, Qatar using a standardized assessment tool.

Materials and Methods

Ethics committee and institutional review board (IRB) approval was obtained for our retrospective study. Informed consent was not 
required for retrospective review of previously collected images. This study was supported by a grant from the Qatar National Research 
Fund (QNRF), project number NPRP9-189-3-031.
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ABSTRACT

Objective: Compared with other countries in the Middle East, Qatar has one of the highest breast cancer incidence and mortality rates. Poor 
quality mammography images may be associated with advanced stage breast cancer, however there is limited information about the quality of breast 
imaging in Qatar. Our purpose was to evaluate the clinical image quality of mammography examinations performed at a tertiary care center in Doha, 
Qatar using a standardized assessment tool. 

Materials and Methods: Bilateral mammograms from consecutive patients from a tertiary care cancer center in Doha, Qatar were obtained. 
Proportions of examinations deemed adequate for interpretation were estimated. Standardized clinical image quality assessment form was utilized to 
evaluate image quality components. For each image, image quality components were given grades on a 1-5 scale (5- excellent, 4- good, 3- average, 
2- fair, 1- poor). Mean scores with 95% confidence intervals were estimated for each component. 

Results: Consecutive sample of 132 patients was obtained representing 528 mammographic images. Overall, 99.2% of patients underwent examina-
tions rated as acceptable for interpretation. Mean scores for each image quality component ranged from 4.045 to 5.000 (lowest score for inframam-
mary fold). Image quality component scores were 93.0% excellent, 5.2% good, 1.1% average, 0.6% fair, and 0.1% poor. 

Conclusion: Overall image quality at a tertiary care center in Doha, Qatar was acceptable for interpretation with minimal areas identified for im-
provement. 
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Study results were reported using Strengthening the Reporting of Ob-
servational Studies in Epidemiology (STROBE) guidelines for report-
ing observational studies (3). 

Study design
Our study design involved retrospective evaluation of consecutive im-
ages performed from October 2018 to January 2019. 

Data sources/measurement
Clinical image quality of mammography images was evaluated using 
Hologic SecureView Dx viewing software (Hologic Inc., Marlbor-
ough, MA, United States). Images were acquired using Hologic Sele-
nia Dimensions 2D and 3D mammography units installed in 2016 
(Hologic Inc., Marlborough, MA, United States). Initial evaluation of 
clinical image quality was performed by the interpreting radiologist. 
External review of clinical image quality review was subsequently per-
formed by a breast imaging faculty member with 4 years of experience 
in breast imaging. Review was blinded to final assessment, whether or 
not examination was technically recalled, and the technologist per-
forming the examination. 

Setting
Mammography images were acquired from two sites associated with a 
tertiary care center in Doha, Qatar. The tertiary care center is the main 
provider of secondary and tertiary healthcare in Qatar (4). At both 
sites, women present for diagnostic mammography. 

Participants
Images from consecutive patients from two different imaging sites was 
obtained from October 2018 to January 2019 was included. 

Study size
The study size was based on available number of eligible adult patients 
presenting to the two sites. 

Variables

Dependent variables
Outcomes for the study included subjective binary assessment as to 
whether or not the examination was technically adequate for clinical 
interpretation (Adequate vs Not Adequate for Interpretation) as well 
as outcomes from standardized assessment form. Standardized image 
quality assessment was derived from recommendations produced by a 
working group of the National Health Service Breast Screening Pro-
gramme (NHSBSP) Clinical and Professional group for Radiography, 
developed for the National Health Service in the UK (5). The standard 
image quality assessment form involved subjective assessment of the 
following items (Figure 1): Correct patient ID & Markers, Appropriate 

exposure, Adequate compression to hold breast firmly - no movement, 
Image sharp, No artefacts obscuring image, No obscuring skin folds, 
Nipple in profile, Pectoral muscle to nipple level, Pectoral muscle at 
appropriate angle, IMF shown clearly, Medial border demonstrated, 
Back of breast clearly shown with some medial central & lateral, Some 
axillary tail shown. Appropriate exposure refers to subjective reader 
perception of exposure (standardized quality assessment form does 
not include quantitative benchmarks or reference levels for radiation 
dose). For each item, each image (RMLO, LMLO, RCC, LCC) was 
given a 1-5 score (1- poor, 2- fair, 3- average, 4- good, 5- excellent). 
For patients who had repeat views, each image quality component was 
evaluated on the best possible view obtained for the evaluation of each 
specific component of image quality. 

Independent variables
Independent variables included imaging site, age and breast density 
(categorized as dense (“The breasts are heterogeneously dense, which 
may obscure small masses”, “The breasts are extremely dense, which 
lowers the sensitivity of mammography”) vs not dense (“The breasts 
are almost entirely fatty”, “There are scattered areas of fibroglandular 
density”). 

Statistical analysis
Proportion of examinations considered as adequate were estimated, 
stratified by imaging site and breast density. For each component of 
clinical image quality for each image, means and 95% confidence 
intervals were estimated. Multiple variable linear regression analyses 
were conducted to evaluate the association between image quality 
parameters and imaging site, age and breast density. Analyses were 
conducted using STATA 11 (StataCorp, College Station, TX, United 
States). Two-tailed p values less than 0.05 were considered statistically 
significant.

Results

A total of 528 images were obtained from 2 sites from 132 unique 
patients (90 patients from one site and 42 patients from the other 
site). All of the examinations (100%) in our study were initially inter-
preted as technically adequate by the interpreting radiologist. External 
review of these examinations found 99.2% (131/132) of patients un-
dergoing technically adequate examinations for clinical interpretation. 
The one discrepant examination was one in which image quality was 
considered as not adequate for interpretation was rated as inadequate 
secondary to the sharpness of the LMLO image (rated as poor in the 
standardized image quality assessment form). 

Quantitative ratings for each of the image quality components from 
external review are presented in Table 1 with 95% confidence intervals. 
Mean scores for each image quality component ranged from 4.045 to 
5.000 with a few of the indicators having perfect image quality scores 
(Correct Patient ID, Medial border demonstrated, Back of breast 
clearly shown with some medial central & lateral, Some axillary tail 
shown). Overall 93.0% of the image quality component scores were 
excellent (5,404/5,808), 5.2% were good, (304/5,808), 1.1% were 
average (66/5,808), 0.6% were fair (33/5,808) and 0.1% were poor 
(1/5,808). Image quality component with the lowest score was infra-
mammary fold (mean 4.083) with 40.9% of the images with excellent 
scores, 35.6% of the images with good scores, 14.4% of the images 
with average scores, 9.1% of the images with fair scores and 0.0% of 
the images with poor scores. 125
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Key Points

• 	 99% of studies conducted at a tertiary care cancer center in Doha, 
Qatar were deemed adequate for interpretation, results that are com-
parable to academic centers in the United States and Europe.

•	 Using our standardized quality improvement instrument, we found 
that visualization of the inframammary fold was the most common-
ly identified area for improvement.

•	 Standardization of performance and evaluation of mammography 
images will be essential to maintaining and improving the quality of 
screening and diagnostic breast imaging.



Discussion and Conclusion

In our study, 99% of studies conducted at a tertiary care center in 
Doha, Qatar were deemed adequate for interpretation, results that are 
comparable to high volume academic centers in the United States and 
Europe (6, 7). With adequate image quality performance, our results 
suggest that image quality may not be an explanation for higher rates 
of advanced stage breast cancer in Qatar. 

As the country develops additional capacity and awareness for mam-
mography screening, it will be important to continuously monitor im-
age quality. Using our standardized instrument, we identified a few 
specific areas for improvement, specifically the inframammary fold. 
NHS Breast Screening Guidance for breast screening mammographers 
states that the inframammary angle should be clearly demonstrated 
without overlapping chest wall tissue. This positioning ensures that 
the breast has been lifted and that the postero-inferior part of the 
breast has been adequately imaged. Previously published studies have 
suggested that the inframammary fold is one of the most commonly 
cited reasons for technical recalls (8). Writing in the Society of Breast 
Imaging Newsletter, Louise C. Miller provided several suggestions for 
improving visualization of the IMF and reducing skin folds (9). To 
improve visualization of the IMF, the IMF should be placed onto the 
image receptor. To reduce folds, technologists may utilize several cor-
rective actions including smoothing lateral and inferior breast tissue 
before lifting the breast up and out, maintaining the up and out posi-
tion throughout breast compression, and having the patient lift her 
contralateral breast up and back. In addition to the IMF, usage of a 

standardized instrument can help facilitate comprehensive longitudi-
nal monitoring of components of clinical image quality. 

High performance quality control for breast images includes not only 
evaluation of image quality of clinical images but also breast phantoms. 
Phantoms quantitatively evaluate the capacity of mammographic sys-
tems to image structures, similar to those found clinically. Gürdemir 
and Aribal used the American College of Radiology (ACR) phantom 
to assess the image quality of mammography units in Istanbul (10). 
The ACR phantom contains 16 objects that mimic structures seen 
clinically (spiculations, microcalcifications and small masses). Images 
from 38% of the imaging units had unacceptable quality scores. In 
our study, we found that 99% of studies had acceptable image quality 
study, however our study focused on clinical image quality evaluation. 
Future studies should be conducted including breast phantoms to 
evaluate whether or not imaging units in Qatar can identify structures 
that mimic early breast cancers. 

Standardization of performance and evaluation of mammography 
images has been associated with improvements in image quality (6). 
The International Atomic Energy Agency (IAEA) convened a group 
of breast imagers, medical physicists and radiographers to evaluate and 
improve image quality in 15 countries (Bosnia and Herzegovina, Costa 
Rica, Egypt, India, Kenya, the Frmr. Yug. Rep. of Macedonia, Mex-
ico, Nigeria, Pakistan, Philippines, Slovenia, Turkey, Uganda, United 
Kingdom and Zambia) (11, 12). After performing a baseline evalua-
tion in these countries, the IAEA recommended several key interven-
tions to foster high quality imaging practices. Among these interven-126
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Figure 1. Standardized image quality assessment form
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tions, the IAEA recommended additional training in mammography 
positioning for technologists and performance measurements and do-
simetry for medical physicists. Implementation of these recommenda-
tions and several others were associated with improved breast imaging 
quality, capability and expertise. The improvements were particularly 
pronounced in diagnostic imaging centers, similar to the two sites as-
sociated with the tertiary care center where our study was performed. 
While our study focused on radiography, these types of multi-pronged, 
collaborative initiatives will be essential to maintaining and improving 
the quality of screening and diagnostic breast imaging. 

Limitations of our study include image quality evaluation performed 
by one reader and selection of study participants from two sites associ-
ated with one center. Our study was limited as external image quality 
evaluation was performed by just one reader. Though readings by mul-
tiple readers would provide more optimal evaluation of image quality 
parameters, results from the overall readings by one reader were similar 
to previously published evaluations of clinical image quality, suggest-
ing that double reading may not have significantly changed overall 
conclusions. Our study was also limited by the utilization of two sites 
associated with one center. While there are other sites that perform 
mammography screening, our study site is the site that provides tertia-
ry cancer care for patients in Qatar. Finally, our study was performed 
at diagnostic mammography sites. To develop a comprehensive picture 
of overall image quality, our study would also need to include screen-
ing sites. Unfortunately, implementation of breast cancer screening 
in Qatar has been limited (13). While widespread implementation of 
mammographic screening plays a critical role in reducing breast cancer 
mortality, expanding access to diagnostic mammography may facilitate 
access to high quality, effective treatment in women with later stage 
breast cancers (14). 

In conclusion, 99% of studies conducted at a tertiary care cancer cen-
ter in Doha, Qatar were deemed adequate for interpretation, results 
that are comparable to high performance academic centers in the 
United States and Europe. 

Ethics Committee Approval: Ethics committee approval was received for 
this study from the ethics committee of Hamad Medical Corporation (project 
number NPRP9-189-3-031).

Informed Consent: Informed consent was not required for retrospective re-
view of previously collected images. 

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept - A.K.N., M.M.R., H.A.K.N.; Design 
- A.K.N., M.M.R., A.A.; Supervision - A.K.N., A.A., M.H., H.A.K.N., 
M.M.R., M.H.K.; Resources - M.H.K., A.A., M.M.R., H.A.K.N.; Materi-
als - M.M.R., H.A.K.N., A.A., M.H.K., M.H.; Data Collection and/or Pro-
cessing - R.D.K., A.K.N., M.M.R., A.A., M.H.; Analysis and/or Interpreta-
tion - A.K.N., R.D.K., M.M.R., A.A.; Literature Search - A.K.N., M.M.R., 
A.A., M.H., R.D.K.; Writing Manuscript - A.K.N.; Critical Review - A.K.N., 
R.D.K., M.M.R., A.A., M.H., M.H.K., H.A.K.N.

Conflict of Interest: The authors have no conflicts of interest to declare.

Financial Disclosure: This study was supported by a grant from the 
Qatar National Research Fund (QNRF), project number NPRP9-189-
3-031. 

References

1.	 Chouchane L, Boussen H, Sastry KS. Breast cancer in Arab populations: 
molecular characteristics and disease management implications. Lancet 
Oncol 2013; 14: e417-424. (PMID: 23993386) [CrossRef]

2.	 Rauscher GH, Conant EF, Khan JA, Berbaum ML. Mammogram image 
quality as a potential contributor to disparities in breast cancer stage at 
diagnosis: an observational study. BMC Cancer 2013; 13: 208. (PMID: 
23621946) [CrossRef]

3.	 Vandenbroucke JP, von Elm E, Altman DG, Gøtzsche PC, Mulrow CD, 
Pocock SJ, et al. Strengthening the Reporting of Observational Studies 
in Epidemiology (STROBE): explanation and elaboration. Epidemiology 
2007; 18: 805-835. (PMID: 18049195) [CrossRef]

4.	 Mohsen H, Haddad P, Allam A, Hassan A. Patterns in place of cancer 
death in the State of Qatar: a population-based study. PLoS One 2014; 9: 
e109615. (PMID: 25536076) [CrossRef] 127

Narayan et al. Mammography Image Quality Assessment in Qatar

Table 1. Quantitative evaluation of image quality components

Parameter	 RMLO*	 LMLO*	 RCC*	 LCC*

Correct Patient ID	  5 (5, 5)	 5 (5, 5)	 5 (5, 5)	 5 (5, 5)

Exposure	 4.992 (4.977, 5.007)	 5 (5, 5)	  4.992 (4.977, 5.007)	 5 (5, 5)

Compression	  4.970 (4.940, 4.999)	 4.970 (4.933, 5.006)	 4.992 (4.977, 5.007)	 5 (5, 5)

Sharpness	  4.902 (4.846, 4.957)	  4.833 (4.745, 4.921)	 4.939 (4.888, 4.990)	 4.788 (4.717, 4.859)

Artefacts	 4.985 (4.964, 5.006)	 4.992 (4.977, 5.007)	 5 (5, 5)	 5 (5, 5)

Skin Folds	 4.758 (4.684, 4.832)	  4.742 (4.664, 4.821)	 4.977 (4.952, 5.003)	 4.795 (4.726, 4.865)

Nipple	 4.879 (4.794, 4.964)	 4.894 (4.806, 4.982)	 4.909 (4.840, 4.978)	  4.856 (4.758, 4.954)

Pectoralis	 4.841 (4.762, 4.920)	 4.879 (4.815, 4.943)		

Pectoralis Angle	 4.917 (4.860, 4.973)	 4.955 (4.913, 4.996)		

IMF*	 4.045 (3.874, 4.217)	 4.121 (3.963, 4.279)		

Back of Breast Shown			   5 (5, 5)	 5 (5, 5)

Axillary Tail Shown			   5 (5, 5)	 5 (5, 5)

Medial border 			   5 (5, 5)	 4.992 (4.977, 5.007)

LCC: left craniocaudal; LMLO: left mediolateral oblique; RCC: right craniocaudal; RMLO: right mediolateral oblique

https://doi.org/10.1016/S1470-2045(13)70165-7
https://doi.org/10.1186/1471-2407-13-208
https://doi.org/10.1097/EDE.0b013e3181577511
https://doi.org/10.1371/journal.pone.0109615


5.	 NHS Breast Screening Programme. Guidance for breast screening mam-
mographers. Public Health England (serial online) 2006 Apr: Available 
from: URL: https://www.gov.uk/government/publications/breast-screen-
ing-quality-assurance-for-mammography-and-radiography

