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The European Journal of Breast Health (Eur J Breast Health) is an international, 
scientific, open access periodical published by independent, unbiased, and 
double-blinded peer-review principles journal. It is the official publication 
of the Turkish Federation of Breast Diseases Societies, and the Senologic 
International Society (SIS) is the official supporter of the journal.

The European Journal of Breast Health is published quarterly in January, April, 
July, and October. The publication language of the journal is English.

EJBH aims to be a comprehensive, multidisciplinary source and contribute to 
the literature by publishing manuscripts with the highest scientific level in the 
fields of research, diagnosis, and treatment of all breast diseases; scientific, 
biologic, social and psychological considerations, news and technologies 
concerning the breast, breast care and breast diseases. 

The journal publishes original research articlesreviews, letters to the editor, 
brief correspondences, meeting reports, editorial summaries, observations, 
novel ideas, basic and translational research studies, clinical and epidemiological 
studies, treatment guidelines, expert opinions, commentaries, clinical trials 
and outcome studies on breast health, biology and all kinds of breast diseases, 
and very original case reports that are prepared and presented according to 
the ethical guidelines.

TOPICS within the SCOPE of EJBH concerning breast health, breast biology 
and all kinds of breast diseases:

Epidemiology, Risk Factors, Prevention, Early Detection, Diagnosis and Therapy, 
Psychological Evaluation, Quality of Life, Screening, Imaging Management, 
Image-guided Procedures, Immunotherapy, molecular Classification, 
Mechanism-based Therapies, Carcinogenesis, Hereditary Susceptibility, 
Survivorship, Treatment Toxicities, and Secondary Neoplasms, Biophysics, 
Mechanisms of Metastasis, Microenvironment, Basic and Translational 
Research, Integrated Treatment Strategies, Cellular Research and Biomarkers, 
Stem Cells, Drug Delivery Systems, Clinical Use of Anti-therapeutic Agents, 
Radiotherapy, Chemotherapy, Surgery, Surgical Procedures and Techniques, 
Palliative Care, Patient Adherence, Cosmesis, Satisfaction and Health Economic 
Evaluations.

The target audience of the journal includes specialists and medical 
professionals in surgery, oncology, breast health and breast diseases.

The editorial and publication processes of the journal are shaped in accordance 
with the guidelines of the International Committee of Medical Journal Editors 
(ICMJE), World Association of Medical Editors (WAME), Council of Science 
Editors (CSE), Committee on Publication Ethics (COPE), European Association 
of Science Editors (EASE), and National Information Standards Organization 
(NISO). The journal conforms with the Principles of Transparency and Best 
Practice in Scholarly Publishing (doaj.org/bestpractice).

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

Submission Fee

The European Journal of Breast Health (Eur J Breast Health) has an open 
access to all articles published by itself and provides online free access as soon 
as it is published in the journal. We have published our journal for more than 15 
years without any requests from you. But today, European Journal of Breast 
Health has had to charge you a low fee (50$) at the time of application to cover 
its increasing costs for services. 

Open Access Policy

This journal provides immediate open and free access to its content on the 
principle that making research freely available to the public supports a greater 
global exchange of knowledge.

Open Access Policy is based on the rules of the Budapest Open Access 
Initiative (BOAI) http://www.budapestopenaccessinitiative.org/. By “open 
access” to peer-reviewed research literature, we mean its free availability on 
the public internet, permitting any users to read, download, copy, distribute, 
print, search, or link to the full texts of these articles, crawl them for indexing, 
pass them as data to software, or use them for any other lawful purpose, 
without financial, legal, or technical barriers other than those inseparable from 
gaining access to the internet itself. The only constraint on reproduction and 
distribution, and the only role for copyright in this domain, should be to give 
authors control over the integrity of their work and the right to be properly 
acknowledged and cited.

This work is licensed under a Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 (C BY-NC-ND) International License.

C BY-NC-ND: This license allows reusers to copy and distribute the material in 
any medium or format in unadapted form only, for noncommercial purposes 
only, and only so long as attribution is given to the creator. 

CC BY-NC-ND includes the following elements:

BY – Credit must be given to the creator

NC – Only noncommercial uses of the work are permitted

ND – No derivatives or adaptations of the work are permitted

Please contact the publisher for your permission to use requests.

Contact: info@eurjbreasthealth.com

All expenses of the journal are covered by the Turkish Federation of Breast 
Diseases Societies and the Senologic International Society (SIS). Potential 
advertisers should contact the Editorial Office. Advertisement images are 
published only upon the Editor-in-Chief’s approval.

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

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

Turkish Federation of Breast Diseases Societies holds the international 
copyright of all the content published in the journal.
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The European Journal of Breast Health (Eur J Breast Health) is 
an international, open access, online-only periodical published in 
accordance with the principles of independent, unbiased, and double-
blinded peer-review.

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

The editorial and publication processes of the journal are shaped in 
accordance with the guidelines of the International Council of Medical 
Journal Editors (ICMJE), the World Association of Medical Editors 
(WAME), the Council of Science Editors (CSE), the Committee on 
Publication Ethics (COPE), the European Association of Science Editors 
(EASE), and National Information Standards Organization (NISO). The 
journal conforms to the Principles of Transparency and Best Practice in 
Scholarly Publishing (doaj.org/bestpractice).

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

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

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

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

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

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

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

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

2. Drafting the work or revising it critically for important intellectual 
content; AND

3. Final approval of the version to be published; AND

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

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

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

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

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

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

When submitting a manuscript to the European Journal of Breast 
Health, authors accept 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 and Acknowledgement of 
Authorship Form (available for download at www.eurjbreasthealth.
com). When using previously published content, including figures, 

Instructions to AuthorsInstructions to Authors

A-IV



tables, or any other material in both print and electronic formats, authors 
must obtain permission from the copyright holder. Legal, financial and 
criminal liabilities in this regard belong to the author(s).