6.	 Bassett LW, Hirbawi IA, DeBruhl N, Hayes MK. Mammographic posi-
tioning: evaluation from the view box. Radiology 1993; 188: 803-806. 
(PMID: 8351351) [CrossRef]

7.	 NHS Breast Screening Programme. Guidance on collecting, monitoring 
and reporting technical recall and repeat examinations. Public Health 
England (serial online) 2006 Nov: Available from: URL: https://www.
gov.uk/government/publications/breast-screening-repeat-mammograms

8.	 Huppe AI, Overman KL, Gatewood JB, Hill JD, Miller LC, Inciardi MF. 
Mammography positioning standards in the digital era: is the status quo 
acceptable? AJR Am J Roentgenol 2017; 209: 1419-1425. [Epub ahead 
of print]. (PMID: 28871810) [CrossRef]

9.	 Miller LC. Common problems with the mediolateral oblique: how to 
help your technologist. the member newsletter of the society of breast im-
aging. 2016. Available from: https://www.mammographyeducation.com/
wp-content/uploads/2014/09/SBI_Newsletter_Issue4_2016_Common-
Problems-with-the-Mediolateral-Oblique-How-to-Help-Your-Technolo-
gist.pdf. (Accessed 12/28/2019)

10.	 Gürdemir B, Arıbal E. Assessment of mammography quality in Is-
tanbul. Diagn Interv Radiol 2012; 18: 468-472. (PMID: 22801869) 
[CrossRef ]

11.	 Mora P, Faulkner K, Mahmoud AM, Gershan V, Kausik A, Zdesar U, et 
al. Improvement of early detection of breast cancer through collaborative 
multi-country efforts: medical physics component. Phys Med 2018; 48: 
127-134. (PMID: 29599081) [CrossRef]

12.	 Aribal E, Mora P, Chaturvedi AK, Hertl K, Davidović J, Salama DH, et 
al. Improvement of early detection of breast cancer through collabora-
tive multi-country efforts: observational clinical study. Eur J Radiol 2019; 
115: 31-38. (PMID: 31084756) [CrossRef]

13.	 Donnelly TT, Khater AH, Al-Bader SB, Al Kuwari MG, Malik M, Al-
Meer N, et al. Factors that influence awareness of breast cancer screen-
ing among Arab women in Qatar: results from a cross sectional survey. 
Asian Pac J Cancer Prev 2014; 15: 10157-10164. (PMID: 25556441) 
[CrossRef ]

14.	 Howard DH, Ekwueme DU, Gardner JG, Tangka FK, Li C, Miller JW. 
The impact of a national program to provide free mammograms to low-
income, uninsured women on breast cancer mortality rates. Cancer 2010; 
116: 4456-4462. (PMID: 20564744) [CrossRef]

128

Eur J Breast Health 2020; 16(2): 124-128

https://doi.org/10.1148/radiology.188.3.8351351
https://doi.org/10.2214/AJR.16.17522
https://doi.org/10.4261/1305-3825.DIR.5400-11.1
https://doi.org/10.1016/j.ejmp.2017.12.021
https://doi.org/10.1016/j.ejrad.2019.03.020
https://doi.org/10.7314/APJCP.2014.15.23.10157
https://doi.org/10.1002/cncr.25208


Original Article

Introduction 

Breast cancer is the second most frequent cancer in women and the fifth cause of female malignancy-related deaths worldwide (1). In our 
population, according to the most recent report of the regional tumor registry, breast cancer was the first female cancer (32% of newly 
diagnosed cancer cases, with a mean range of 249 new cancers/year between 2011 and 2015 and the second in terms of specific mortality 
(16% of all cancer-related death in women) (2).

Breast cancer survivors are at risk of developing a second primary malignancy, the most common being a second ipsilateral or contralateral 
breast cancer (3). Reported incidence of bilateral breast cancer (BBC) varies from 1.4% to 11.8% of all breast cancer cases (4, 5). The avail-
ability and adhesion to the screening programs, increasing use of modern imaging methods such as digital tomosynthesis, elastography 
and MRI, progress in systemic and loco-regional treatments and growing life expectancy result in an increasing BBC incidence.

The time interval between the index and the 2nd tumor classifies BBC into synchronous (sBBC) and metachronous (mBBC). According 
to the World Health Organization (WHO), synchronous tumors are diagnosed at the same time as the index tumor or in the three fol-
lowing months. The contralateral tumor is deemed metachronous if diagnosed three months or more after the index tumor. Some authors 
extend this cutoff to 6 or even 12 months (6, 7).

Circulating breast cancer cells may be detected in 20 to 25% of patients with localized disease at the time of diagnosis raising the question 
of the de novo vs. metastatic origin of the contralateral 2nd tumor (8, 9). However, genomic analyses indicate that only a small propor-
tion (6%) of contralateral breast cancers are metastasis of the index tumor (10). Controversies persist about the impact of contralateral 
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Results: Mean follow-up was 85 months. 2nd tumors in both groups were more often diagnosed radiologically. Mean time interval between mBBC was 
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difference in overall survival (OS) and relapse-free survival (RFS) between sBBC and mBBC. OS was longer if both tumors were hormonal receptor (HR) 
positive. mBBC exhibited a higher local recurrence rate than sBBC (p=0.03).

Conclusion: sBBC and mBBC patients did not show any difference in OS or RFS, although mBBC patients were more prone to local relapses.
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breast cancer on survival and how the time interval between the index 
and the 2nd tumor influences the prognosis of these patients with con-
flicting reports (11-19). So far, there are no specific recommendations 
for the treatment of BBC despite the fact that their prognosis seems 
poorer than unilateral tumors (5, 11, 14, 15, 18-20). Systemic treat-
ments are usually guided by the sBBC tumor with the worse prognosis, 
while mBBC tumors tend to be treated like independent unilateral 
breast cancer.

We hereby report the analysis of 123 sBBC and mBBC patients treated 
and followed-up in our Institution aiming at identifying differences in 
epidemiological, clinical and pathological characteristics and at com-
paring outcomes.

Materials and Methods

Information on patients with BBC, who were treated for at least one 
tumor and followed-up in our Institution, was retrospectively col-
lected by systematically screening tumor board registers between Janu-
ary 1st, 2007 and December 31st, 2018. Data were gathered from the 
medical files of the institution or general practitioners when follow-up 
data were incomplete. The study was approved by the local ethics com-
mittee (protocol number 2018-02320).

Patients were divided in two groups based on the time interval between 
the surgical resection of the contralateral breast tumor. Following the 
WHO classification for BBC, all 2nd contralateral breast cancers de-
tected within 3 months from the diagnosis of first tumor were con-
sidered as sBBC. The one with the larger diameter was considered the 
index tumor. All contralateral breast tumors diagnosed after 3 months 
were considered mBBC.

The family history of patients was considered positive when a first- or 
second-degree relative had breast cancer. Age at both first and second 
cancer diagnosis, tobacco smoking and alcohol consumption, diag-
nostic tool (clinical examination, mammography, ultrasonography or 
MRI), histological tumor characteristics and type of surgery and adju-
vant/ neoadjuvant treatments were recorded. 

Histological type and grade (Elston and Ellis), multicentricity, lymph 
node status, pathological stage, HR status, Her-2/neu expression were 
extracted from pathology reports. Tumors were classified according to 
the International classification of Disease for Oncology as in situ, infil-
trating ductal carcinoma (IDC), infiltrating lobular carcinoma (ILC), 
mixed IDC/ILC or other type. Tumors (T) were classified as smaller 
than or equal to 2 cm (T1), T2-3 or T4. The expression of HR and 
Her-2/neu was evaluated immunohistochemically. Her-2 was consid-
ered positive with a 3+ expression and negative when absent or with a 
1+ expression. FISH evaluation classified further Her-2/neu status in 
positive or negative for intermediate 2+ tumors. Axillary node involve-

ment was categorized as negative or positive (N0 or N1-3) and the ax-
illary surgery in sentinel node biopsy and classical lymphadenectomy. 
Breast surgery was categorized as none, conservative (lumpectomy) or 
radical (mastectomy). Adjuvant radiotherapy and systemic therapy 
(chemotherapy or hormonotherapy) were recorded if performed. 

The two groups (sBBC and mBBC) were compared for patient and 
tumor characteristics and the following outcomes: disease-free survival 
(DFS), overall survival (OS), specific mortality, and locoregional and 

Table 1. Patient characteristics 

		  Synchronous 	 Metachronous	 Total 
		  (%)	 (%)	  (%)	 p 

Total	 56 (100)	 67 (100)	 123 (100)	

Age				    0.6

	 Mean (min-max)	 63 (28-90)	 62 (42-86)	 63 (28-90)	

	 ≤40	 3 (5)	 0 (0)	 3 (2)	

	 41-50	 11 (20)	 12 (18)	 23 (19)	

	 51-60	 7 (13)	 14 (21)	 21 (17)	

	 >60	 35 (63)	 41 (61)	 76 (62)	

Family History				    0.99

	 Yes	 26 (46)	 35 (52)	 61 (50)	

	 No	 23 (41)	 31 (46)	 54 (44)	

	 Unknown	 7 (13)	 1 (1)	 8 (7)	

Menopause				    0.002

	 Yes	 41 (73)	 62 (93)	 103 (84)	

	 No	 15 (27)	 4 (6)	 19 (15)	

	 Man	 0 (0)	 1 (1)	 1 (1)	

Marital status				    0.6

	 Single	 4 (7)	 3 (4)	 7 (6)	

	 Married	 21 (38)	 38 (57)	 59 (48)	

	 Divorced	 5 (9)	 5 (7)	 10 (8)	

	 Widowed	 3 (5)	 6 (9)	 9 (7)	

	 Unknown	 23 (41)	 15 (22)	 38 (31)	

Alcohol				    0.21

	 Yes	 8 (14)	 20 (30)	 28 (23)	

	 No	 23 (41)	 31 (46)	 54 (44)	

	 Unknown	 25 (45)	 16 (24)	 41 (33)	

Smoker				    0.65

	 Yes	 11 (20)	 19 (28)	 30 (24)	

	 No	 25 (45)	 35 (52)	 60 (49)	

	 Unknown	 20 (36)	 13 (19)	 33 (27)	

Pregnancies				    0.34

	 Yes	 37 (66)	 52 (78)	 89 (72)	

	 No	 15 (27)	 14 (21)	 29 (24)	

	 Unknown	 4 (7)	 1 (1)	 5 (4)	

Key Points

• 	 No difference in global and recurrence-free survival was observed 
between sBBC and mBBC patients.

• 	 Metachronous BBC patients had a higher rate of loco-regional re-
lapse than sBBC. Most loco-regional relapses were due to the 2nd 
tumors in mBBC patients.

• 	 Metachronous BBC were more frequently hormone receptor-nega-
tive than sBBC.
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distant recurrence-free survival. Survival was calculated from the date 
of the second intervention (or the first if sBBC) until the date of death 
(OS) or relapse (DFS) with censoring for loss of follow up.

Statistical analysis
Data were analyzed by R version 3.5.3 (Lucent Technologies, USA), 
considering p values <0.05 as significant. All continuous variables 
were described by their mean and range and were analyzed using the 
Kruskal-Wallis test. Categorial variables were compared using the 
Chi-square test after exclusion of missing values. Survival curves were 
computed using the survival R package (version 2.44) by means of 
the Kaplan-Meier method and compared using the log rank test. Uni-
variate and multivariate survival analyses were performed with Cox 
proportional hazard models. Agreement between tumor characteristics 
for each patient were analyzed using Cohen’s kappa statistics.

Results

Population description
We identified 123 patients, 122 female and 1 male. Fifty-six (45.5%) 
were diagnosed with sBBC and 67 (54.5%) with mBBC. The mean 
time interval between mBBC was 115.5 months (min 13 months, max 
288 months, SD 68.8). The median time interval was 111 months. 
The mean age of sBBC patients was 63, whereas for mBBC the mean 
age is 53 for the index tumor and 62 for the 2nd tumor. Patient inclu-

sion by date of surgery of the 2nd tumor is plotted in Supplementary 
Figure S1. The mean follow-up time was 82 months for mBBC pa-
tients, 89 months for sBBC and 85 months for the entire cohort.

Patients’ characteristics are summarized in Table 1. They did not show 
any difference at inclusion except for the menopausal status, as mBBC 
patients were more frequently menopaused compared to the sBBC popu-
lation (p=0.002). Sixty-one out of 123 patients (49.6%) had a positive 
family history without significant differences between the groups.

Tumor characteristics 
The tumor characteristics are compared in Table 2. No significant 
difference between the histological types of the 1st and 2nd tumors 
were observed for sBBC and mBBC. In both groups, most of the 
tumors were invasive ductal carcinomas. Second tumors of sBBC 
patients were more frequently well differentiated than mBBC 2nd 
tumors (p<0.001). Conversely, a higher prevalence of poorly dif-
ferentiated tumors was observed in mBBC 2nd tumors compared to 
2nd sBBC (p<0.001).

Second sBBC tumors were more often diagnosed radiologically than 
index tumors (p<0.001). Although there was a similar tendency in the 
mBBC cohort, the difference was not significant (p=0.08). Second 
sBBC tumors were more often of small size (T1) compared to sBBC 
index tumors (p=0.002) and to the mBBC 2nd tumors (p=0.04). They 

Figure 1. a-d. Survival analyses of sBBC and mBBC patients. (a) Overall survival. (b) Relapse-free survival (c) Distant relapse-free survival. (d) 
Loco-regional relapse-free survival

a

c

b

d
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also exhibited a less frequent axillary lymph node invasion compared 
to sBBC index tumors (p<0.001) and mBBC 2nd tumors (p=0.01). 
HR-negative tumors were more prevalent in the mBBC cohort than in 
the sBBC cohort (p<0.001).

Histological type concordance between the index and 2nd tumors was 
58.5% (kappa 0.175, p=0.033) for the mBBC group, and 48.1% 
(kappa 0.095, p=0.249) for the sBBC group. Histological grade con-
cordance was 27.6% (kappa -0.124, p=0.173) for mBBC patients, and 

Table 2. Tumor characteristics

		                                  Synchronous (%)		                                Metachronous (%)	

		  Index	 2nd tumor	 Index	 2nd tumor	 p (χ2)

Total (%)	 56 (100)	 67 (100)	

Histology					     0.74

	 In situ only	 4 (7.1)	 9 (16.1)	 3 (4.5)	 4 (5.9)	

	 Invasive ductal	 35 (62.5)	 33 (58.9)	 44 (65.7)	 44 (65.7)	

	 Invasive lobular	 9 (16.1)	 9 (16.1)	 12 (17.9)	 13 (19.4)	

	 Invasive mixt	 5 (8.9)	 3 (5.3)	 4 (5.9)	 3 (4.5)	

	 Other	 1 (1.8)	 1 (1.8)	 2 (3)	 3 (4.5)	

	 Unknown	 2 (3.6)	 1 (1.8)	 2 (3)	 0	

Grade					     < 0.001

	 1	 16 (28.6)	 24 (42.8)	 17 (25.4)	 7 (10.4) 	

	 2	 25 (44.6)	 24 (42.8)	 26 (38.8)	 35 (52.3)	

	 3	 12 (21.4)	 4 (7.2)	 17 (25.4)	 23 (34.3)	

	 Unknown	 3 (5.4)	 4 (7.2)	 7 (10.4)	 2 (3)	

Multifocal					     0.24

	 Yes	 18 (32.2)	 14 (25)	 15 (22.4)	 12 (17.9)	

	 No	 35 (62.5)	 41 (73.2)	 49 (73.1)	 55 (82.1)	

	 Unknown	 3 (5.3)	 1 (1.8)	 3 (4.5)	 0	

pT					     0.037

	 T1 (≤2 cm)	 34 (60.7)	 49 (87.5)	 39 (58.2)	 49 (73.1)	

	 T2-3	 17 (30.6)	 5 (8.9)	 22 (32.8)	 15 (22.4)	

	 T4	 2 (3.6)	 1 (1.8)	 3 (4.5)	 2 (3)	

	 Unknown	 3 (5.3)	 1 (1.8)	 3 (4.5)	 1 (1.5)	

pN					     0.01

	 N-	 33 (58.9)	 45 (80.4)	 38 (56.7)	 42 (62.7)	

	 N+	 20 (35.8)	 6 (10.7)	 21 (31.3)	 20 (29.8)	

	 Unknown	 3 (5.3)	 5 (8.9)	 8 (12)	 5 (7.5)	

Hormonal receptors					     0.02

	 ER+ / PR+	 45 (80.4)	 43 (76.7)	 42 (62.7)	 39 (58.2)	

	 ER- / PR-	 6 (10.7)	 2 (3.6)	 15 (22.4)	 18 (26.9)	

	 ER+ / PR-	 3 (5.3)	 4 (7.2)	 5 (7.5)	 9 (13.4)	

	 ER- / PR+	 0	 1 (1.8)	 1 (1.5)	 0	

	 Unknown	 2 (3.6)	 6 (10.7)	 4 (5.9)	 1 (1.5)	

HER-2 status					     0.47

	 Positive	 7 (12.5)	 4 (7.2)	 3 (4.5)	 11 (16.4)	

	 Negative	 39 (69.6)	 36 (64.3)	 19 (28.3)	 39 (58.2)	

	 Unknown	 10 (17.9)	 16 (28.5)	 45 (67.2)	 17 (25.4)	
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56.9% (kappa 0.308, p=0.0023) for sBBC patients. Considering all 
combinations of estrogen and progesterone receptor expression, HR 
status concordance was 60% (kappa -0.016, p=0.846) for the mBBC 
cohort, and 90.7% (kappa 0.462, p>0.001) for the sBBC cohort.