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

Submission Fee

The European Journal of Breast Health (Eur J Breast Health) has an open 
access to all articles published by itself and provides online free access 
as soon as it is published in the journal. We have published our journal 
for more than 15 years without any requests from you. But today, your 
journal has had to charge you a low fee (50$) at the time of application 
to cover its increasing costs for services. 

The services provided in this context are the provision of systems for 
editors and authors, editorial work, provision of article designs, the 
establishment of indexing links, provision of other publishing services 
and support services.

You can take a look at the unbiased article evaluation process here. If you 
find a problem with the open access status of your article or licensing, 
you can contact editor@eurjbreasthealth.com

After your submission to the Eur J Breast Health evaluation system, the 
submission fees are collected from you or through your fund provider, 
institution or sponsor.

Eur J Breast Health regularly reviews the fees of submission fees and 
may change the fees for submission fees. When determining the costs 
for Eur J Breast Health submission fees, it decides according to the 
following developments.

• Quality of the journal,

• Editorial and technical processes of the journal,

• Market conditions,

• Other revenue streams associated with the journal

You can find the submission fees fee list here.

Article type Price

Original articles $50

Editorial comment Free of charge

Review article (No application fee will 
be charged from invited authors) $50

Case report $50

Letter to the editor Free of charge

Images in clinical practices Free of charge

Current opinion Free of charge

Systematic review $50

When and How do I pay?

After the article is submitted to the Eur J Breast Health online evaluation 
system, an email regarding payment instructions will be sent to the 
corresponding author.

The editorial review process will be initiated after the payment has been 
made for the article.

There are two options to purchase the submission fee:

1- Making a remittance

The payment is needed to be made to the account number below. While 
purchasing the submission fee, please indicate your article manuscript 
title in the payment description section.

Account no/IBAN:	 TR49 0011 1000 0000 0098 1779 82 (TL)

	 TR17 0011 1000 0000 0098 5125 29 (USD)

	 TR73 0011 1000 0000 0098 5125 88 (EUR)

Account name: Meme Hastalıkları Dernekleri Federasyonu İktisadi İşletmesi

Branch code (QNB Finans Bank Cerrahpaşa): 1020

Swift code: FNNBTRISOPS

NOTE: All authors must pay the bank wire fee additionally. Otherwise, 
the deducted amount of the submission fee is requested from the 
author.

2- Virtual POS method (Credit card payment with 3D Secure)

The payment link will be sent to you for your purchase. You can contact 
us if you have further questions in this regard.

If you believe payment instructions are not in your email contact 
us via the email addresses payment@eurjbreasthealth.com and 
journalpay@tmhdf.org.tr

Refund policy:

The Eur J Breast Health will refund the overpayments of the submission 
fees for the same article or in case of multiple payments by the authors 
and financiers as free submission fees payment code to be used in the 
submission fees system.

Withdrawal of the article; There is no refund for articles whose editorial 
review has started in the Eur J Breast Health system. You can view article 
retraction policies here.

Returning the article to the author; The European Journal of Breast 
Health will refund the submission fees with a coupon code if the article is 
returned to the author. Using this code, authors can use the submission 
fees of different articles without making a new payment. You can view 
article return policies here.

Rejecting or accepting the article; Eur J Breast Health does not refund 
any submission fees for articles whose editorial process has started, and 
the process has been completed.

MANUSCRIPT PREPARATION

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

Manuscripts can only be submitted through the journal’s online 
manuscript submission and evaluation system, available at www.

Instructions to Authors
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Instructions to AuthorsInstructions to Authors

eurjbreasthealth.com. Manuscripts submitted via any other medium will 
not be evaluated.

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

Authors are required to submit the following:

• Copyright Transfer and Acknowledgement of Authorship 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 
except for Letters to the Editor. The abstract of Original Articles should 
be structured with subheadings (Objective, Materials and Methods, 
Results, and Conclusion). Please check Table 1 below for word count 
specifications.

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

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

Manuscript Types

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

Statistical analysis to support conclusions is usually necessary. 
Statistical analyses 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 
commentary 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 
knowledge on a particular field and whose scientific background has 
been translated 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 contain Introduction, Clinical and 
Research Consequences, and Conclusion sections. Please check Table 1 
for the limitations for Review Articles.

Case Reports: There is limited space for case reports in the journal 
and reports on rare cases or conditions that constitute challenges in 
diagnosis and treatment, those offering new therapies or revealing 
knowledge not included in the literature, and interesting and educative 
case reports are accepted for publication. The text should include 
“Introduction”, “Case Presentation”, “Discussion 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, Keywords, 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, 
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Introduction

The incidence of new-onset primary breast carcinoma (BC) with 
synchronous metastases at diagnosis is commonly known as de novo 
metastatic breast carcinoma (dnMBC). The incidence of dnMBC 
is approximately 6-10% (1, 2). With improved imaging modalities, 
the number of patients diagnosed with dnMBC has increased. As the 
mechanisms of tumor biology are better understood and with the 
advent of new systemic treatment (ST) agents, survival has increased 
in patients with dnMBC. Although the first choice of therapy in 
patients with stage IV breast cancer (BC) is still ST, there is currently 
data that suggests that some subgroups of patients with dnMBC may 
benefit from primary locoregional treatment (LRT). Surgical removal 

of a primary tumor may improve survival by reducing tumor burden, 
decreasing immunomodulatory effects, removing the risk of new-onset 
metastatic illnesses, and reducing the likelihood of resistance (3, 4).