Treatment
Types of breast surgery did not differ among groups or between 
index and 2nd tumors (Table 3). Sentinel lymph node biopsies were 

less prevalent among mBBC index tumors (p<0.001 vs. sBBC in-
dex tumor; p<0.001 vs. mBBC 2nd tumors). Conversely, axillary 
lymphadenectomy was more often performed for the mBBC index 
tumor (p=0.01 vs. sBBC index tumor; p=0.002 vs. mBBC second 
tumor). Axillary lymphadenectomy was also more prevalent for 
the 2nd tumor among mBBC patients compared to sBBC patients 
(p=0.0496). No significant difference in adjuvant radiotherapy was 
observed (Table 4). Adjuvant hormonotherapy was less prevalent 
in the mBBC cohort than in sBBC (p=0.03). Conversely, mBBC 
patients received more chemotherapy for their index tumor com-
pared to sBBC patients (p=0.003). They also received significantly 
more chemotherapy for their index tumor than for their 2nd tumor 
(p=0.04).

Outcome
5- and 10-year OS were 87.1% and 60.4% respectively in the sBBC 
cohort; 82.8% and 64.7% in the mBBC cohort (Figure 1a). 5- and 
10-year DFS were 86.4% and 62.4% respectively for sBBC patients; 
76.8% and 61.5% for mBBC patients (Figure 1b).

Distant RFS did not show any significant difference between the two 
groups with 5- and 10-year rates of 86.4% and 66.2% respectively 
for the sBBC cohort and 82.2% and 66.7% for the mBBC cohort 
(Figure 1c). Loco-regional RFS was significantly higher in the sBBC 
group with 5- and 10-year rates of 97.6% and 88.5% compared with 
the mBBC group with 87.1% and 79.4% rates respectively (Figure 
1d). mBBC loco-regional relapses were more frequently observed on 
the side of the 2nd tumor (8/11) vs. the index tumor (2/11); data were 
missing for 1 loco-regional relapse.

Of all 17 loco-regional relapses, 13 occurred in the breast only, 3 
in the axilla, and 1 in both breast and axilla. Among the 4 axil-

Table 3. Surgical treatments

		                                            Synchronous (%)		                                      Metachronous (%)	

		  Index	 2nd tumor	 Index	 2nd tumor	 p (χ2)

Total	 56 (100)	 67 (100)	

Breast surgery					     0.13

	 Conservative	 28 (50)	 31 (55.3)	 47 (70.2)	 40 (59.7)	

	 Mastectomy	 28 (50)	 25 (44.6)	 20 (29.8)	 27 (40.3)	

Margins					     0.90

	 R0	 46 (82.1)	 47 (83.9)	 53 (79.1)	 55 (82.1)	

	 R1	 10 (17.9)	 8 (14.3)	 13 (19.4) 	 11 (16.4)	

	 Unknown	 0	 1 (1.8)	 1 (1.5)	 1 (1.5)	

Second surgery					     0.24

	 No	 47 (83.9)	 53 (94.6)	 60 (89.6)	 62 (92.5)	

	 Yes	 9 (16.1)	 3 (5.4)	 7 (10.4)	 5 (7.5)	

Axillary surgery 					     <0.001

	 Sentinel node	 30 (53.5)	 39 (69.6)	 11 (16.4)	 38 (56.7)	

	 Axillar lymphadenectomy	 23 (41.1)	 10 (17.9)	 51 (76.1)	 25 (37.3)	

	 None	 3 (5.4)	 6 (10.7)	 4 (6)	 4 (6)	

	 Unknown	 0	 1 (1.8)	 1 (1.5)	 0	

Table 4. Radiotherapy and systemic treatments 

		   	                           Metachronous  
		  Synchronous	                       (%)	

		  (%)	 Index	 2nd tumor	 p (χ2)

Total	 56 (100)	 67 (100)	

Radiotherapy 				    0.13

	 Yes	 43 (76.8)	 55 (82.1)	 45 (67.2)	

	 No	 13 (23.2)	 12 (17.9)	 22 (32.8)	

Hormonotherapy				    0.047

	 Yes	 49 (87.5)	 47 (70.2)	 44 (65.7)	

	 No	 7 (12.5)	 19 (28.3)	 19 (28.3)	

	 Unknown	 0	 1 (1.5) 	 4 (6)	

Chemotherapy				    0.008

	 Yes	 17 (30.3)	 38 (56.7)	 25 (37.3)	

	 No	 39 (69.7)	 28 (41.8)	 38 (56.7)	

	 Unknown	 0	 1 (1.5)	 4 (6)	
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lary relapses, 3 patients had previously underwent axillary lymph-
adenectomy and one had no previous axillary surgery. One out of 
12 patients with breast relapses and complete pathological data 
had an R1 status with positive margins ≤1 mm. One patient had 
a loco-regional relapse of the index tumor before developing the 
contralateral one.

OS was increased for patients with both tumors being HR-positive 
compared to those with at least one HR-negative tumor (Figure 2a; 
Supplementary Figure S2). The same difference was observed for 
mBBC patients and remained statistically significant (Figure 2b). 
There were only a few HR-negative tumors within sBBC patients, and 
no such difference could be detected. 

The time interval between mBBC tumors was not predictive of OS 
(hazard ratio 1.00, p=0.73) or RFS (hazard ratio 1.00, p=0.86) and 
was independent of nodal status (p=0.339). It was however correlated 
with the HR status of 2nd tumors, as HR-positive tumors occurred af-
ter a significantly longer interval (Figure 3a). A short time interval was 
associated with 2nd tumors of higher grade (Figure 3b).

Discussion and Conclusion

We analyzed clinical and pathological characteristics of patients with 
BBC and their outcomes over a 12-year period.

Patients’ characteristics were well balanced between the sBBC and 
mBBC groups except for the menopausal status which was more 
prevalent among mBBC patients. This observation might be linked to 
prior systemic treatments (chemotherapy) of the index tumor, rather 
than age which was similar in both populations.

Standard preoperative assessment of the patients in our series includes 
mammography and breast ultrasound. Since 2010, breast MRI was 
widely introduced in the Wallis region, enhancing the diagnosis of 
subclinical tumors. This advancement partially explains the higher rate 
of radiological diagnosis for the sBBC contralateral tumors. The high 
rate of radiological diagnosis among mBBC and the mean interval of 
nearly 10 years between tumors occurrence underlines the importance 
of long term follow up in patients with breast cancer.

Figure 2. a, b. Survival analyses by HR status (HR-: either or both tumors HR-negative; HR+: both tumors HR-positive). (a) Whole population. 
(b) mBBC

a b

Figure 3. a, b. Correlation of time interval between mBBC tumors with HR status (a) and grade (b) of the 2nd tumor

a b
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Tumor characteristics showed differences between the sBBC and 
mBBC groups. The fact that 2nd sBBC tumors were smaller and more 
often well differentiated and node-negative compared to mBBC 2nd 
tumors might be due to the definition of the sBBC index tumor (i.e. 
larger size). In contrary to previous publications (16, 21, 22), we did 
not observe any higher prevalence of invasive lobular carcinomas in 
sBBC patients. 

Most patients had HR-positive tumors and underwent adjuvant hor-
monal therapy. A higher prevalence of HR-negative tumors was ob-
served in the mBBC group compared to sBBC in accordance with 
prior published series (22, 23). This difference is probably expected 
for the 2nd tumor as most mBBC patients benefited from prior hor-
monotherapy. However, mBBC index tumors were also enriched in 
HR-negative tumors vs. sBBC, possibly reflecting a different biology 
and a younger age at diagnosis. Also, HR-positive patients benefited 
from hormonotherapy, which significantly reduces contralateral breast 
cancer incidence. Indeed, our data showed a shorter time interval be-
tween mBBC tumors to be correlated with a higher prevalence of HR-
negative tumor and a higher grade. Although there was no correlation 
between the more aggressive tumor biology and survival in our series, 
larger studies have shown that a shorter time interval between mBBC 
tumors carries a worse prognosis and our series may be too small to 
reflect this difference (14, 24).

The concordance of histological subtypes between index and 2nd tu-
mors was significant only in the mBBC group. Conversely, tumor 
grade and HR status concordances were only significant for sBBC 
patients. Our data confirms a particularly high level of concordance 
(90.7%) for HR status, in line with previously published studies (25-
27). As previously suggested, this observation likely reflects the com-
mon environment where sBBC tumors developed. In contrast mBBC 
tumors show a lower and non-significant level of HR status concor-
dance because of multiple intercurrent factors such as anti-hormone 
treatment, previous chemotherapy, age, menopausal status and pos-
sible lifestyle modifications as the result of the prior cancer diagnosis 
and adverse effects of treatments for the index tumor.

Previous reports showed a more aggressive breast surgery for sBBC 
compared to mBBC (15, 28-30). In our series, no such difference was 
observed. Radical lymphadenectomy accounted for the majority of ax-
illar surgery for mBBC index tumors. However, most of these were 
performed before sentinel node biopsy was progressively introduced in 
our institution since 2004 and therefore do not reflect a more aggres-
sive therapeutic approach. Axillary surgery for mBBC 2nd tumors was 
significantly more aggressive than for sBBC 2nd tumors. This observa-
tion is in line with the lesser axillary node involvement of sBBC 2nd 
tumors.

Chemotherapy was used more often for the index tumor of mBBC 
patients, probably reflecting their younger age and their treatment 
prior to the de-escalation of systemic therapies with the introduction 
of predictive molecular tests. Conversely, hormonotherapy was less 
often prescribed to mBBC patients, reflecting their higher rate of HR-
negative tumors compared to sBBC patients.

There was no difference in overall or relapse-free survival between 
mBBC and sBBC patients in our series. There is no consensus in the 
literature regarding the outcome of BBC. Most studies showing a sur-
vival difference between sBBC and mBBC patients used national reg-
istries with a longer follow up (14, 22).

Our data showed a higher rate of loco-regional recurrence in mBBC 
patients that is consistent with previous reports (15). Most of loco-
regional relapses were due to the 2nd tumors, which might be explained 
by two factors: a higher grade and therefore more aggressive 2nd tumors 
and a potential selection bias toward a favorable index tumor biology 
as, by definition, mBBC patients survived until the diagnosis of the 
contralateral tumor.

The strengths of our study are the nearly complete follow up data, and 
the homogeneity of patient care and diagnostic procedures given its 
unicentric design. Its weaknesses include its retrospective nature over a 
long period of time with evolving treatments and the small number of 
patients compared to large registry-based series.

In our series, no significant difference of survival between sBBC and 
mBBC patients was observed, although mBBC patients showed a 
higher loco-regional relapse rate. In both groups the 2nd tumor was 
more often diagnosed radiologically highlighting the importance of 
contralateral breast imaging and the need of a long term radiologi-
cal follow up of breast cancer patients. Both index and contralateral 
mBBC tumors were more frequently HR-negative than sBBC, prob-
ably reflecting a different biology and the consequences of treatments 
and lifestyle modifications following the index tumor.
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Figure S1. Number of patients by date of 2nd tumor surgery

Figure S2. Survival analysis of the whole population by HR status of both tumors (HR status index tumor/2nd tumor)



Original Article

Introduction

Breast cancer or carcinoma of the breast (Ca-Breast) is the most common malignancy among women and the second most commonly 
occurring cancer overall in the world (1). In breast cancer, the most common treatment is conservative surgery or mastectomy followed by 
adjuvant chemotherapy and radiotherapy with or without hormonal therapy (2). Several prospective studies have shown that radiotherapy 
in Ca-Breast improved the disease free survival by almost 15% at 10 years and reduced the15-year risk of Ca-Breast death by 4% (3). 
Thus making the chronic sequelae of the breast cancer radiotherapy more important (4). But it has been shown that patients treated with 
radiation to chest wall or breast alone developed pneumonitis in 1% cases which increased to 4% in patients treated with loco-regional 
irradiation including draining lymph node (5). 

Oie et al. (6) reported that radiation pneumonitis (RP) mostly developed in ipsilateral lung and arose next to the rapidly decreasing dose 
area. Previous reports have shown that irradiation of the breast/chest wall with supraclavicular field led to an increased incidence of symp-
tomatic radiation pneumonitis (7, 8) (SRP). Wen et al. (9) have suggested that the volume receiving 20Gy and 30Gy (V20Gy, V30Gy) were 
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ABSTRACT

Objective: The aim of this retrospective study is to reduce the dose of heart, both lung and opposite breast and left anterior descending artery 
(LAD) and avoid long term complication and radiation induced secondary malignancies in radiotherapy left breast/chest wall without losing homo-
geneity and conformity of the Planning Target Volume (PTV), contoured using Radiotherapy Oncology Group (RTOG 1005) guideline.

Materials and Methods: The treatment plans were generated retrospectively by TFIF, VMAT and Composite techniques for 30 patients. Dose-
Volume Histograms (DVHs) were evaluated for PTV and organs at risk (OAR’s) and analyzed in two groups BCS and MRM using Wilcoxon signed 
rank test.

Results: The homogeneity index (HI) was improved in Composite technique by 32.72% and 21.81% of VMAT, 50.66% and 49.41% of TFIF 
in BCS and MRM group respectively. The Conformity Index (CI) for composite plan was statistically same as VMAT and superior by 27.94% and 
41.37% of TFIF in BCS and MRM group respectively. The low dose volume V5Gy and V10Gy of the heart were improved in Composite plan by 47.9% 
and 26.1% of VMAT respectively in BCS group and in MRM group, improved by 21.2% and 45.6% of VMAT. The V5Gy and V10Gy of ipsilateral 
lung were improved in Composite plan by 16% and 13.7% of VMAT respectively in BCS and 8.4% and 3% of VMAT respectively in MRM group.

Conclusion: The Composite plan consisting of VMAT and TFIF plan with an optimum selection of fractions can achieve lower low dose exposure 
to the OAR’s without compromising coverage compared to VMAT.

Keywords: BCS, composite plan, breast, dosimetric comparison, MRM
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the main predictors for SRP and also suggested that with new tech-
nologies such as IMRT and hypo-fractionated RT additional studies of 
corresponding dose-volume parameters should be performed for better 
guidance in practice. Shaikh et al. (10) studied radiation pneumonitis 
in patients receiving taxane-based trimodality therapy for locally ad-
vanced esophageal cancer. In their study the authors concluded that 
the volumes covered by 5Gy (V5Gy), 10Gy (V10Gy), 20Gy (V20Gy) and 
30Gy (V30Gy) were associated with risk of RP grade 2 plus and V5Gy≤ 
65% was the optimal threshold to prevent it. Other studies have also 
supported that the low dose volume of lung was associated with an 
increase in risk of RP (11, 12).

In the 1930’s, the heart was considered as a radio-resistant organ below 
a dose of 30Gy (13), but current studies have shown that the cardio-
vascular disease could occur with mean doses as low as 3 to 17 Gy 
(14). However, at low doses the typical latent period for cardiac related 
problems is often long. The risk of myocardial infarction after post 
lumpectomy radiation treatment for left sided breast cancer (15) is 
more than right sided breast cancer and it has also been found that 
increase in radiation dose to heart leads to increased cardiac related 
mortality (16, 17). Darby et al. (18) reported that 1 Gy added to the 
mean heart dose could increase the rate of ischemic heart disease by 
7.4%, regardless of the threshold dose. Also, there is a relationship 
reported between low-radiation doses (∼5 Gy) and cardiac mortality 
(19). Data published by authors such as Hortobagyi et al. (20) on 
anthracycline and trastuzumab in Ca-breast showed that patients who 
had received anthracycline based chemotherapy were at a higher risk 
for developing cardiac toxicity.

In long-term survivors, second malignancy is also a cause of non-breast 
cancer mortality. Stovall et al. (21) found that women who were less 
than 40 years of age and received a radiation dose more than 10 Gy to 
the contralateral breast had a 2.5 times higher long-term risk of devel-
oping a second primary in contralateral breast.

Radiotherapy planning of the breast cancer has challenges in balancing 
delivery of adequate radiation dose to the breast and internal mam-
mary chain (IMC) nodes with sparing of heart, lungs and contra lat-
eral breast mainly due to large tissue in-homogeneity (22). There are 
several guidelines available for breast contouring like Radiotherapy 
Oncology Group (23) (RTOG), European Society for Radiotherapy 
and Oncology (24) (ESTRO) and Project on Cancer of the Breast 
(25) (PROCAB) guidelines. The planning target volume (PTV) with 
RTOG-1005 guidelines for intact breast or post modified radical mas-
tectomy (MRM) chest wall is very irregular and with conventional 
3 dimensional (3D) planning, it is not possible to conform the dose 
distribution to this shape. The Tangential Field in Field (TFIF) tech-
nique is often not able to achieve the desired coverage of the PTV, and 
ipsilateral lung and heart dose volume constraints are also violated. 
But Intensity Modulated Radiotherapy (IMRT) and Volumetric Mod-
ulated Arc Therapy (VMAT) planning techniques are able to conform 
the dose to concave/irregularly shaped PTV’s in the breast or chest 
wall with lower dose to ipsilateral lung and heart. In IMRT planning, 
generally an odd number of fields and inverse optimization are used 
to improve the dose homogeneity, conformity and avoidance of nor-
mal tissues such as heart and lung (26) and contra-lateral breast. The 
VMAT is a novel form of IMRT, in which generally partial arc fields 
are used to improve dose homogeneity and conformity in the PTV, 
reduce dose to normal tissues, and also reduce Monitor Units (MU’s) 
as well as total treatment time (22).

In breast cancer radiation planning, VMAT results in an increased low 
dose radiation spillage to lung, heart and contralateral breast as com-
pared to conventional plans (27). TFIF plans on the other hand have 
shown to reduce the number of MUs and treatment time but with in-
ferior PTV coverage as compared to VMAT. Also, lung volume receiv-
ing 20 Gy or above is slightly higher in TFIF as compared to VMAT.

In this retrospective study we have attempted composite treatment plan-
ning to reduce the dose to heart, both the lungs, and opposite breast in 
radiotherapy to left breast or left chest wall without compromising on 
dose homogeneity and conformity of the PTV. As a result, we expect a 
decrease in the incidences of long term complications and radiation in-
duced secondary malignancies with the composite treatment technique.

Materials and Methods

Patients
A total of 30 patients with left Ca-breast were selected for this retrospec-
tive study having equal number of patients in two groups namely post 
breast conserving surgery (BCS) and post modified radical mastectomy 
(MRM). The planning computed tomography (CT) data were taken in 
the head first supine position with 5 mm thick contiguous slices from 
the level of mandible to 3 cm inferior to the last rib with the CT simula-
tor (Somtom Definition AS20 Siemens, Munich, Germany).

Target delineation
The Clinical Target Volume (CTV) for breast or chest wall and su-
praclavicular nodes were delineated according to RTOG (23) (1005) 
guideline. The PTV was cropped 5 mm and 3 mm in the body con-
toured for BCS and MRM groups, respectively. The organs at risk 
(OARs) such as ipsilateral lung, contra-lateral lung, heart, opposite 
breast, esophagus, left anterior descending artery (LAD) and spinal 
cord were contoured (Figure 1). The PTVs and OARs were contoured 
by the same oncologist for all the patients.

Treatment planning
All treatment plans were generated on Eclipse (Varian Medical Sys-
tem, Palo Alto, California, United States) Treatment Planning System 
version 10.0 for hypo fractionation of 42.5 Gy in 16 fractions. The 
most common site for recurrence is chest wall in breast malignancy 
(28), so for MRM cases, a combined plan comprising 10 fractions 
with 5mm thick bolus and remaining 6 fractions without bolus was 
generated. The selection of bolus and no-bolus sub-plans was in such 
way to increase the skin to 80-85% of the prescribed dose (29) for 
treating microscopic disease due to skin violation by malignant cells 
during surgery. All plans used 6MV photon beam and 2.5 mm dose 
calculation grid. For evaluation purposes the boost treatment plan was 
not included. Our aim was, the 95% of PTV should be covered with 
95% of the prescribed dose with minimal dose to OARs. 

Figure 1. An axial and Sagittal slice showing contour of PTV and OAR’s138
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Detailed treatment planning procedure
The TFIF plan was the combination of two mono-isocentric plans. In 
the first plan for the chest wall/breast two main tangential fields name-
ly medial tangential and lateral tangential fields with subfields were 
placed with gantry angle ranging between 305-315° and 125-135°, 
respectively. In the second plan for supraclavicular (SC) nodes, one 
anterior field was placed with gantry angle ranging between 350-0° 
and an additional posterior field was placed as 170-180° gantry angle, 
to avoid the high dose to the skin (Figure 2). For calculations, two 
normalization points were used; one for chest region and the other for 
SC region. Gantry angles, collimator angles, beam weights and MLC 
shapes were optimized to get the best plan.

In VMAT technique, 3 partial coplanar arc beams with arc angle rang-
ing between 300-310° to 135-155° (Figure 3) were used with a single 
isocenter in such a way that no direct beam entered through the contra-
lateral lung or breast. The maximum MLC leaf travel distance (distance 
between the most extended leaf and the most retracted leaf on the same 
side) for a Varian linear accelerator (Palo Alto, California, U.S.) is 15 
cm. If the field width is more than 15 cm then the plan optimization 
was compromised due to MLC reach. Therefore, for better optimiza-
tion the X-Jaw was opened asymmetrically with a collimator angle 90° 
to cover the chest wall/ breast PTV and the SC nodes in cranial-caudal 

direction for two arc fields. The Y-jaw was opened according to PTV 
width and the remaining arc field was placed with symmetric X-Jaw and 
a collimator angle between 5-10° (Figure 3). The plan was optimized 
with progressive resolution optimizer (PRO). The tissue in-homogeneity 
correction was considered during optimization and anisotropic analyti-
cal algorithm (AAA, version 10.0.28) was used for dose calculation.

The Composite plans were a combination VMAT (8-10 fractions) and 
TFIF (remaining fractions) to ensure minimal doses to OARs without 
compromising the coverage of the PTV in such a way that 95% of the 
prescribed dose covered at least 95% of the PTV. Also, not more than 
15% of the volume of PTV exceeded 105% of the prescribed dose.

Dosimetric evaluation
Dose Volume Histograms (DVH) were used to evaluate the PTV and 
the OARs. A combined PTV of breast/ chest wall and SCF nodes was 
used for the evaluation purposes. The following parameters were used to 
evaluate the plan quality: dose to 95% volume of PTV (D95%), dose to 
5% volume of PTV (D5%), volume of PTV covered by 95% of prescribed 
dose (V95%), volume of PTV (VPTV), irradiated volume of the body cov-
ered with 95% of prescribed dose (TIV95%), volume of PTV covered with 
more than 105% of the prescribed dose (V105%), irradiated volume of the 
body outside the PTV covered with 100% of the prescribed (hot spot) 
in cm3, and integral dose in Gy-cm3. Additionally, Homogeneity Index 
(HI), Conformity Index (CI) and Integral Dose (ID) were also estimated. 
The HI was calculated by the following formula (30).

	             D5% – D95%

HI =   (1)
		  DPress

Where Dpres is the prescribed dose. The lower HI value meant better 
homogeneity. The CI was calculated with by following formula (31).

	 V95%	  V95%
CI =	   ×	 		  (2)
	 VPTV	 TIV95%

The ideal value of CI is 1. The ID was estimated to indicate the dose 
deposited in healthy tissues of body outside the PTV and given by fol-
lowing formula (32).

ID = Total Body Volume × Dmean PTV out	 (3)

Figure 2. a-c. TFIF planning fields (a) Axial slice with medial and lateral tangential fields (b) Axial slice with anterior and posterior SCF fields 
(c) Beam's eye view

a cb

Figure 3. a-c. VMAT planning Fields (a) Axial slice with three partial arc 
fields (b) Beam's eye view

a

c

b
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Where Dmean PTV out is mean dose deposition in healthy tissues of 
body outside PTV.

Also, the dosimetric data such as percentage volume covered with 5 
Gy (V5Gy), 10 Gy (V10Gy), 20 Gy(V20Gy), mean dose (Dmean) 
for lung and heart were estimated, and Dmean for LAD and opposite 
breast were estimated.

Statistical analysis
All computational statistics were performed with statistical analy-
sis  in  social science software (SPSS) Statistics package (IBM SPSS 
Corp.; Armonk, New York, USA), version 24. The Wilcoxon signed 
rank test was used to analyze the difference in dosimetric parameters 
and p value <0.05 was considered statistically significant.

Results

The data set was divided into two groups for analyses: Group 1 com-
prised of patients who had undergone BCS and group 2 comprised of 
patients who had undergone MRM. The average PTV volumes, chest 
wall separation (CWS), central lung distance (CLD) and maximum 
heart distance (MHD) for both the groups are summarized in Table 1. 
The CLD was defined as the perpendicular distance from the posterior 
tangential field edge to the posterior part of the anterior chest wall, 
and the MHD was measured on the CT slice with the thickest section 
of heart contained within the field defined as the distance between the 
anterior cardiac contour crossing over the posterior edge of the tan-
gential fields. The CWS was defined as the distance between the most 
posterior field edges of the non- divergent tangential beams measured 
at the centre of the cranio-caudal axis (33).

The plan selection criteria were: D95% of the PTV should be at least 
95% of the prescription dose (42.5 Gy), and maximum point dose 
within the PTV should be kept below 110% (V110%~0) of the prescrip-
tion dose. These criteria were not met with TFIF plans.

Target coverage
The composite planning technique generated the best results in terms 
of PTV coverage and dose homogeneity in both the groups. The D95%, 
V95%, V105%, mean CI, HI and ID values are shown in tables Table 2 
and 3 for the BCS and MRM groups, respectively. Figure 4 shows the 
dose distribution for all the techniques.

OAR sparing
The comparison of the average dosimetric parameters of the OAR is 
listed in Table 4 and Table 5 for BCS and MRM groups, respectively.

Planning time and monitor units
The planning time for VMAT was about 3 to 4 hours and higher than 
TFIF about 1 hour because of beam modeling and inverse planning. The 
mean values of MU for total treatment (16 fractions) in BCS group were 

Table 2. The comparable target Dosimetric parameters for three techniques for BCS group (n=15, 
arithmetic mean and standard deviation)

						      Estimated p values

		  Composite Plan	 VMAT	 TFIF	 TFIF vs 	 TFIF vs	 Composite vs 
Parameters	 Mean±SD	 Mean±SD	 Mean±SD	 VMAT	 Composite	 VMAT

Hotspot (cc)	 37.36±24.41	 33.43±19.78	 242.45±117.64	 0a	 0b	 0.11

D95% (Gy)	 40.41±1.1	 40.43±0.57	 38.6±1.19	 0a	 0b	 0.21

V95% (%)	 94.99±1.7	 95.01±1.78	 92.85±3.95	 0.02a	 0b	 0.45

V105% (%)	 5.56±5.05	 11.82±6.39	 11.8±9.6	 0.89	 0b	 0b

D5% (Gy)	 43.59±0.41	 44.97±0.43	 45.16±0.73	 0.31	 0b	 0b

Dmean (Gy)	 42.95±0.32	 43.24±0.36	 42.58±0.45	 0a	 0b	 0.12

Conformity Index	 0.87±0.02	 0.88±0.02	 0.68±0.05	 0a	 0b	 0.18

Homogeneity Index	 0.074±0.03	 0.11±0.01	 0.15±0.04	 0.01a	 0b	 0.015b

Integral Dose (Gy.cc)	 100902.45±	 118711.9±	 82882.62±	 0c	 0.01c	 0 
		  30757.51	 32284.66	 32648.73	

Hotspot: The volume outside of PTV covered by more than prescribed dose (cc); D95%: Dose received by 95% of the volume (Gy); V95%: volume covered by 
at least 95% of the prescribed dose (%); V105%: Volume covered by more than 105% of the prescribed dose (%); D5%: Dose received by 5% of the volume 
(Gy); p valuea <0.05 for VMAT plan; p valueb <0.05 for Composite plan; p valuec <0.05 for TFIF plan

Table 1. PTV, lung and heart characteristic for BCS 
and MRM patients (n=15, arithmetic mean and 
standard deviation) 

Parameters		  Mean±SD

Volume of PTV (cc)	 BCS	 1511.03±450.32

		  MRM	 1037.13±243.58

CWS of BCS (cm)	 BCS	 25.2±2.9

		  MRM	 25.01±2.2

CLD (cm)	 BCS	 2.9±0.43

		  MRM	 3.16±0.5

MHD (cm)	 BCS	 2.91±0.85

		  MRM	 2.73±0.45

cc: centimeter cube; CWS: Chest Wall Separation; CLD: Central Lung Distance; 
MHL: Maximum heart Length.
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7720, 13519, 11344 and in MRM group were 10582, 15122 and 13420 
for TFIF, VMAT and composite planning techniques respectively. 

Discussion and Conclusion

Many studies have shown that in BCS or in MRM cases the VMAT 
planning technique gave better target coverage and lower doses 
to OARs as compared to 3-dimensional conformal radiotherapy 
(3DCRT) or conventional IMRT (, ). Viren et al. () showed that there 
was no significant difference in OAR doses between 3CDRT and tan-
gent IMRT (t-IMRT), although in t-IMRT, the MU’s were higher. In 
this study, the authors compared these planning techniques to VMAT. 
They concluded that using FIF technique, the planning and treatment 
time could be reduced.

Al-Rahbi et al. (37) reported that the forward plan IMRT technique 
(FP-IMRT) was a simple and efficient planning technique in breast 
cancer treatment. In their study, 20 left side breast cancer patients were 

included. The homogeneity and conformity indices were similar for 
inverse IMRT (IP-IMRT), FP-IMRT and 3D-CRT techniques. The 
V5Gy for heart in IP-IMRT technique was 72.9%, whereas in our 
composite technique, it was 38.35% and 35.1% for BCS and MRM 
group respectively. Zhang et al. (38) reported that the VMAT tech-
nique was better than the IMRT to achieve target coverage and normal 
organ sparing. In their study, the V5Gy for ipsilateral lung and heart 
were 61%, 77% for IMRT and 66%, 78% for VMAT respectively. The 
contra- lateral lung and breast mean doses were lower in VMAT (4.49 
Gy and 1.7 Gy) than IMRT (4.67 Gy and 2.3 Gy). In our composite 
technique V5Gy for ipsilateral lung value was 57.62% and 62.49% for 
BCS and MRM group respectively. The V5Gy for heart was 38.35% 
and 35.1% for BCS and MRM group respectively. The contra-lateral 
lung and opposite breast mean dose were also lower in our composite 
technique than the above quoted study.