In 2002, Khan et al. (5) conducted a retrospective study indicating 
that primary surgery may have a role in the treatment of dnMBC. This 
study generated much interest and numerous retrospective studies 
and meta-analyses were then published (6-17). Many of these trials 
indicate that LRT is beneficial against local progression and improves 
disease-free survival (DFS) and overall survival (OS). However, these 
trials had inherent patient selection bias because of their retrospective 
design, rendering the data unreliable. Patients were younger, had less 
metastatic burden, and usually had favorable molecular subtypes in 
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ABSTRACT

Approximately 6-10% of all breast carcinoma is metastatic at diagnosis, termed de novo metastatic breast carcinoma (dnMBC). Systemic therapy remains the 
first line of treatment in dnMBC, but there is growing evidence that adjuvant locoregional treatment (LRT) of the primary tumor increases progression-free 
and overall survival (OS). Although selection bias may exist, real-world data from nearly half a million patients show that patients are undergoing primary 
tumor removal because of the survival benefit. The main question for the advocates for LRT in this patient population is not whether primary surgery 
is beneficial in dnMBC patients, but rather who is a good candidate for it. Oligometastatic disease (OMD) is a distinct subset of dnMBC that affects a 
limited number of organs. A better OS can be achieved with LRT in breast cancer patients, especially in those with OMD, bone only, or favorable subtypes. 
Though there is currently no consensus among breast care specialists on how to treat dnMBC patients, primary surgery for dnMBC should be taken into 
consideration for a subset of patients following an extensive multidisciplinary discussion.
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Key Points

• There are currently no specific guidelines for the treatment of de novo metastatic breast cancer (dnMBC) patients.

• Locoregional treatment in stage IV breast cancer may have a potential role in a subgroup of patients with dnMBC. 

• Patient age, metastatic burden, and molecular subtypes are important parameters for patient selection. 

• With more aggressive treatment, complete clinical and pathological remission can be achieved, especially in oligometastatic patients.

• Primary surgery for dnMBC should be considered for a subset of patients following a thorough multidisciplinary discussion.
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the LRT arms. Meta-analysis also showed that LRT improved survival 
(18-21). Consequently, randomized studies were designed to verify 
this hypothesis. 

Prospective Randomized Clinical Trials

At the time of writing, the results of four prospective studies with 
differing methodologies have been published. However, it is important 
to review and discuss the available data in order to identify subgroups 
of dnMBC patients that could benefit the most from LRT of the 
primary tumor (22).

In 2015, Badwe et al. (23) published an Indian study with a total 
of 350 patients who had ST first and patients who did not progress 
were later randomly assigned to LRT or continued ST. The findings 
of this study demonstrated that LRT is ineffective in terms of OS 
[19.2 months for the LRT group vs 20.5 months in the ST group; 
hazard ratio (HR) 1.04, 95% confidence interval (CI) 0·81-1·34; p = 
0.79]. Furthermore, the site of metastasis (bone, visceral organ, and 
visceral organ with bone) did not correlate with OS. Individuals in 
the LRT group had significantly improved locoregional progression-
free survival, but distant metastases were associated with poorer results 
(median 11.3 and 19.8 months for LRT and ST, respectively). The 
most controversial part of the study was that 26% of LRT patients 
and 35% of ST patients who were HER2-positive did not receive anti-
HER2 medication.

The MF07-01 protocol, supported by the Turkish Federation of 
Breast Disease Societies, was the second study, published in 2018 
(24). Patients were randomised to either upfront surgery followed by 
ST or ST alone. The early results of this trial were first presented at 
the San Antonio Breast Symposium in 2015 with a median 3-year 
follow up and there was no statistically significant difference between 
groups in terms of OS. However, at a median of 40 months of follow-
up, the LRT group (n = 138) had a 34% reduced death risk (HoD), 
significantly lower than the ST group (n = 136) (HR 0.66, 95% CI 
0.49 to 0.88, p = 0.005). The LRT and ST groups had respective OS 
rates of 41.6% and 24.4%. In the subgroup analysis, estrogen receptor 
(ER) positive (HR 0.64, 95% CI 0.46-0.91, p = 0.01), HER2 receptor 
negative (HR 0.64, 95% CI 0.45- 0.91, p = 0.01), patients under 55 
years of age (HR 0.57, 95% CI 0.38-0.86, p = 0.007) and patients 
with solitary bone metastases (HR 0.47, 95% CI 0.23-0.98, p = 0.04) 
had lower risk of death in the LRT group. In 2021, 10-year follow-up 
of this study was published (25). The median OS for the LRT group 
(n = 134) was 46 months compared to 35 months for the ST group 
(n = 131). The LRT group had a 29% decreased mortality rate (HR 
0.71, 95% CI 0.59 to 0.86, p = 0.00003). The OS rates for the LRT 
and ST groups at 10-years of follow-up were 19% (95% CI 13-28) 
and 5% (95% CI 2-12), respectively. Using the most recent follow-
up information and additional classification criteria, HER2-positive 
patients in the LRT group had a higher OS rate. The ST group had a 
14-fold higher locoregional progression than the LRT group at 10-year 
follow-up (14% in the ST group versus 1% in the LRT group).

The third prospective trial published in 2019 was the ABCSG-28 
POSITIVE study by Fitzal et al. (26). The methodology and design 
were comparable to the MF07-01 study. Although a sample size of 
around 254 was intended, only 95 patients were enrolled. This study 
was stopped early due to poor recruitment that possibly decreased the 
statistical power. The LRT and ST groups showed comparable OS rates 
(HR 0.69, 95% CI 0.36-1.33, p = 0.27) and time to distant metastases 

(HR 0.60, 95% CI 0.34-1.04, p = 0.07). Similar rates of locoregional 
progression were found in both groups (HR 0.933, 0.375-2.322, p = 
0.882), while the LRT group had significantly fewer cases (17.8% vs. 
8.9%, p = 0.2148). Surgical margin positivity was observed in 21% of 
the LRT group.  Of note, cT3 and cN2 tumors were more prevalent 
in the LRT arm (22.2% vs. 6.7% and 15.6% vs. 4.4%, respectively).

The most recent study on this topic was the E2108 trial by Khan et al. 
(27) published in 2022 after the data was initially presented at ASCO 
in 2020. The protocol of this study was similar to the Indian study. 
The initial endpoint was based on OS, while the secondary endpoints 
were locoregional recurrence and quality of life (QoL). A total of 256 
patients with dnMBC who didn’t progress after 4-8 months of ST 
were then randomized to LRT plus ST (n = 125) or ST only groups 
(n = 131). Three-year OS rates were similar between groups (68.4% 
vs. 67.9%; HR, 1.11; 90% CI, 0.82–1.52; p = 0.57). No progression-
free survival difference was observed between the groups. However, 
locoregional progression was reduced in the LRT group (p<0.001). 
It was found that hormone receptor (HR) and HER2 status had no 
statistically significant influence on overall survival with LRT. Of 
the patients randomly assigned to the LRT group, 14.4% did not 
receive primary breast surgery and 7.2% had no axillary surgery at 
all. Furthermore, 8.4% of patients had positive margins in the final 
histopathological examination. In addition, adjuvant RT, which is 
inevitable after breast conserving surgery (BCS), was not performed in 
12.9% of the patients. Alternatively, 18.8% (5 of 22) had mastectomies 
or BCS in the ST group. Sentinel lymph node biopsy/axillary lymph 
node dissection were performed together in 77% of the patients (17 
of 22) who were randomly assigned to the ST group, and RT was 
also completed in 45% of patients (10 of 22) who underwent surgery. 
There were no palliative axillary procedures performed in the non-
operative arm of the published comparable randomized studies. The 
curative intent of surgery and RT in the ST arm may statistically 
mask the cumulative effect of LRT on OS. The E2108 study included 
only 16% of oligometastatic patients, the vast majority of whom had 
multiple organ metastasis (84%). As such, the study does not reflect 
the data from the group that was most expected to respond to LRT.

It is important to note that LRT does not contribute to improved OS, 
even in the MF07-01 study at 3-year follow-up. However, the long-
term results of the MF07-01 study in the peer-reviewed publication 
showed that local control provides a significant survival advantage in 
all subgroups except for the patients with triple negative (TN) BC in 
both 5-year and 10-year OS.

Oligometastatic Disease

The majority of randomized studies did not show a survival benefit 
of LRT in dnMBC, but these trials are heterogeneous in design and 
there are subgroups of patients that deserve detailed analysis. When 
addressing primary surgery for dnMBC patients, detailed information 
about oligometastatic disease (OMD) is important. Though this term 
has no formal definition, OMD often refers to less than five metastases 
(28).

Unfortunately, literature regarding the survival impact of surgical 
resection of the primary tumor in oligometastatic BC patients is 
lacking.  In the E2108 and Indian studies, no survival difference 
was reported for oligometastatic patients, which represented 16.3% 
and 25% of the study population, respectively (23, 27, 29). It is also 
important to address metastases-directed treatment when assessing 
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the impact of local treatment of the primary tumor in oligometastatic 
BC. The combination of LRT of the primary tumor and metastasis-
directed therapy, aimed at complete eradication of detectable disease, 
should be investigated. Metastasis-directed interventions have reduced 
the risk of death for patients with limited lung/liver metastases who 
are amenable to interventions after completion of primary cancer 
treatment. 

The IMET study published in 2022 enrolled 200 patients with luminal 
A/B and/or human HER2-positive patients with operable lung and/
or liver metastases in the follow-up assessment after completion of 
primary BC treatment. The median follow-up time was 77 months in 
the intervention (IT) group (n = 119; 59.5%) and 57 months (range 
39–84) in the ST-only group (n = 81; 40.5%). The median (range) 
metastasis detection-free interval (MDFI) was 40 (23–70) months in 
the IT group, and 35 (13–61) months in the ST-only group (p = 0.47). 
The groups had similar surgeries for the primary tumor and axilla. 
Nearly half of the patients had liver metastases (49.5%, n = 99), and 
42% (n = 84) of the patients had lung metastases. Both lung and liver 
metastases were found in 8.5% (n=17) of the patients. The primary 
tumor was HR positive in 75% (n = 150) of the patients, and 32% 
(n = 64) of the patients had HER2 positive tumors. Metastatic-site 
resection was performed for 32% (n = 64) of the patients, and 27.5% 
(n = 55) of the patients underwent metastatic ablative interventions. 
In the Kaplan-Meier survival analysis, the HoD was 56% lower in the 
IT group than in the ST-only group (hazard ratio HR 0.44; 95% CI 
0.26–0.72; p = 0.001). The HoD was lower in the IT group than in 
the ST-only group for the patients younger than 55 years (HR, 0.32; 
95% CI 0.17–0.62; p = 0.0007). In the multivariable Cox regression 
model, HoD was significantly lower for the patients who underwent 
intervention for metastases and had an MDFI longer than 24 months, 
but their liver metastases doubled the risk of death compared with 
lung metastases (28).

Bone-only Disease

The dnMBC patients with bone-only disease usually have a better 
prognosis. BOMET MF14-01 is a prospective, multicenter registry 
study that evaluated the role of LRT of the primary tumor in addition 
to ST in dnMBC patients with bone-only disease. This study included 
505 patients and concluded a better survival in the median 3-year 
follow-up in favor of LRT (HR 0.40, p<0.0001) (30). 

In a large cohort retrospective study including 3956 BC patients with 
bone metastases, surgery of the primary tumor in addition to ST 
significantly improved OS with a median survival of 50 months versus 
31 months in ST-only patients (p<0.001) (31).

Regarding randomized trials, in the MF07-01 study, 51% and 40% of 
patients presented with bone-only metastases in the LRT group and ST 
group respectively. Notably, 23% and 15% of patients had a solitary 
bone metastasis in the LRT and ST groups, respectively. In unplanned 
subgroup analysis, solitary bone metastasis was associated with a lower 
risk of death if treated with LRT in addition to ST (24). Conversely, in 
the E2108 trial, patients with bone-only disease (37.7%) were under-
represented (27).