A similar study was done by Shaffer et al. (39) In this study VMAT 
technique improved the plan quality and achieved better normal organ 

Table 3. The comparable target Dosimetric parameters for three techniques for MRM group (n=15, 
arithmetic mean and standard deviation)

						      Estimated p values

		  Composite Plan	 VMAT	 TFIF	 TFIF vs 	 TFIF vs	 Composite vs 
Parameters	 Mean±SD	 Mean±SD	 Mean±SD	 VMAT	 Composite	 VMAT

Hotspot (cc)	 51.13±19.18	 46.41±20.83	 311.99±131.19	 0.00a	 0.00b	 0.16

D95% (Gy)	 40.33±0.64	 40.18±0.58	 38.5±1.16	 0.00a	 0.01b	 0.33

V95% (%)	 95.37±1.73	 94.57±1.94	 92.99±2.29	 0.02a	 0.00b	 0.13

V105% (%)	 10.75±4.22	 14.37±4.41	 20.26±8.9	 0.89	 0.00b	 0.02b

D5% (Gy)	 43.99±0.23	 45.01±0.56	 45.65±0.9	 0.31	 0.00b	 0.034b

Dmean (Gy)	 43.23±0.2	 43.37±0.2	 43.09±0.44	 0.00a	 0.15	 0.01b

Conformity Index	 0.82±0.06	 0.78±0.2	 0.58±0.07	 0.00a	 0.00b	 0.09

Homogeneity Index	 0.086±0.02	 0.11±0.02	 0.17±0.03	 0.01a	 0.00b	 0.035b

Integral Dose (Gy.cc)	 111666.4±	 125945.68±	 83526.36± 
		  23440.47	 23180.06	 17842.6	 0.00c	 0.00c	 0.01b

Hotspot: The volume outside of PTV covered by more than prescribed dose (cc); D95%: Dose received by 95% of the volume (Gy); V95%: volume covered by 
at least 95% of the prescribed dose (%); V105%: Volume covered by more than 105% of the prescribed dose (%); D5%: Dose received by 5% of the volume 
(Gy); p valuea <0.05 for VMAT plan; p valueb <0.05 for Composite plan; p valuec <0.05 for TFIF plan

Figure 4. a-c. Dose Distribution axial view red line indicates for 105%, cyan for 95% and green for 20% of the prescribed dose for (a) TFIF (b) 
VMAT (c) Composite Plan

a b c
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sparing than the conventional IMRT (c-IMRT) and 3D-CRT tech-
niques. Also, the V5Gy of heart and lung were 83% and 70.1% for 
VMAT and 100% and 91.9% for c-IMRT, respectively. Berrington 
de Gonzalez et al. (40) published a study on dose to the contra-lateral 
breast and risk of second primary breast cancer and showed that the 
risk was dose dependent and inversely related to age. Women under 
40 years of age had an elevated risk of second breast cancer. Based on 
this study, younger patients should benefit from a technique in which 
lesser dose to contra-lateral breast is achieved. Yorke et al. (41) showed 
the effect of low doses (less than 20Gy) on the development of RP. 
A complication rate of 20% was expected if more than 50% of the 
lung volume received 10Gy thus highlighting the need to minimize 
the dose to heart and lung.

Our results show that the HI and CI indices for TFIF were poorer 
than the other two techniques and also did not achieve the acceptable 
criteria. Further, high dose volumes such as V20Gy for lungs and heart 
were also higher for TFIF. The low dose exposure with VMAT was 
significantly higher that could translate into increased probability of 
radiation-induced carcinomas (42).

The V105% is significantly correlated with higher probability of devel-
oping skin toxicity (43). The V105% of the whole breast PTV should be 
less than 10% to keep grade 3 dermatitis rates below 2%. In our study 
the volume V105% was lowest at 5.56% in composite planning tech-

nique and significantly lower than both VMAT (11.82%, p=0.001) 
and TFIF (11.8%, p=0.0006) for BCS and for MRM groups, it was 
10.75% in composite plan and statistically lower than VMAT as 
14.37% (p=0.003) and TFIF as 20.26% (p=0.023).

In our study, the composite plan showed significantly better results 
for low dose volume irradiation as compared to VMAT plans for both 
the groups of patients. The ipsilateral lung dose V5Gyin the compos-
ite plan was reduced by 15.99% and8.42%of VMAT for BCS and 
MRM groups, respectively without compromising the homogeneity 
and conformity indices. The ipsilateral lung V10Gy of was also reduced 
by 13.69% and 3.03% of VMAT for BCS and MRM group, respec-
tively. The contra-lateral lung V5Gy and V10Gy values in the composite 
plan were significantly reduced by 61.29% and 92.4% of VMAT for 
BCS and 50.14% and 38.02%for MRM groups. The mean dose of 
contra-lateral lung was also reduced by 37.33% and 33.53% of VMAT 
value in the composite plan for BCS and MRM groups, respectively. 

Similarly, the V5Gy of heart was significantly reduced in the composite 
plan by 47.97% and 21.22%of the VMAT values for BCS and MRM 
groups, respectively. The V10Gy of heart was also reduced by 26.07% 
and 45.67% of VMAT values for BCS and MRM groups in the com-
posite planning technique. The mean dose to heart in the composite 
plan was reduced by20.95% and 18.52% of VMAT value for the BCS 
and MRM groups, respectively. The contra-lateral breast mean doses 

Table 4. The comparable OAR’s Dosimetric parameters for three techniques for BCS group (n=15, 
arithmetic mean and standard deviation)

						      Estimated p values

		  Composite Plan	 VMAT	 TFIF	 TFIF vs 	 TFIF vs	 Composite vs 
Parameters	 Mean±SD	 Mean±SD	 Mean±SD	 VMAT	 Composite	 VMAT

Heart V5Gy (%)	 38.35±10.63	 73.71±89.99	 21.44±6.12	 0c	 0c	 0b

Heart V10Gy (%)	 18.43±5.88	 24.93±6.59	 14.53±4.67	 0c	 0c	 0b

Heart V20Gy (%)	 8.17±3.23	 8.02±2.47	 11.63±4.65	 0a	 0.01b	 0.25

Heart Dmean (Gy)	 6.3±1.42	 7.97±1.25	 6.03±1.35	 0.23	 0c	 0b

LAD Dmean (Gy)	 11.22±6.53	 13.37±4.86	 20.31±9.41	 0.02a	 0.01b	 0.23

Ipsilateral Lung V5Gy (%)	 57.62±10.98	 68.59±10.73	 43.3±11.69	 0c	 0.23	 0b

Ipsilateral Lung V10Gy (%)	 37.88±9.82	 43.89±8.17	 32.19±10.03	 0c	 0c	 0b

Ipsilateral Lung V20Gy (%)	 25.23±7.6	 23.65±5.68	 26.42±9.03	 0.05a	 0.04b	 0.07

Ipsilateral Lung Dmean (Gy)	 10.3±2.28	 12.85±2.34	 13.28±2.31	 0.12 	 0.16	 0.07

Contralateral Lung V5Gy (%)	 6.03±6.66	 15.58±10.38	 0.01±0.04	 0c	 0c	 0b

Contralateral Lung V10Gy (%)	 0.18±0.38	 2.37±2.85	 0±0	 0c	 0.07	 0b

Contralateral Lung Dmean (Gy)	 1.93±0.71	 3.08±0.85	 0.38±0.21	 0c	 0c	 0b

Total Lung V5Gy (%)	 28.71±8.42	 39.64±9.22	 19.67±5.46	 0c	 0c	 0b

Total Lung V10Gy (%)	 17.35±4.69	 21.28±4.79	 14.59±4.58	 0c	 0c	 0b

Total Lung V20Gy (%)	 10.84±5.5	 10.75±2.68	 11.99±4.15	 0.06 	 0.21	 0.26

Total Lung Dmean (Gy)	 6.8±1.55	 7.67±1.33	 5.75±1.67	 0c	 0c	 0b

Opposite Breast Dmean (Gy)	 2.55±2.92	 2.83±0.49	 0.38±0.42	 0c	 0c	 0.01b

D2%: Dose received by 2% of the volume (Gy);V5Gy: Volume received at least 5Gy (%); V10Gy: Volume received at least 10Gy (%); V20Gy: Volume received at 
least 20Gy (%); V25Gy: Volume received at least 25Gy (%); Dmean: Mean Dose (Gy); Dmax: Dose received by 0.03cc of the volume (Gy); p valuea <0.05 for VMAT 
plan; p valueb <0.05 for Composite plan; p valuec <0.05 for TFIF plan
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were also significantly reduced by 9.89% and 32.90% of the VMAT 
values in the composite plans for BCS and MRM group, respectively.

Although in this study, the mean heart, LAD and ipsilateral lung dose 
were higher because the most of the selected patients were with locally 
advanced disease and RTOG guideline was followed for contouring be-
ing liberal than other guidelines like ESTRO, it leads to more MHD, 
CLD resulting high lung and heart dose. In that scenario we tried to 
reduce OAR’s dose using composite planning technique. There is a 
scope to treat such patients with deep inspiration breath hold (DIBH) 
technique, which has advantage to reduce mean heart dose (44) and 
lung dose (45). But additional cost and challenges to patient as well as 
staff are also associated with this technique. In our department we have 
recently started DIBH technique, but the data size is small to analyze.

In the present study, the dosimetric endpoints were compared for three 
planning techniques in the setting of intact breast and post MRM ir-
radiations. During this study, it was felt that the TFIF technique is easy 
in planning, required lesser planning time than VMAT and lesser moni-
tor unit to delivered desired dose, but at the same time homogeneity 
and conformity are poorer than other techniques. The composite plan 
consisting of a combination of VMAT and TFIF plans resulted in lower 
doses to the OARs as compared to the VMAT plan, and also in better 
dose uniformity in the target as compared to the TFIF plan. Thus the 
composite plan is superior to both the VMAT and TFIF plans alone.
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Original Article

Introduction

Granulomatous mastitis (GM) is an uncommon benign breast disease. Two defined forms of GM have been identified. 1)Idiopathic granu-
lomatous lobular mastitis (IGLM). 2)GM with specific aetiology. Many aetiologies such as tuberculosis, foreign body reactions, sarcoidosis, 
mycotic and parasitic infection and autoimmunity have been suggested (1, 2). Some of the forms clinically simulate carcinoma. Extra-pulmo-
nary tuberculosis is on the rise world over. Tuberculous mastitis is relatively a rare disease with reported incidence varying from 3-4.5 % in 
developing countries like India. The radiological features are non-specific. IGLM is a rare chronic inflammatory disease of unknown aetiology. 
It has high rate of recurrence and develop complications such as sinus formation and skin ulceration. To avoid unnecessary surgery definitive 
diagnosis of various forms of GM is warranted (2-4). In developing countries, fine needle aspiration (FNA) is widely accepted as a reliable 
technique for preoperative evaluation of palpable breast lumps (5, 6). The aim of this study is to evaluate the cytomorphological features of 
different forms of granulomatous mastitis and correlate with other clinical findings including histological features. 

Materials and Methods

This is a retrospective study over the period of five years. A total of 33 cases of mastitis were included in the study. Inclusion criteria: 
Benign breast lesions showing epithelioid cells in FNA smears. Exclusion criteria: Known cases of tuberculous mastitis on treatment. The 
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ABSTRACT

Objective: Granulomatous mastitis is an uncommon benign breast disease. Varied aetiologies such as tuberculosis, foreign body reactions, sarcoidosis, 
fungal and parasitic infections and autoimmunity have been suggested. Pre-operative definitive diagnosis is essential for proper treatment. In developing 
countries like India, fine needle aspiration is still widely used as a reliable technique for preoperative evaluation of palpable breast lumps. The objective of this 
study is to study the cytomorphological features of different forms of granulomatous mastitis and correlate with other clinical findings including histological 
features. 

Materials and Methods: A total of 33 cases of granulomatous mastitis were reviewed. The patients underwent fine needle aspiration. Cytomorphologi-
cal features were studied in detail and correlated with histopathological features and other clinical findings. 

Results: All the 33 patients showed varied cytomorphological features which included epithelioid cells/granuloma with lymphocytes/plasma cells/ poly-
morphs with or without necrosis/caseous necrosis and with or without giant cells. Ziehl Nelson stain showed acid fast bacilli in 13 smears. Out of 17 cases, 
the eight cases showed positive acid fast bacilli culture. Fungal stain such as Grocott- Gommeri Methane amine did not show fungi. Based on cytomorpho-
logical features in aspiration smears, they were grouped into  4 Groups. A total of 27 breast lesions were diagnosed as tuberculous mastitis, the four lesions 
were diagnosed as idiopathic granulomatous lobular mastitis and two lesions were diagnosed as foreign body granulomatous mastitis. Grocott- Gommeri 
Methane amine did not showed fungi. Based on cytomorphological features in aspiration smears, they were grouped into  4 Groups. A total of 27 breast 
lesions were diagnosed as tuberculous mastitis, the four lesions were diagnosed as idiopathic granulomatous lobular mastitis and two lesions were diagnosed 
as foreign body granulomatous mastitis. 

Conclusion: Epithelioid granulomas with caseous necrosis with or without acid fast bacilli in cytology smears are diagnostic of tuberculosis. Cytology 
smears showing epithelioid granulomas with predominant polymorphs without necrosis and acid fast bacilli, a diagnosis of idiopathic granulomatous lobular 
mastitis must be considered. Histopathological examination is essential for definitive diagnosis in these cases.
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study included 33 cases of GM diagnosed on FNA. Medical records 
of these cases were retrieved and all the clinical details were noted. Cy-
tomorphological, histological features and other clinical findings were 
reviewed and analysed. All the patients underwent FNA after prior 
written consent. Aspiration was done with aseptic precautions using 
22-gauge needle connected to a 10ml syringe with FNA gun. Smears 
were stained using Leishman and Haematoxylin and Eosin (H and E) 
stains. Remaining smears were stained with Ziehl and Nelson (Z.N.) 
and Grocott-Gomorimethanamine (GMS) stains for the presence of 
acid fast bacilli (AFB) and fungi, respectively. Cases in which aspirate 
was available or pus, was sent for AFB culture. 

FNA smears and histopathology slides were studied independently by 
two pathologists. FNA smears were looked for epithelioid cells/granu-
lomas, lymphocytes, polymorphonuclear leukocytes, plasma cells, eo-
sinophils, giant cells, necrosis/caseous necrosis, AFB, fungal hyphae, 
and other cytological findings. Detailed clinical presentation includ-
ing age, sex, marital status, number of pregnancies and last pregnancy, 
history of lactation, use of contraceptives, nicotine abuse, presence of 
systemic disease, cough, fever, weight loss and any family history of 
tuberculosis were noted. Ultrasonography and mammography finding 
were noted in all cases.

Cases in which surgical/biopsy specimens were received for histo-
pathological examination, were formalin fixed and paraffin processed. 
3-4 microns thick sections were stained with routine H and E, Z N 
and GMS stains. FNA features were correlated with clinical findings, 
radiological findings and histopathological findings. Culture for AFB 
was done in 17 cases by using Lowenstein Jenson (LJ) media. Subse-
quently findings of additional investigations such as tuberculin test, X 
ray and computed tomography (CT) of the chest were available in all 
patients. Statistical data was analysed and tabulated.

Results

In the series of 33 cases of GM, 32 were females and one was male. The 
patients age ranged from 19 to 75 years with mean age of 44 years. Maxi-
mum patients (n=12) were in the age group of 31-40 years. Table 1 show 
detailed age and sex distribution of 33 patients. Right breast (n=23) was 
commonly involved than left breast (n=10).

The diagnosis of GM was made by presence of epithelioid granulo-
mas or scattered epithelioid cells along with other inflammatory cells 
with or without giant cells in FNA smears. Based on clinical findings 
and morphology of granuloma with other inflammatory cells, giant 
cells and presence or absence of AFB in FNA smears, AFB culture 
examination and histomorphological features, aetiology of GM was 
specified. Out of 33 cases of, maximum (n=27) cases were diagnosed 
as tuberculous mastitis (TM), followed by IGLM (n=4) and foreign 
body granulomatous mastitis (n=2). Right breast was involved in 23 
cases and left breast was involved in 10 cases. Out of 27 patients of TB 
mastitis, maximum (n=21) patients presented with nodular pattern of 
growth. Table 2 show detailed age sex group and clinical findings in 
various forms of granulomatous mastitis. 

Ultrasonography and mammography were done in all cases. Commonest 
ultrasonography finding (n=25) was heterogeneous hypoechoic lesion. 
Mammography showed focal asymmetric density in 29 cases. All the pa-
tients were seronegative for human immunodeficiency virus (HIV). 

Cytomorphological features were studied in detail and they were cat-
egorised into four groups (Table 3). 

Group 1 (n=2) showed epithelioid cells/granuloma mixed with lym-

phocytes and plasma cells without necrosis with or without giant cells 

(Figure 1a and b).