Molecular Subtypes

HR-positive tumors have the best prognosis among the subtypes of 
breast cancer (32). According to retrospective studies, HR-positive 
dnMBC patients benefit the most from LRT (33-35). In the subgroup 

analysis of the MF07-01 study, HR-positive status was also a relevant 
factor for surgical decision making (25). One of the pitfalls of this 
study was that HR-positive patients are over-represented in the LRT 
arm, which results in uncertainty regarding the results of this trial. 
In the ABCSG-28 POSYTIVE study, luminal B subtype did not 
show a statistically significant benefit from primary tumor surgery. In 
contrast, surgery adversely affected survival in the luminal A subgroup 
(26). The E2108 trial showed that the TN immunohistochemical 
subtype was associated with poor prognosis in dnMBC patients 
undergoing surgery. Similar findings were seen in the MF07-01 trial. 
Some retrospective evidence also seems to support the use of LRT in 
the HER2-positive subtype. Even if HER2 expression results in a more 
aggressive disease with a poor prognosis, the use of HER2-targeted 
therapy led to outstanding survival benefit in these patients. According 
to retrospective observational studies, 13–32% of patients with HER 
2 positive dnMBC who received LRT and had no evidence of disease 
lived for more than ten years (36, 37).

Quality of Life

While primary surgery in dnMBC patients appears to improve OS, 
the impact on quality of life (QoL) must also be explored. In their 
MF07-01Q study, Soran et al. concluded that LRT had no detrimental 
effect on QoL compared to ST only in a cohort of patients who lived 
longer than three years, but the toxic effects of continued ST might 
be the cause of lower physical QoL scores compared to those of the 
general population and stage I-III BC patients (38). In the E2108 
trial, Khan et al. (27) assessed health-related quality of life (HRQoL) 
using the FACT-B study assessment (Trial Outcome Index), which 
encompasses depression, anxiety, and well-being. Although HRQoL 
outcomes in the LRT group worsened at 18-month follow-up, results 
were comparable at the 6 and 30-month follow-ups. In conclusion, the 
EA2108 study found neither an improvement in OS nor a change in 
the QoL scale in patients who underwent LRT. 

Although modified radical mastectomy (MRM) is associated with 
higher morbidity than BCS, retrospective studies of primary surgery 
in de novo metastatic inflammatory BC (IBC) found that MRM was 
an independent factor associated with OS in patients with dnMBC 
metastatic IBC (39). Chen et al. (40) Also noted that MRM may 
improve disease specific survival in a subset of dnIBC patients. A 
randomized clinical study, JCOG 1017, is currently underway and 
this study will add more valuable evidence to this cohort of patients' 
survival and QoL (41).

Conclusion

Survival in dnMBC patients is currently higher than in the past 
decade. Typically, patients with dnMBC have more favorable disease 
characteristics and longer OS compared to metachronous patients (42). 
Stage IV BC is an extremely heterogenous disease and prognosis for these 
patients may vary according to the treatment choice. ST for dnMBC 
patients has dramatically evolved over the last two decades for every 
molecular subtype. LRT of the primary tumor and modern ST seem 
to be the perfect partners for better DFS and OS. Current guidelines 
offer LRT in selected cases due to the lack of clear evidence. However, 
there may be a subgroup of patients that may benefit more from LRT, 
including younger age, less tumor burden (oligometastatic disease, bone-
only disease) and favorable molecular subtype (HR positive patients). 
Meanwhile, LRT of the primary tumor should be discussed in a 
multidisciplinary context for every patient with dnMBC.
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Pure Tubular Breast Carcinoma: Clinicopathological 
Characteristics and Clinical Outcomes

ABSTRACT

Objective: Tubular breast carcinoma (TBC) is a rare subtype of breast carcinoma (BC) with a good prognosis. In this study, we aimed to assess the 
clinicopathological characteristics of pure TBC (PTBC), analyze factors that may influence long-term prognosis, examine the frequency of axillary lymph 
node metastasis (ALNM), and discuss the need for axillary surgery in PTBC.

Materials and Methods: Fifty-four Patients diagnosed with PTBC between January 2003 and December 2020 at Istanbul Faculty of Medicine were 
included. Clinicopathological, surgical, treatment, and overall survival (OS) data were analyzed.

Results: A total of 54 patients with a mean age of 52.2 years were assessed. The mean size of the tumor was 10.6 mm. Four (7.4%) patients had not 
undergone axillary surgery, while thirty-eight (70.4%) had undergone sentinel lymph node biopsy and twelve (22.2%) had undergone axillary lymph node 
dissection (ALND). Significantly, four (33.3%) of those who had undergone ALND had tumor grade 2 (p = 0.020) and eight of them (66.7%) had ALNM. 
Fifty percent (50%) of patients who were treated with chemotherapy had grade 2 and multifocal tumors and ALNM. Moreover, the frequency of ALNM 
was higher in patients with tumor diameters greater than 10 mm. Median follow-up time was 80 months (12–220). None of the patients had locoregional 
recurrence, but one patient had systemic metastasis. Furthermore, five-year OS was 97.9%, while ten-year OS was 93.6%.

Conclusion: PTBC is associated with favorable prognosis, good clinical outcomes and high survival rate, with rare recurrences and metastases.

Keywords: Pure tubular breast carcinoma, clinicopathologic characteristics, axillary lymph node metastasis, and clinical outcomes
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Introduction

Tubular breast carcinoma (TBC) is a rare subtype, accounting for 
1–2% of all breast carcinomas (BC) (1). TBC is a variant of invasive 
ductal carcinoma (IDC), characterized by well-formed tubular 
or glandular structures that are similar to structures seen in non-
neoplastic mammary parenchyma (2). TBC is generally positive for 
estrogen receptors (ER) and usually positive for progesterone receptors 
(PR) and negative for human epidermal growth factor receptor-2 
(HER2) overexpression (1). Histologically, TBC is classified into pure 
and mixed. Pure TBC (PTBC) contains a minimum of 90% tubular 
elements, and rare to no mitotic figures with low nuclear grade (G1) 

(3, 4). Generally, TBC has good biologic behavior and prognosis (3), 
with an incidence of metastasis of 8–20% compared with 50–60% for 
BC (5, 6). Even if metastasis occurs, TBC 15-year overall survival (OS) 
was as high as 100% for PTBC (6).

At the genetic level, genetic alterations in TBC are uncommon (7), 
and it’s similar to that in low-grade luminal subtypes of BC (8). 
Genetic abnormalities mainly include chromosomal abnormalities, 
such as 16q loss (78–86%) and 1q gain (50–62%). In addition, other 
genetic abnormalities have been reported, including the loss of 17p, 
8p and 3p and the gain of 16p and 11q (7). Based on gene expression 
profiling studies, it has been demonstrated that TBC belongs to the 

Key Points

• 	 Pure tubular breast carcinoma (PTBC) is associated with favorable prognosis and clinical outcomes.

• 	 Fifty percent (50%) of PTBC patients who were treated with chemotherapy had grade 2 and multifocal tumors, and axillary lymph node metastasis 
(ALNM).

• 	 The frequency of ALNM was higher in PTBC patients with tumor diameters greater than 10 mm.
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luminal A subtype of BC. Moreover, no association was reported 
between BRCA1 and BRCA2 mutation carriers and non-carriers in 
TBC patients’ families (9).

According to the National Comprehensive Cancer Network guidelines, 
TBC treatment is determined by the positivity of PR, ER, and HER2. 
The treatment protocol for patients with PR and ER negative or 
HER2 positive will be the same as in IDC. Adjuvant treatments for 
patients with PR and ER positive and HER2-negative tumors are 
determined by tumor size and axillary lymph node (ALN) status. 
Adjuvant endocrine therapy is considered the treatment protocol for 
tumors of less than 3 cm and is recommended for tumors greater than 
3 cm or node positive tumors. For patients with node-positive tumors, 
adjuvant chemotherapy is an option (10).

Breast cancer surgery has evolved to become more conservative for 
both the breast and axilla. ALND is typically reserved for patients with 
significant axillary disease, since it is associated with significant morbidity 
(11). Therefore, patient selection must be carefully considered. In 
particular, if there is one or two lymph node positivity, there is no need 
for complete axillary dissection in axillary surgery, as suggested in the 
ACOSOG Z0011 study (11). Additionally, many studies have postulated 
that axillary staging may be unnecessary in TBC patients (12, 13).

Materials and Methods

Patients Selection

This study is based on our analysis of a large, mono-institutional series 
of PTBC patients treated in a high-volume reference center with widely 
standardized treatment and management. A multidisciplinary team 
had discussed each case individually after surgery, and all decisions 
about adjuvant treatment had been made. The study population was 
made up of patients diagnosed with PTBC between January 2003 and 
December 2020 at the Department of General Surgery, Breast Surgery 
Unit. The histological types of all cases were carefully evaluated. 
Multiple clinical and pathological factors were investigated.

Pathological Investigation

The pathological tumor stage was assessed according to the American 
Joint Committee on Cancer’s 7th Staging System (14). Clinical features, 
demographic data and primary tumor characteristics were gathered from 
the institution digital records and pathology reports. Paraffin-embedded 
tissue obtained from excision specimen was microcut and stained 
with hematoxylin and eosin (H&E). ER (clone SP1, 1:100 dilution; 
Biocare Concord, CA, USA) and PR (clone SP2, 1:400 dilution; Spring 
Pleasanton, CA, USA), HER2 (clone SP3, 1:200 dilution; Thermo 
Waltham, MA, USA) and Ki67 (clone SP6, 1:100 dilution; Biocare 
Concord, CA, USA) were assessed by reviewing the archived glass slides. 
Either sentinel lymph nodes (SLNs) or lymph nodes cleared during 
axillary dissection were embedded in paraffin. The block of each lymph 
node was cut into 2 mm-thick sections and stained with H&E. Each 
slide was histopathologically reviewed under a light microscope for the 
presence of any metastatic cancer clusters (Figure 1). 

Patient Follow-up and Treatment 

Follow-up of patients was carried out at Istanbul Faculty of Medicine, 
Breast Surgery Unit. Patients came for follow-up every three months 
for the first two years, then every six months for the next two years, 
and later once a year. OS was defined as the number of months from 
the operation to the date of death. Patients were treated with either 
mastectomy or lumpectomy and ALND or sentinel lymph node 

biopsy (SLNB) with local radiotherapy. Hormone (PR/ER) receptor-
positive patients received endocrine therapy.

Statistical Analysis 

Statistical Package for the Social Sciences (SPSS), version 25.0 
(IBM Corp., Armonk, NY, USA) program was used for statistical 
analysis. Shapiro-Wilk test was used to test the normality of the data 
distribution of continuous variables with the statistical method. For 
data analysis, descriptive statistical methods (number, percentage, 
mean, standard deviation) were used, and for qualitative comparisons 
between groups, chi-square tests (Pearson chi-square, Continuity 
Correction, Fisher’s Exact test) were used. Survival calculations were 
made using the Kaplan-Meier analysis method. A p-value less than 
0.05 was considered to indicate statistically significant differences with 
a 95% confidence interval.

Results

Patients and Tumors Characteristics

During the study period, 6.849 patients were diagnosed with BC, 
and 0.7% (n = 54) were PTBC. The mean age of the PTBC patients 
was 52.2 years. Forty-four (81.5%) had undergone breast-conserving 
surgery (BCS), and ten (18.5%) patients had undergone mastectomy. 
Four (7.4%) patients had not undergone axillary surgery, while 
38 (70.4%) had undergone SLNB and 12 (22.2%) had undergone 
ALND due to positive results. The mean size of tumors was 10.6 mm. 
Forty-eight (88.9%) of the tumors were unifocal and six (11.1%) were 
multifocal. There was no lymphatic vascular invasion (LVI) or necrosis 
in any of the patients. Forty-eight (88.9%) patients had grade 1 tumor 
and six (11.1%) patients had grade 2 (Table 1).