Group 2 (n=22) showed epithelioid cells/granuloma with necrosis/ca-

seous mixed with lymphocytes and plasma cells with or without giant 

cells (Figure 1c and b). 147

Chandanwale et al. Cytomorphology of Granulomatous Mastitis

Table 1. Age and sex distribution of granulomatous 
mastitis 

Age (Years)	 Male	 Female	 Total

0-20	 0	 3	 3

21-30	 0	 7	 7

31-40	 1	 11	 12

41-50	 0	 4	 4

51-60	 0	 3	 3

61-70	 0	 2	 2

70 above	 0	 2	 2

Total	 1	 32	 33

Table 2. Age, sex and clinical features in different 
types of granulomatous mastitis 

		   	 Foreign body 
		  TB Mastitis	 Granulomatous 	 IGLM 
Age group	 (n=27)	 Mastitis (n=2)	 (n=4)

0-20		  3	 0	 0

21-30		  3	 0	 4

31-40		  12	 0	 0

41-50		  2	 2	 0

51-60		  3	 0	 0

61-70		  2	 0	 0

>70 		  2	 0	 0

Total		  27	 2	 4

Sex	 M	 1	 0	 0

	 F	 26	 2	 4

Clinical Findings			 

Nodular Pattern	 20	 0	 2

Sclerosing Pattern	 3	 2	 2

Disseminated Pattern	 4	 0	 0

Mastalgia	 3	 2	 2

Axillary lymphadenopathy	 3	 0	 0

H/o lactation since last 	 1	 1	 3 
6 months	

Family history of tuberculosis	 2	 0	 0

IGML: Idiopathic granulomatous lobular mastitis



Group 3 (n=6) showed supurative necrosis with epithelioid cells/gran-

uloma (Figure 2a and b).

Group 4 (n=3) showed epithelioid cells/ granuloma mixed with poly-

morphonuclear leukocytes without necrosis and with or without giant 

cells (Figure 2 c and d).

In addition, three cases showed few scattered large atypical epithelial 
cells (Figure 3a). 

ZN stain was done in all FNA smears and AFB were seen in 13 smears. 
Out of 17 cases in which AFB culture was done, 8 cases showed posi-
tive AFB culture. Fungal stain was done in 7 cases and none of the 
cases showed fungi.148
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Table 3. Pattern of granulomatous inflammation on FNA smears of 33 granulomatous patients

Pattern	 Cytomorphology 	 N (number)	 %

Group 1	 Epithelioid granulomas mixed with lymphocytes, plasma cells without necrosis with or 	 2	 6.06 
	 without giant cells	

Group 2	 Epithelioid granulomas mixed with lymphocytes, plasma cells with necrosis/ caseous 	 22	 66.66 
	 with or without giant cells	

Group 3	 Suppurative necrosis with epithelioid granulomas / epithelioid cells	 6	 18.18

Group 4	 Epithelioid granulomas mixed with predominantly neutrophils, lymphocytes with or 	 3	 9.09 
	 without giant cells	

Figure 1. a-d. (a) Smear show epithelioid granuloma, and ductal epithelial cells. (a) (Haematoxylin and Eosin x100). (b): Smear show epithelioid 
granuloma (Leishman stain x400). (c): Smear show epithelioid granuloma with areas of necrosis (Leishman stain x100). (d): Smear show caseous 
necrosis (Leishman stain x100)

a

c

b

d



The definitive diagnosis of tuberculous mastitis was based on FNA 
features of epithelioid cells/granuloma with caseous necrosis with or 
without AFB or AFB culture positivity. The cases in which necrosis 
or AFB were not seen in FNA smears, the diagnosis Tb mastitis was 
established by AFB culture or histopathological examination. 

Out of 27 cases of Tb mastitis, histopathological examination was 
done in six cases. out of 6 cases, two cases in which FNA smears 
showed Group1 pattern, biopsy showed epithelioid granulomas mixed 
with lymphocytes, occasional Langhans giant cell and caseous necrosis. 
ZN stain in both cases showed AFB and diagnosis of Tb mastitis was 
established. The four cases out of which FNA smears in three cases 
of Group 4 pattern and one case of Group 3 pattern did not show 
AFB or fungi on special stains. Biopsy in these cases were received 
for histopathological examination showed inflammatory infiltrate of 
polymorphs, lymphocytes and epithelioid granulomas and giant cells 
confined predominantly to lobules. Stroma showed focal scanty lym-
pho-plasmocytic inflammatory infiltrate. There was no caseous necro-
sis (Figure 3b). Special stains did not reveal AFB and fungi. In all these 
four cases, diagnosis of IGLM was made. None of the patients showed 
evidence of pulmonary tuberculosis on X ray and CT of the chest. 

Diagnosis of foreign body granulomatous mastitis based on strong 
clinical history, FNA features of granulomas, giant cells without AFB 
in smears and negative AFB culture. The diagnosis was confirmed by 
histopathological examination. 

Discussion and Conclusion

In 1972, Kessler and Wolloch emphasized in their study that granulo-
matous mastitis is a rare condition and its aetiology is not known (7). 
Subsequently, Jayram G from India reported cases of granulomatous 
mastitis of tubercular aetiology (8). Other aetiologies such as foreign 
body reactions, sarcoidosis, fungal and parasitic infections and auto-
immunity have been suggested (1, 2). Though granulomatous mastitis 
can occur at any age, it is more common in women of child bearing 
age and commonly occur in 3rd and 4th decade (9, 10). Males are rarely 
affected and it has been occasionally reported in elderly patients (2). In 
contrast in our study, GM (n=19) more commonly occurred in 2nd 3rd 

decade (Table 1). 

Breast is a uncommon site for tuberculosis even in countries like India, 
where tuberculosis is rampant. It affects commonly women in the re-
productive age group of 21 to 40 years (11-13). In our study, a substan- 149
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Figure 2. a-d. (a) Smear show epithelioid granuloma, giant cell and suppurative background (Leishman stain x100). (b): Smears show many 
epithelioid granulomas, giant cells and polymorphs (Leishman stain x400). (c): Smears show many epithelioid granulomas, giant cells, 
polymorphs and few lymphocytes (Leishman stain x400). (d): Smears show many epithelioid granulomas mixed with polymorphs (Leishman 
stain x400)

a

c

b

d



tial number of cases (n=12) were evenly distributed in the remaining 
age groups (Table 3). Khanna et al. (14) observed TB mastitis in 15 
- 58 years of age group while in our study oldest patient was of 70 years 
old. Though it is extremely rare in males, it is known to occur (14). 

Three different clinical types such as nodular, sclerosing and dissemi-
nated have been identified in breast tuberculosis. The commonest is 
nodular variant (11). Similar observations were made in our study (Ta-
ble 2). Ultrasonography and mammography lack specificity (11, 13). 
Though lactation makes the breast vulnerable to tuberculosis, only one 
patient in our study gave history of lactation. Similarly, other constitu-
tional symptoms like fever, weight loss and night sweats did not aid in 
the definitive diagnosis of TB mastitis.

Though breast tuberculosis can be primary, it is believed that infec-
tion usually occur secondary to tubercular focus elsewhere in the body 
which may not be clinically or radiologically apparent . Similar obser-
vations were made in our study and other studies (22).

Out of 27 cases of TB mastitis, Group 2 cytomorphological features 
(Table 3) coupled with or without acid fast bacilli in FNA smears or 
AFB culture positivity established a definitive diagnosis of TB mastitis 
in 22 cases. In remaining five cases of GM, the diagnosis of Tb mastitis 
was aided by either AFB in FNA smears or culture or by histopathol-
ogy. Detection of caseous necrosis in FNA smears depend on experi-
ence of the pathologist and is diagnostic of tuberculosis in developing 
countries like India. It is typically seen as acellular granular material 
with loss of cellular details (22). Out of 22 cases (Group 2 pattern) in 
which necrosis was seen, 10 cases showed caseous necrosis in our study. 

Overall culture positivity was only 23% in our study. Possible reason 
can be inadequate material for culture.

IGLM is a rare chronic inflammatory disease of unknown aetiology 
(19). Autoimmune pathogenesis is proposed and accepted in many 
studies. It commonly occurs in patients with history of recent preg-
nancy and lactation (20). With increasing use of FNA as an initial 
investigative modality for breast lesions there is a need for an increased 
awareness of this disease entity. Cytomorphological features have been 
discussed in few foreign studies (16-18, 21). Ultrasonography and 
mammography lack specificity (3, 16-18). Usefulness and reliability of 
FNA is still debated. There is no commonly accepted treatment of 
IGLM.

In our study, all the patients were in between 21 to 30 years with the 
mean age of 25 years while other studies observed higher mean age 
ranging from 33 to 35 years (14, 17, 21). Three patients gave history 
of lactation within six months (Table 2).

Out of four cases of IGLM, three FNA smears showed Group 4 pat-
tern and one case showed Group 3 pattern (Table 3). Gangopadhyay 
et al. (19) observed epithelioid granuloma, variable number of epithe-
lioid histiocytes on the background and predominant polymorpho-
nuclear inflammatory infiltrate. The Tse GMK (17) observed back-
ground epithelioid histiocytes as a dominant cytological feature in 
smears followed by epithelioid granulomas. Neutrophil was the domi-
nant inflammatory infiltrate. Lymphocytes, plasma cells and giant cells 
were in variable numbers. The Seo Na HR (21) studied 24 patients of 
IGLM and only 25% patients were diagnosed on FNA, while remain-
ing patients showed non-specific inflammatory findings or insufficient 
material in FNA smears. In our series, epithelioid granuloma, poly-
morphonuclear infiltrate were dominant features in cytology smears 
(n=3). Variable number of lymphocytes, plasma cells and giant cells 
were seen. The remaining one case showed Group 3 pattern and she 
was a 25-year-old female and she complained of non-healing surgi-
cal wound and increase in size of the lesion. Possible reason for sup-
purative necrosis in FNA smears (Group 3) can be due to secondary 
bacterial infection. In all these cases, we were not able to demonstrate 
AFB or fungi in FNA smears and there was no clinical or radiological 
evidence of tuberculosis. Histological examination in all these cases 
showed inflammatory infiltrate confined to lobules. It mostly com-
prised of lymphocytes, plasma cells and occasional collection of epi-
thelioid cells. There was no necrosis. AFB and fungal stains on tissues 
did not revealed AFB and fungi. Final diagnosis of IGLM was made 
in all four cases.

Remaining 2 cases in which FNA smears showed Group 2 pattern, 
both cases showed fatty necrosis on histological examination which 
evoked granulomatous reaction. ZN stain did not reveal AFB or fungi 
and the patient gave history of minor surgical intervention at the site 
three months back. To conclude, GM is a rare uncommon benign 
breast disease. There is a need to identify specific aetiology preopera-
tively for appropriate therapy. Tuberculosis is the most common cause 
of GM in developing countries like India. IGLM occur in younger age 
group as compared to tuberculous mastitis. Epithelioid granulomas 
with caseous necrosis with or without AFB in FNA smears and cul-150
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Figure 3. a, b. (a) Smears show lymphocytes on background and few atypical cells (Leishman stain x400). (b) Breast tissue show inflammatory 
cells and occasional epithelioid granuloma (Arrow) confined to breast lobules (Haematoxylin and Eosin x100)

a b



ture is diagnostic of Tb. Smears in which AFB or caseous necrosis is 
not detected histopathology provide definitive diagnosis, FNA smears 
showing epithelioid cells/ granulomas with predominant polymorphs 
without necrosis or AFB, a diagnosis of IGLM must be considered. 
Histopathological examination is essential for definitive diagnosis. 
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Case Report

Introduction

CHEK2 is a tumor suppressor gene that encodes a serine/threonine kinase involved in DNA repair, cell cycle arrest or apoptosis as a 
result of DNA damage. CHEK2 germline mutations have been implicated in numerous types of cancers. In women with the CHEK2 
mutation and no family history of breast cancer, the risk of developing breast cancer has been estimated to be as high as 20%, but that 
risk can be as high as 44% in women with a family history of breast cancer (1). However, bilateral prophylactic mastectomy is generally 
not recommended for asymptomatic women with the CHEK 2 mutation, as it is considered a low to moderate penetrance mutation. We 
now report a case of a woman with CHEK2 mutation and a strong family history of breast cancer who specifically requested bilateral 
prophylactic mastectomy and was found to have an incidental finding of bilateral mammary Paget’s disease on histology. Mammary Paget’s 
disease (MPD) accounts for 1-3% of new cases of breast cancer diagnosed each year in the United States (1). Paget’s disease is commonly 
unilateral; therefore, bilateral MPD is of even more interest. 

Case Presentation

Clinical history
A 53-year-old postmenopausal female with a past medical history of duodenal lymphoma presented with bilateral clear nipple discharge 
and intermittent right nipple bloody discharge of 9 months. 

Radiologic investigation 
The patient had a normal screening mammogram the year prior. Upon presenting with new onset of nipple discharge, she underwent a 
diagnostic mammogram, reported as BIRADS 2 devoid of suspicious masses, adenopathy or of architectural distortion. A few typically 
benign calcifications were noted bilaterally; however, the breast tissue was noted to be heterogeneously dense, which could obscure detec-
tion of small masses. As a result, a bilateral gadolinium contrast-enhanced magnetic resonance imaging (MRI) exam was performed, which 
showed a 4 mm oval circumscribed mass in the right breast at 6:00 axis anterior depth, 1.9 cm from the nipple. 

Histopathologic examination
She underwent an MRI-guided core needle biopsy of the mass using a 9-gauge vacuum-assisted Suros coaxial biopsy device. 9 specimens 
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were obtained and submitted to pathology in formalin. The pathology 
revealed an intraductal papilloma without any evidence of atypia or 
malignancy. 

Genetic examination
The patient indicated that both her mother and sister, had died of 
breast cancer, and her sister was found to harbor the CHEK2 muta-
tion. The patient underwent genetic testing and was found to have 
the same CHEK2 c.1100delC deleterious mutation as reported for 
her sister. 

Management
The patient requested bilateral prophylactic mastectomy, and a bilater-
al skin-sparing mastectomy with immediate autologous reconstruction 
was performed, and the specimen submitted for routine histopatho-
logical examination. 

Histopathologic examination
Bilateral mastectomy specimens were submitted for histopathologic 
examination. There were no grossly identifiable lesions in bilateral 
breasts and both nipple/areola complex were grossly unremarkable 
with no scaling, crusting or erythema. Formalin fixed paraffin embed-
ded sections were stained with hematoxylin & eosin stain for histolog-
ic examination. Scattered large atypical cells with round to oval nuclei, 
vesicular chromatin, prominent nucleoli and abundant pale eosino-
philic cytoplasm were noted in the nipple epidermis, predominantly 
in the basal layers (Figure 1). Some of these atypical cells formed glan-
dular structures with lumen containing focal mucin droplet (Figure 
2). The atypical cells were strongly positive for CK7, estrogen receptor, 
progesterone receptor and negative for HER2/neu by immunohisto-
chemistry (Figure 3). Extensive sampling of the reminder of the breast 
tissue showed no evidence of in-situ or invasive carcinoma. A diagnosis 
of bilateral Paget disease of the nipple was rendered.  

Discussion and Conclusion

To the best of our knowledge, this is the first report of bilateral Paget’s 
disease in a CHEK2 mutation carrier. 

Clinical Paget’s disease which presents as an eczematous or ulcerated 
lesion on the nipple that spreads to the areola is rare; however, Paget’s 
disease diagnosed on histology is more frequent (2). This lesion may 
also be associated with pain, pruritus, bloody discharge or nipple re-
traction. A case series of 3000 mastectomy specimens demonstrate a 
0.7% incidence of clinical Paget disease while histologic evidence of 
Paget disease was observed in 4.9% of mastectomies (3). Given that 
85-88% percent of cases of MPD have an underlying breast cancer-
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Figure 1. Histologic examination of breast biopsies, where scattered 
atypical cells were noted in the basal layers of the nipple epidermis

Figure 2. Histologic examination of the same tissue, where the 
atypical cells were observed to form glandular structures with lumen 
containing focal mucin droplet

Figure 3. CK7 evaluation of the atypical cells by immunohistochemistry

Key Points

•	 CHEK2 germline mutations have been implicated in numerous 
cancers.

•	 Carriers of CHEK2 deleterious mutations are at increased risk of 
breast cancer.

•	 We report the first case of bilateral mammary Paget's disease in a 
patient with CHEK2 c.1100delC deleterious mutation.