All the tumors were ER positive and HER2 negative, but forty-
nine (90.7%) were PR positive and five (9.3%) were PR negative 
(Table 1). All patients received adjuvant endocrine therapy. Eight 
patients (14.8%) who had ALNM received both chemotherapy and 
radiotherapy. Radiotherapy was administered to all patients who 
underwent BCS (38/54; 70.4%) (Table 1).

Figure 1. Well-defined glands with round, oval or angular contours, 
open lumina, and absence of myoepithelial cell layer in PTBC

PTBC: Pure tubular breast carcinoma
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Comparison of the Different Characteristics of Patients and Tumors 

Twelve patients had undergone ALND due to ALNM, and 
significantly, four of them (33.3%) had tumor grade 2 (p = 0.020) 
and eight (66.7%) had ALNM (p = 0.001). Moreover, fifty percent 
(50%) of patients who were treated with chemotherapy had grade 
2, ALNM and multifocal tumors (p = 0.001, p = 0.007 and p = 
0.031, respectively). Furthermore, the frequency of ALNM was 

higher in patients with tumor diameters greater than 10 mm 
(Table 2).

Patients Follow-up and Overall Survival  

Median follow-up time was 80 (12–220) months. None of patients 
exhibited loco-regional recurrence, but one patient had systemic metastasis. 
Five-year OS was 97.9%, while ten-year OS was 93.6% (Figure 2).

Table 1. Patient and tumor characteristics

Characteristics (n = 54) Category n (%)

Age, mean (SD) All 52.2 (10.7)

Age group
<50 years 23 (42.6)

≥50 years 31 (57.4)

pT stage
pT1 53 (98.1)

pT2 1 (1.9)

pN stage
pN0 46 (85.2)

pN1-N2 8 (14.8)

Tumor focality
Unifocal 48 (88.9)

Multifocal 6 (11.1)

Tumor diameter (mm), mean (SD)

All 10.6 (4.7)

≤10 mm 32 (59.3)

>10 mm 22 (40.7)

Breast surgery
BCS 44 (81.5)

Mastectomy 10 (18.5)

Axillary surgery

Not done 4 (7.4)

SLNB 38 (70.4)

ALND 12 (22.2)

Grade
1 48 (88.9)

2 6 (11.1)

LVI Negative 54 (100)

Necrosis Negative 54 (100)

ER Positive 54 (100)

PR
Positive 49 (90.7)

Negative 5 (9.3)

HER2 Negative 54 (100)

Adjuvant therapy

None* 8 (14.8)

RT 38 (70.4)

CT+RT 8 (14.8)

Median follow-up (months) All 80 (4–220)

Type of recurrence

Locoregional 0 (0.0)

Systemic 1 (1.9)

No 53 (98.1)

Cause of death

Metastatic breast cancer 1 (1.9)

Other 2 (3.7)

No death 51 (94.4)

pT: pathologic tumor; pN: pathologic node; ER: estrogen receptor; PR: progesterone receptor; CT: chemotherapy; RT: radiotherapy; LVI: lymph vascular 
invasion; BCS: breast conserving surgery; SLNB: sentinel lymph node biopsy; ALND: axillary lymph node dissection; *: patients received only adjuvant 
endocrine therapy
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Discussion and Conclusion

TBC is well known to be one of the less aggressive BCs, and 
histologically it is distinguished by tubule formation. In this study, 
cases were reported using the The American Joint Committee on 
Cancer criteria, and only cases of PTBC were included. These results 
showed that PTBC has a favorable prognosis, with good clinical 
outcomes and high survival rate. Furthermore, recurrences and 
metastases are rare.

Pathological tumor size is accepted as an independent factor in 
determining the frequency of lymph node involvement frequency. 

The presence of a small tumor diameter has been identified as a 
favorable prognostic factor for TBC. Lea et al. (15) investigated 146 
cases of PTBC and the median tumor size was 10 mm (range 1-52 
mm), with 93 of them being less than or equal to 20 mm. In addition, 
using a histological criterion of more than 90% tubule formation to 
define PTC, Papadatos et al. (16) showed that the median size of 
PTBC was small at about 10 mm. Dejode et al. (17) also reported 
a similar result, with a median tumor size of 9.59 (1–22) mm. 
Additionally, in line with the literature (18, 19), Metovic at al. (20) 
confirmed the small size (generally less than 10 mm) of PTBC tumors 
and the excellent outcomes. Moreover, there were no local or distant 
recurrences observed in the PTBC. Our findings are in keeping with 

Table 2. Comparison of patients stratified by tumor grade, patient age, lymph node involvement and tumor focus (multifocal 

versus unifocal)

All Middle 
grade (II)

Young age 
(<50)

LN (+) Multifocal
(Yes)

Patients (n = 54) n n (%) p n (%) p n (%) p n (%) p

Age 0.384a NA 0.999a 0.073a

<50 23 4 (17.4) NA 3 (13) 5 (21.7)

≥50 31 2 (6.5) NA 5 (16.1) 1 (3.2)

Tumor diameter 0.211a 0.233c 0.051a 0.678a

≤10 mm 32 2 (6.3) 11 (34.4) 2 (6.3) 3 (9.4)

>10 mm 22 4 (18.2) 12 (54.5) 6 (27.3) 3 (13.6)

ALNM 0.213a 0.999a NA 0.999a

No 46 4 (8.7) 20 (43.5) NA 5 (10.9)

Yes 8 2 (25) 3 (37.5) NA 1 (12.5)

Tumor focus 0.127a 0.073a 0.999a NA

Unifocal 48 4 (8.3) 18 (37.5) 7 (14.6) NA

Multifocal 6 3 (33.3) 5 (83.3) 1 (16.7) NA

Breast surgery 0.070a 0.294a 0.632a 0.070a

BCS 44 3 (6.8) 17 (38.6) 6 (13.6) 3 (6.8)

Mastectomy 10 3 (30) 6 (60) 2 (20) 3 (30)