•	 Further larger series studies are needed to determine the safety of 
nipple-preservation in CHEK2 mutation carriers.



invasive or in situ process-, the diagnostic workup of MPD with mam-
mogram and skin or core biopsy focuses on both establishing a diagno-
sis based on the presence of malignant intraepithelial adenocarcinoma 
within the epidermis of the nipple and identifying an underlying 
breast cancer (4). According to the epidermotropic theory, neoplastic 
ductal epithelial cells migrate from the duct into the epidermis of the 
nipple; therefore, many cases of MPD have an underlying breast can-
cer lesion (5). 

Whole exome sequencing of MPD has identified frequent recurrent 
mutations within chromatin remodeling genes such as ARID2 and 
KMT2C and recurrent somatic mutations such as CDCC168, CAS-
P8AP2, FSIP2 (6). Transcriptome analyses have revealed dysregulation 
of glandular developmental regulator gene FOXA1; however, CHEK2 
mutation has never been described in association with MPD (7). Our 
patient had CHEK2 c.1100delC mutation. The 1100delC protein-
truncating variant has been associated with a threefold increased risk 
of breast cancer (8). Research has shown that this breast cancer risk 
is correlated with family history and the risk increases with first and 
second-degree relatives with breast cancer. 

Standard therapy for MPD is simple mastectomy or breast-conserving 
therapy. Breast-conservation for MPD entails a central lumpectomy 
with en bloc excision of the nipple-areolar complex, axillary staging 
if an invasive component is identified, followed by adjuvant whole 
breast radiotherapy. The safety of nipple-sparing mastectomy (NSM) 
is CHEK2 has not yet been studied, and thus, our case report serves 
as a caution to breast surgeons that NSM may not been indicated in 
this specific patient population. Further studies (e.g. prospective larger 
series) are needed to determine the safety of NSM in CHEK2 patients. 
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Letter to the Editor

Dear Editor,

In developed countries breast cancer survival is improving. In the UK the rate of survival has doubled in the last 40 years. In the 1970s, 
four in ten women diagnosed with breast cancer survived their disease beyond ten years, now it's around eight in ten (1). 

There were 55,000 new cases of invasive breast cancer diagnosed in the UK between 2014-2016. With around 8,000 new breast carcinoma 
in situ cases identified every year, this equates to 22 new cases being recorded every day (2).  With treatment these women can be advised 
that they have an estimated 78% survival rate of ten or more years (2). Around two-thirds (65%) of women diagnosed with breast cancer 
in England and Wales survive their disease for twenty years or more (1). It is noteworthy that the age range 50-69 years is when the chances 
of breast cancer survival are highest (Figure 1). 

Breast Cancer and Menopause Management
Women with breast cancer depending on their diagnostic stage and prognosis may be advised to undergo treatments which include 
chemotherapy, radiotherapy and adjuvant hormone therapy (Figure 2) (3, 4). Breast cancer treatments per se can induce the menopause, 
which can be accompanied by debilitating vasomotor and emotional symptoms.  Generally, the climacteric, the period of life when fertil-
ity and sexual activity are in decline and which depicts the end of the reproductive phase in women, ranges from age 45 to 55. Natural 
menopause occurs around 51 years of age (5).  Many women will go through an earlier menopause with breast cancer therapy (3) or may 
be at the age of natural menopause and then face additional debilitating symptoms with breast cancer treatment. 

The Breast Cancer and Menopause Service (BCMS)
In this paper we present the treatment and prescribing guid-
ance which has been compiled (Appendix 1), working in close 
liaison and jointly by specialist multi-disciplinary teams, within 
our hospital. The treatment and prescribing guidance provide 
the evidence base and consensus for best practice and care for 
patients seen within the breast cancer and menopause service.  

The BCMS service was established in 2007 after identifying 
the need and following a pilot phase (6, 7). The service accepts 
referrals for women with high risk for breast cancer or those 
with breast cancer who have undergone treatment, who are 
now in their survivorship phase, and suffering with menopaus-
al symptoms.  The joint BCMS service has been established 
using a clinical governance approach (6-14), and operates at a 
general district hospital which is a university accredited health-
care Trust in North West London. Patient views are important 
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Figure 1. Breast cancer (C50): 2009-2013. Five year net survival by 
age, Women, England (2)
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and can assist with successful service development. In line with this, 
research has been undertaken with various breast cancer patient co-
horts including Caucasian (14, 15), Asian (16) and women with breast 
cancer who have been seen within the BCMS service and those who 
have not (Table 1) (14). Figure 3 shows the symptom assessment chart 
that all patients seen within the general menopause and the BCMS 
service complete at each clinic visit. The symptom assessment chart is 
used to help with objective assessment of symptom relief in between 
consultations. 

The approach (6-8) taken to ensure a high standard of patient care 
delivery has involved joint collaborative working between the Trust 
breast and menopause services and included  input from the genetics 
counselling team, the development of an appropriate history taking 

proforma by the BCMS service multi-disciplinary team which is also 
utilised to support teaching and training for junior medical staff, and 
audit and research activity to drive evidence based service development 
(7, 8, 13-15), and as stated above the writing of the BCMS prescribing 
guidelines. These were first drafted in 2009 after an extensive literature 
search, updated subsequently in 2012 and 2015 and with ratification 
by the Trust Drugs and Therapeutics Committee (DTC) at each stage. 

These guidelines have undergone evidence-based review and have been 
updated using collaborative consensus methodology. We present the 
current updated document of the BCMS guidelines in Appendix 1 and 
invite comments and input from the readership to further inform safe, 
holistic and empathetic delivery of care to women with high risk for 
breast cancer or for those with breast cancer in their survivorship phase.

Figure 3. Breast cancer survivorship
Figure 2. Treatments inducing menopause (temporary or permanent) 
and those causing menopausal symptoms

Table 1. Demographic data for focus group participants  - UK Caucasian and Asian women attending 
support group. Breast Cancer Patient Stories Project (15) 

	 Caucasian 	 Asian 
	 BC patient 	 BC patient 
	 group	 group	 Comments

No. of women taking part in focus group	 13	 7	 All 13 of 13 Caucasian, but only 7 of 25 Asian  
			   women attending on the evening took part in the  
			   focus group

Avarage Age (range)	 62.4 years 	 55.4	 Older Asian women who could not speak English  
	 (49-91)	 (49-61)	 decided not to take part.

No. with first BC/No. with BC recurrence	 12/1*	 7/0	 Patient with BC recurrence*, recently diagnosed,  
			   felt her strong faith would help her get through 
			   this phase in life

Partner/Carer attending	 2/1**	 0/1**	 Both carers** were sisters of BC patients

Time since first diagnosis	 6 years	 1.9 years	 The patient with BC recurrence* had had her first 
	 (range 	 (range 1.2-	 BC 5 years before 
	 9 month-	 4.3 years) 
	 14 years)

Menopausal stage at time of BC diagnosis:			   1. BC patients were not sure if they had 
Postmenopausal (last normal menstrual	 7	 7	 menopausal symptoms or whether this was due to 
period 12 months before)			   their BC condition/BC treatment. 
Perimenopausal (still having some 	 3	 0	 2. Asian women complained of erratic and heavy  
menstrual periods)			   bleeds as the most common problem at the time of   
Premenopausal (regular menstrual periods)	 3	 0	 their menopause. 
			   3. Self medicating but safety?

BC: Breast Cancer156
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Introduction 

NICE guidance NG23 (Nov 2015) suggest that women  likely to go through the 
menopause as a result of medical or surgical treatment (including women with 
cancer, women at high risk of hormone sensitive cancer or having gynaecological 
surgery) should be offered  

     support and information about menopause and fertility before their treatment 
     referral to a healthcare professional with expertise in menopause.  

  
Non hormonal prescribed options are generally not as effective for symptomatic 
treatment of menopause as HRT, but there may be individuals who may benefit 
(Drewe 2015; NICE NG23 2015; NICE NG101 2018).  The evidence base or best 
practice for non hormonal options in breast cancer is presented below. 

Menopausal women with or at high risk of breast cancer should be provided with 
information 

     on all available treatment options 
     that the SSRIs Paroxetine and Fluoxetine should not be offered to women 

with breast cancer who are taking Tamoxifen (anti-oestrogen) . 
                       
Treatment of Hot Flushes in Women with Breast Cancer                                     

Prescribing notes:  

1      SSRI:  Selective serotonin reuptake inhibitors / Anti- Depressants  
1. Best evidence for Paroxetine; off  license use in UK (Nelson 2006) 
2. Dose: 10mg daily (BNF app Jan 2019); higher doses not associated with 

improved control 
3. Adverse affect on libido 
4. Interaction with Tamoxifen (* see pg.4); do not prescribe concurrently for 

breast cancer patients on Tamoxifen 
5. Other SSRIs evaluated in short duration trials for menopause symptom 

control include Fluoxetine and Citalopram with caution advised with 
concurrent prescribing with Tamoxifen (* see pg. 4). 

6. If a decision is made to prescribe SSRI with Tamoxifen (* see pg.4), then 
Citalopram  may be the option to consider  (Drewe 2015) 

 
2     SNRIs: Serotonin noradrenaline reuptake inhibitors /  Anti-Depressants.  

1. Venlafaxine at doses 37.5mg – 150 mg Modified Release daily, off license 
use in UK.                                  

2. Dose: 37.5 mg daily for 1 week, then increase to 75mg daily (BNF app Jan 
2019).  75 mg daily dose well tolerated; moderate GI or CNS symptoms in 10-
20% users. 

3. Counsel patients regarding nausea side effect; may be reduced by using long 
acting formulation as once daily dose with food, at night; the long acting 
formulation may also offer better control due to sustained systemic levels 

4. Little or no interaction with Tamoxifen* -  Note that Venlafaxine has weak 
potency for CYP450 2D6 genotype pathway interaction, so compared to 
SSRIs, is the preferred prescription for patients on Tamoxifen (Drewe 2015) 
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5. May have an adverse effect on libido, but potentially lesser extent then SSRIs. 
One study with breast cancer patients reported improved libido with SSRIs / 
SNRIs. 

6. Caution in patients with cardiovascular risks, eg. Cardiac ventricular 
arrhythmia; uncontrolled blood pressure; left ventricular dysfunction; recent 
MI; monitor cholesterol levels with long term treatment.   

7. NB: Desvenlafaxine (active metabolite of Venlafaxine) evaluated for 
menopause symptom control. Not licensed in the UK; did not receive EMA 
approval 2017. 

 

 3. Gabapentin:  Gamma Aminobutyric Acid Analogue /   Anti- epileptics.   

1. Researched  in breast cancer patients on Tamoxifen, although short 
duration 12 week trials 

2. Dose: 900 mg daily, off license use (BNF app January 2019).  Suggested 
initial regimen 300 mg day 1, 300 mg twice daily on day 2, then 300 mg 3 
times daily from day 3. 

3. Clinical experience suggests that slower titration of dose increase may help 
with improved patient compliance / concordance, eg. 300 mg daily for 2 
weeks, increase to 300 mg bd for 2 weeks, then if tolerated increase to 300 
mg tds.  If daytime drowsiness is a major side effect, could try 
administration of total dose at night.  

4. 2006 meta-analysis suggests Gabapentin has best evidence for vasomotor 
symptom control; but not well tolerated; 50% patients reported at least one 
adverse event. 

5. Gabapentin is also used for treatment of neuropathic pain, trigeminal 
neuralagia (off license) and in postherpetic neuralgia where amitriptyline 
has failed to give adequate control  

6. NB: Gabapentin (and pregabalin) classified as a class C controlled 
substance from April 2019, due to substance misuse concerns.  

  

4.        Clonidine:  Alpha Adrenergic Receptor Agonist / Anti  - 
 Hypertensives.   

1. Helps to reduce hot flushes, although evidence base contradictory 
2. Clinical trial daily dose range: 50 micrograms – 150micrograms orally; one 

trial with transdermal system demonstrated better symptom control than 
reported with oral route 

3. Clonidine 50 micrograms twice daily for 2 weeks; then increase if necessary 
to 75micrograms twice daily;  licensed in UK for menopausal symptom 
control 

4. Side effects, including difficulty sleeping, in up-to half of users 
5. Prescription should not be stopped abruptly, as this could cause rebound  

hypertension  
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5.  Progestogens:  Hormones used in gynaecology  
  

1. Unlicensed for menopause vasomotor symptom control; lower doses then 
those used for breast cancer treatment eg. Norethisterone 1-10 mg daily; 
Megestrol Acetate 20mg to 40mg daily .  

2. NICE NG101 states that progestogens should not to be prescribed in breast 
cancer patients to help with menopausal vasomotor symptom control. 

3. Progestogens for vasomotor symptom control could be considered in patients 
with non hormonal sensitive tumours, after a full risk benefit discussion.                  
Caution: With tumour studies with progesterone receptor sensitivity, decision 
to use progestogens for vasomotor symptom control must be agreed with 
patient’s oncologist and based on level of progestogen sensitivity (strong to 
weak) 

4. Licensed as breast cancer treatments in high doses; role of progestogens in 
breast cancer has declined.                        
NB: Doses: Medroxyprogesterone in breast cancer 400 – 1500 mg daily; 
Megestrol in breast cancer 160 mg daily, in single or divided doses; 
Norethisterone in breast cancer, 40 mg daily increased to 60 mg daily if 
required 

 
* Tamoxifen - Interaction with SSRI and SNRIs                                                              
 The efficacy of tamoxifen therapy (a selective oestrogen receptor modulator) 
for the treatment of breast cancer varies widely among individuals. Selective 
serotonin reuptake inhibitor antidepressants are often prescribed to treat hot flashes 
in women who may or may not be co-prescribed tamoxifen (1).  

Plasma concentrations of the active tamoxifen metabolite, endoxifen, are associated 
with the cytochrome P450 (CYP) 2D6 genotype. Endoxifen is thought to play a role 
in providing protection against breast cancer recurrence. (2,3,4)  
 
Some SSRIs are known to inhibit cytochrome P450 (CYP) 2D6, an enzyme that is 
important for the metabolism of many drugs, including tamoxifen (2). Venlafaxine, an 
SNRI, is thought to be a less potent inhibitor as compared to the SSRIs.  It has also 
been noted that the magnitude of decrease in endoxifen concentration was greater in 
women with the wild-type CYP2D6 genotype than in those with a variant genotype 
(P=0.03) (5) 
 
Interactions between CYP2D6 polymorphisms and co-administered antidepressants 
and other drugs that are CYP2D6 inhibitors may be associated with altered 
tamoxifen activity. Jin Y and colleagues demonstrated that the plasma endoxifen 
concentration was slightly reduced in women taking  venlafaxine, a weak inhibitor of 
CYP2D6, but reduced substantially in subjects who took paroxetine (a potent 
inhibitor of CYP2D6) (2).  
 
Binkhorst L et al noted that paroxetine and fluoxetine are associated with the 
greatest ability to inhibit CYP2D6 activity and significant, up to 66 %, reduced 
endoxifen  plasma concentrations were observed in tamoxifen-treated patients 
receiving these drugs concomitantly (6).  
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A quality care initiative program (7) noted that some studies raised concerns about 
interactions between tamoxifen and antidepressants that inhibit cytochrome P450 
2D6 (CYP2D6), reducing the conversion of tamoxifen to the active metabolite 
endoxifen and, thereby, increasing the risks of recurrence and mortality. However, 
meta-analyses have suggested that the reductions in endoxifen do not translate into 
increased breast cancer recurrence rates or mortality rates, possibly because the 
therapeutic dosing of tamoxifen fully saturates the oestrogen receptor. 
 
Existing recommendations (8) are conservative, cautioning avoidance of potent 
CYP2D6 inhibitors (e.g., paroxetine, fluoxetine, high-dose sertraline, bupropion) with 
tamoxifen. Although these antidepressants are not recommended as first-line 
agents, clinical judgement can be exercised in their use with patients for whom safer 
alternatives are not an option, after discussion with the treating oncologist has 
occurred and informed consent been obtained. More potent CYP2D6 inhibitors may 
be safer to use in postmenopausal women or women with a known extensive 
metabolizer CYP2D6 genotype. When possible, it is prudent to prefer 
antidepressants with low CYP2D6 inhibition (e.g., citalopram/escitalopram, 
venlafaxine/desvenlafaxine, or mirtazapine) as first-line agents.  
 
Recent critical appraisal of the literature has provided evidence for the value of 
comprehensive CYP2D6 genotyping panels in guiding treatment decisions for non-
metastatic ER-positive breast cancer patients. Based on this information, it is 
recommended that alternatives to standard tamoxifen treatments are considered in 
CYP2D6 poor or intermediate metabolizers (9,10). NB: Currently the Trust does not 
have access to genotyping services 
  
Bottom line: When prescribing an SSRI or SNRI, due consideration needs to be 
given to this interaction, which may result in lowered tamoxifen efficacy in breast 
cancer patients.  
 
 1  Nelson H, Vesco K, Haney E, Fu R, Nedrow A, Miller J, Nicolaidis C, Walker M, Humphrey 
L.  Nonohormonal therapies for menopausal hot flashes: systematic review and meta-
analysis.  JAMA 2006; 295 (17): 2057–2071   
 2    Yan Jin, Zeruesenay Desta, Vered Stearns, Bryan Ward, et al. CYP2D6 Genotype, Antidepressant 
Use, and Tamoxifen Metabolism During Adjuvant Breast Cancer Treatment. J Natl Cancer Inst 
2005;97:30–9   
 3  Wu X, Hawse JR, Subramaniam M, et al.  The tamoxifen metabolite, endoxifen, is a potent 
antiestrogen that targets estrogen receptor alpha for degradation in breast cancer cells. Cancer 
Res. 2009 Mar 1;69(5):1722-7.  
 4 M Goetz, C Erlichman, C Loprinzi. Pharmacology of Endocrine Manipulation. Chapter 27; pg 557. In 
Cancer: Principles and Practice of Oncology. 8th Edition. Devita, Hellman and Rosenberg. 2007 
 5 Huber-Wechselberger A.E.,Niedetzky P.,Aigner I.,Haschke-Becher E. Impact of CYP2D6 
polymorphism on Tamoxifen therapy: Where are we? Wiener Medizinische Wochenschrift May 2012. 
162 (11-12): 252-261  
6  Binkhorst L.,Mathijssen R.H.J.,Van Herk-Sukel M.P.P.,Bannink M.,Jager A.,Wiemer E.A.C.,Van 
Gelder T. Unjustified prescribing of CYP2D6 inhibiting SSRIs in women treated with tamoxifen. Breast 
Cancer Research and Treatment June 2013.139(3):923-929 
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7 A Quality Initiative of the Program in Evidence-Based Care (PEBC), Cancer Care Ontario (CCO) 
guidance https://www.cancercare.on.ca/common/pages/UserFile.aspx?fileId=340750  Report Date: 
May 11, 2015 
 8 NICE guidelines [CG101].  Early and locally advanced breast cancer: diagnosis and management. 
Published July 2018.   
9 Dean L  In: Pratt V, McLeod H, Rubinstein W, Dean L, Kattman B, Malheiro A, Editors. Tamoxifen 
Therapy and CYP2D6 Genotype. Medical Genetics Summaries [Internet]. Bethesda (MD): National 
Center for Biotechnology Information (US); 2012-.2014 Oct 7 [updated 2016 May 3]. 
10  Drögemöller BI, Wright GEB, Shih J, et al for the CPNDS Clinical Recommendations Group. 
CYP2D6 as a treatment decision aid for ER-positive non-metastatic breast cancer patients: a 
systematic review with accompanying clinical practice guidelines. Breast Cancer Res Treat. 2018 Nov 
8. doi: 10.1007/s10549-018-5027-0. [Epub ahead of print] 
 

Weaning off HRT in breast cancer patients  
 
1.     For postmenopausal patients to be prescribed Aromatase Inhibitors  
 

1. Stop HRT, including local ERT 
 NICE NG101 2018 states that HRT may, in exceptional 

circumstances, be given to women with early stage cancer with 
severe menopausal symptoms, as long as the woman has been fully 
informed about the associated risks of HRT. 

 May be acceptable clinical decision for patients on Tamoxifen (anti-
oestrogenic activity on breast tissue); not for patients on aromatase 
inhibitors.  

 Tibolone and progestogens are not recommended to treat 
menopausal symptoms (Drewe 2015; NICE NG101 2018)   

2. Counsel patient about breakthrough vasomotor symptoms. Cross refer 
for ongoing counselling support (breast cancer specialist nurses, 
menopause unit specialist nurse;  menopause unit counsellor)          

3. Evidence base for alternative management strategies weak, but can 
include acupuncture. NICE NG101 2018 states that soy isoflavones, red 
clover, black cohosh, vitamin E and magnetic devices are not 
recommended for treatment of menopausal symptoms      

4. For postmenopausal patients, the risk of osteoporosis is higher due 
to aging and oestrogen deficiency. This risk is further increased in breast 
cancer patients prescribed aromatase inhibitors. Assess patient for bone 
sparing therapy (eg. Bisphosphonates) and offer advice on lifestyle 
interventions 
 Bisphosphonates can be used in breast cancer to prevent and 

treat osteoporosis or skeletal events, or manage osteolytic lesions, 
bone pain or hypercalcaemia of malignancy. Bisphosphonates are 
not licensed for preventing recurrence or improving survival in 
people with early breast cancer, and use for this indication is off-
label (NICE ES15).  

5. NICE NG101 2018 / SIGN 2013 recommends that patients with early 
invasive breast cancer have a baseline DEXA scan if starting adjuvant 
Aromatase Inhibitor therapy, have treatment induced menopause or are 
starting ovarian ablation or suppression therapy  
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6. Both SIGN 2013 and NICE NG101 (2018) provide recommendations for 
extended endocrine therapy, ie continuation after initial treatment in 
women with ER positive invasive breast cancer.  –see excerpt from 
NICE guidance below  

 
Extended endocrine therapy (NICE 101 2018) 
1.7.6  Offer extended therapy (total duration of endocrine therapy of more 
than 5 years) with an aromatase inhibitor for postmenopausal women with 
ER- positive invasive breast cancer who are at medium or high risk of disease 
recurrence and who have been taking Tamoxifen for 2 to 5 years.  

1.7.7 Consider extended therapy (total duration of endocrine therapy of more 
than 5 years) with an aromatase inhibitor for postmenopausal women with 
ER- positive invasive breast cancer who are at low risk of disease recurrence 
and who have been taking Tamoxifen for 2 to 5 years.  

1.7.8 Consider extending the duration of Tamoxifen therapy for longer than 
5 years for both premenopausal and postmenopausal women with 
ER-positive invasive breast cancer. 

 2.    For patients on HRT, with decision to wean off when diagnosed with 
breast cancer  

1. If Aromatase Inhibitors are prescribed, HRT is stopped immediately 
 But if time allows, wean patient off her HRT slowly prior to starting AIs 

2. If Tamoxifen is prescribed, warn patient of its side effects which include 
vasomotor symptoms such as hot flushes and night sweats.  

 Tamoxifen long duration / extended use is linked with increased risk for 
thrombosis and endometrial cancer; bone density loss in 
premenopausal women (NICE NG101 2018)  

3. Note that Tamoxifen (SERM action) helps with protection of bone mineral 
density in postmenopausal women (SIGN 2013; NICE NG101 2018). 

4. NICE NG101 2018 states that patients with early invasive breast cancer 
started on Tamoxifen, regardless of pre-treatment menopause status, do not 
require a baseline DEXA scan 

5. Newly diagnosed breast cancer patients can wean themselves off 
HRT gradually; but those due to have endocrine surgery to wean themselves 
off at faster pace. 

 Check oestrogen and progestogen content of HRT regimen that patient 
is on, use half the doses for a month and then stop.  Contact 
Pharmacist (Women’s Health) on Health Professional Link-line 020 
8869 2937 for advice on HRT regimens that can be used to gradually 
wean a patient off HRT and for other medication issues. 

6. Breast cancer patients with Tamoxifen side effects, seriously affecting their 
quality of life, can be cross referred for oncologist reassessment, with view to 
considering alternatives to Tamoxifen for breast cancer recurrence risk 
reduction (NICE NG101 2018) 
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7. Use of HRT for women on Tamoxifen, or those with non hormonal sensitive 
tumours, could be considered after full discussion of risks and benefits with 
patient. HRT in these circumstances is not a complete contraindication. 

8. Evidence base for alternative management strategies weak; but can include 
acupuncture.    

  

3.    Use of local oestrogen replacement therapy (ERT)     
    

1. Vaginal oestrogen therapy can be prescribed for local urogenital symptom 
relief including vaginal dryness, dyspareunia and lower urinary 
tract infections. 

2. Safe usage of vaginal ERT in breast cancer patients has not been studied 
within RCTs of long duration 

3. Clinical consensus suggests that local ERT can be used and is considered 
safe as long as high levels of systemic absorption are avoided, but 
decision should be made in co-ordination with the woman's oncologist for 
women on AIs. 

4. Consider switching from Aromatase Inhibitors to Tamoxifen in severe 
cases of vaginal atrophy, before decision re use of local oestrogen 
replacement therapy 

5. For patients with tissue tumour studies suggesting oestrogen receptor 
negative status, could consider Vagifem (10microgram oestradiol vaginal 
tablets) or the less potent Ovestin or generic oestriol vaginal creams 
(0.1%, 0.01% oestriol respectively). Vagifem licensed for indefinite use, 
based on patient's symptoms. 

6. Estring, a vaginal oestrogen ring can be used for up-to 2 years without 
resulting in high sustained systemic absorption warranting co-prescribed 
progestogen for endometrial protection (Estring SPC; but not tested in 
breast cancer patients) 

7. Consider non hormonal vaginal lubricants or moisturisers as the first line 
choice, eg. Replens (a bio-adhesive vaginal moisturiser), YES, Sylk etc in 
patients with vaginal symptoms, especially where local ERT is not 
acceptable as treatment.  NB: KY Jelly is a vaginal lubricant that should be 
avoided as not effective. Can feel gritty, irritate vaginal tissue and patients 
may find it to be ‘messy’. 

8. NB: Newer licensed treatments for symptomatic vulvar vaginal atrophy 
(VVA)  but contra-indicated  in breast cancer include  

a. Ospemifene (SERM, with oestrogen like effect in the vagina, 
increasing cellular maturation and mucification of vaginal 
epithelium).  Licensed dose 60mg tablet once daily (Senshoi SPC)  

 C/I: suspected breast cancer or active breast cancer  
treatment  

 Ospemifene could be used for VVA but only after treatment 
of breast cancer, including adjuvant therapy, has been 
completed (SPC July  2018]      

 Not on Trust Formulary 

Eur J Breast Health 2020



 
   

9 
 

b. Prasterone; this DHEA product is metabolised into oestrogenic 
compounds  (Intrarosa 6.5mg pessary;  for treatment of vulvar and 
vaginal atrophy )  .(Intrarosa SPC) 

 C/I:  known, past or suspected breast cancer 
(ema.europa.eu)  

 Not on Trust Formulary 
 

 Alternative strategies 

 to include lifestyle and self care options 
  
1.     Lifestyle management 
 

 Advice has not been tested within rigorous RCT study designs 
 Should include weight reduction or maintenance, smoking cessation, 

caffeine reduction, stress management, both weight bearing and toning 
exercise, environmental control.       
    

 2.     Counselling support 

 May be dealing with younger patient struggling with sexual dysfunction and 
body image (Finch et al 2011) 

 Important to consider holistic management plan individually tailored to patient 
need. 

 Offer patient personalised, culturally aware, support 
 Address realistic expectations 
 Include options for psychotherapy and psychosexual therapy (Andersen BL et 

al; Stanton AL et al.) 
 MENOS1 (2012) RCT (n=96) reported reductions in problem rating at 9 weeks 

(less depressed mood, fewer sleep problems, less anxiety) and 26 weeks 
(less depressed mood, fewer sleep problems, less bodily pain) comparing 
CBT with usual care. 

 NICE NG23 2015 recommends CBT as an effective option for low mood 
associated with menopause 
 

3.     Alternative therapies 
 

 Examples cited in the literature include reflexology, massage, acupuncture 
(weak evidence base; survivors of breast cancer who have had axillary 
surgery should avoid acupuncture to the particular arm), aromatherapy (some 
caution), hypnotherapy, homeopathy 

 Anecdotal evidence but no good robust RCT research 
 Advice patient to see a qualified, regulated  practitioner 
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4.     Herbal treatments and food supplements 
 

 Should not be recommended for use by breast cancer patients on 
Aromatase Inhibitors 

 Caution with use of these supplements in breast cancer patients as all 
have some oestrogenic activity and safety data for use in these patient 
groups is not available 

 May be safe in breast cancer patients with Stage 1 and 2 receptor 
negative status 

 3 year RCT study in 401 women with family history of breast cancer, 
designed to study use of Novogen Red Clover isoflavones (40mg per 
tablet), reported neutral effect on mammographic breast density (Powles T 
et al. Menopause Int. 2008) 

 Phytoestrogens can form a large part of dietary intake in certain ethnic 
groups. These patients can be advised to continue with what may be 
considered to be normal levels of dietary intake, but it is not known if it is 
safe for breast cancer patients to take supplements of higher doses. 

 NICE NG101 2018 states that soy isoflavones, red clover, black cohosh, 
vitamin E and magnetic devices are not recommended for treatment of 
menopausal symptoms 

 NICE NG23 2015 suggests that women are advised that the quality, purity 
and constituents of complementary therapies may be unknown  

 NICE NG101 2015 recommends that women with a history of or at high 
risk of breast cancer should be advised that there is some evidence that St 
John’s Wort may be of benefit for vasomotor symptom control, but  

o there is uncertainty about appropriate doses, persistence of effect, 
variation in the nature and potency of preparations 

o there are some potential serious drug – drug interactions (including 
tamoxifen, anticoagulants, anticonvulsants and 
immunosuppressants).   
 

BRCA testing and induced menopause   
        
With the wider use of genetic testing for BRCA1 and BRCA2 gene variants, women 
are increasingly seeking advice in relation to the use of hormone replacement 
therapy (HRT) following Risk Reducing Bilateral Salpingo-oophorectomy (RRBSO). 
In this group of women, RRBSO is usually performed around the age of 40 years. 
Some women will also undergo risk reducing bilateral mastectomy, others will opt for 
annual breast surveillance or medical intervention, such as Tamoxifen.    
      
All women who undergo RRBSO will face the effects of surgical menopause, both 
short term which may include vasomotor symptoms, sleep disturbance and sexual 
dysfunction as well as potential long term risks of osteoporosis, coronary heart 
disease and cognitive decline associated with premature menopause (1,2). In 
addition, they may experience psychological issues surrounding facing the 
menopause at a young age (3)         
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Guidance from NICE covers this in two ways.  Guidance NG 164 (Familial breast 
cancer: classification, care and managing breast cancer and related risks in people 
with a family history of breast cancer) explains that women should be given 
information about the effects of surgical menopause prior to surgery and strategies 
discussed to reduce symptoms and reduce risk of long term health effects. In the 
absence of contraindications, women who do not have personal history of breast 
cancer are advised to use HRT until the average age of menopause (CG 164, 
1.71.61).  Guidance NG 23 (Menopause diagnosis and management) advises that 
women about to undergo surgical menopause as a result of cancer or for risk 
reducing purposes should be referred to a health professional with expertise in 
menopause (1.3.6)         
 
NB: NICE NG 101(2018) also recommends genetic testing for BRCA1 and BRCA2 
variants for women under 50 years with triple-negative breast cancer, including those 
with no family history of breast or ovarian cancer. The Pan Thames Clinical Genetic 
Services offer genetic testing for BRCA1 and BRCA2 variants for women with triple 
negative breast cancer diagnosed under the age of 60 years, as studies have shown 
that there is at least a 10% chance of identifying a BRCA1 or BRCA2 variant in this 
patient subgroup. 
 
LNWUHT Recommendations 
 
For women diagnosed with BRCA1 or BRCA2 variant, there should be close 
multidisciplinary working with breast team, genetics team and menopause team for 
management of women undergoing RRBSO. 

 Referral to the Menopause Clinic prior to surgery useful in order to provide 
women with information in advance of surgery and to enable them to make an  
informed decision about the use of HRT if indicated. 

 Evidence base for routine recommendation for TAH and BSO is not robust.  
o TAH option may be considered on individualised patient basis, for 

another indication, with risk benefit evaluation. 
 If appropriate, oncology team to consider endometrial sampling with 

discussion of Mirena option as the progestogenic component of HRT regimen, 
at time of RRBSO.   
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