Axillary surgery 0.020b* 0.677b <0.001b* 0.641b

Not done 4 0 (0) 1 (25) 0 (0) 0 (0)

SLNB 38 2 (5.3) 16 (42.1) 0 (0) 4 (10.5)

ALND 12 4 (33.3) 6 (50) 8 (66.7) 2 (16.7)

Grade NA 0.384a 0.213a 0.127a

1 48 NA 19 (39.6) 6 (12.5) 4 (8.3)

2 6 NA 5 (66.7) 2 (33.3) 2 (33.3)

PR 0.999a 0.380a 0.999a 0.999a

Positive 49 6 (12.2) 22 (44.9) 8 (16.3) 6 (12.2)

Negative 5 0 (0) 1 (20) 0 (0) 0 (0)

Adjuvant therapy 0.001b* 0.370b 0.007b* 0.031b*

Didn’t receive* 8 1 (12.5) 5 (62.5) 0 (0) 1 (12.5)

RT 38 1 (2.6) 14 (36.8) 4 (10.5) 2 (5.3)

CT + RT 8 4 (50.0) 4 (50) 4 (50) 3 (37.5)

*: p<0.05; a: Fisher’s Exact testi; b: Pearson chi-square; c: continuity correction; NA: not available; LN: lymph node; ER: estrogen receptor; PR: progesterone 
receptor; CT: chemotherapy; RT: radiotherapy; BCS: breast conserving surgery; ALNM: axillary lymph node metastasis; SLNB: sentinel lymph node biopsy; 
ALND: axillary lymph node dissection; *: They received only adjuvant endocrine therapy
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these earlier studies; the mean tumor size was 10.6 mm, there was an 
absence of LVI and necrosis in the PTBC cases, and this result agrees 
with the findings of Rakha et al. (7). All of these findings suggest good 
prognosis and outcomes in PTBC.

ALNM is one of the most important prognostic factors in the 
staging and clinical management of BC. Many authors have found 
that PTBC patients have a lower incidence of ALNM and a better 
prognosis than patients with more poorly differentiated carcinomas 
(21, 22). Several studies have reported the association between tumor 
size and ALNM in TBC, especially in the pure subtype (12, 13, 16, 
23). Nevertheless, there is a suggestion to perform SLNB on tumors 
larger than 10 mm, but this remains debatable (13, 18). Papadatos et 
al. (16) reported ALNM in only one of 22 cases, and they found no 
ALNM in PTBC when the tumor diameter was 10 mm or less (zero 
of 16). Furthermore, Cabral et al. (12) reported no ALNM in tumors 
less than or equal to 15 mm (zero of 20). Moreover, Winchester et 
al. (23) found no association between ALNM  and tumor diameter 
in tumors smaller than 10 mm or tumors 10–20 mm. In the present 
study, ALNM  occurrence was more likely in PTBC patients with 
tumor diameters greater than 10 mm.

Similar to our results, PTBCs in general are ER positive with a low-
grade tumor (15, 24, 25). These characteristics result in a more 
favorable response to adjuvant endocrine treatment, leading to better 
prognosis and survival rate. None of the patients in the present 
study had a loco-regional recurrence, except for one patient who had 
multiple systemic metastasis (1.9%). The five-year OS was 97.9%, and 
the ten-year OS was 93.6%. In comparison to other study findings, 
Huang et al. (26) investigated the outcomes of TBC in 2.735 patients 
and showed that five-year OS was 97.2% and ten-year OS was 90.7%. 
In another study by Poirier et al. (27), it was reported that the 13-
year OS of 223 PTBC patients was 95.8% for N0 PTBC patients, 
compared to 90.0% for N1-3 PTBC. Also, 13-year OS of PTBC was 
similar to that of grade 1 IDC (27). In the study of Lea et al. (15), 146 
PTBC patients were investigated, and ALNM was uncommon. Eight 
(5%) patients had recurrent disease, and three of them died as a result. 
However, ten-year OS was 97%.

Peters et al. (21) found that as the non-tubular component increased, so 
did the tumor’s biological aggressiveness. As we found no locoregional 
or systemic recurrence, with the exception of one patient in this study, 

we also suggest that PTBC tumors are less aggressive. As a result of 
our findings and those of others, it appears that PTBC patients may 
expect favorable prognosis, good clinical outcome and high survival 
rate, which may in part be due to the fact that PTBC are often ER 
positive and low grade, which leads to a good response  to therapy. 
Surgical axillary investigation may not be warranted in PTBC patients 
who have a good initial prognosis.

Pure TBC is associated with favorable prognosis, good clinical 
outcomes and high survival rate and recurrences and shows rare 
recurrences and metastases. 	
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 Introduction

Breast cancer is the most often diagnosed malignant neoplasm in 
women. Globally, there are over 2.2 million new cases diagnosed 
annually and almost 700 thousand deaths from this cancer (1, 2). In 
Poland, the number of new diagnoses of breast cancer increases year by 
year and currently it is the most frequently diagnosed cancer among 
women. This cancer is also the second most common cause of death 
in the female population. In 2020, 24,644 new cases of breast cancer 

were confirmed, which accounted for 24.2% of all cancer diagnoses 
in women (2, 3). Despite significant progress in the diagnosis and 
treatment of breast cancer, it has a marked negative impact on the 
quality of life of affected women (4). Due to the increase in the number 
of cancer cases, as well as higher 5-year survival rates, which together 
result in an increasing number of women completing treatment, it 
is important to ensure the highest quality of life for these patients. 
Quality of life largely depends on clinical practice, for example the 
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Key Points

• 	 Generally, women surgically treated for breast cancer had a reduced overall quality of life.

• 	 A relatively higher declared quality of life was found in the group who underwent breast conserving therapy (BCT) as compared to patients who 
underwent mastectomy.

• 	 After BCT, patients functioned better physically and sexually.

• 	 A higher declared quality of life was also reported by patients who underwent breast reconstruction compared to the group who did not undergo 
reconstruction.

• 	 In order to ensure the highest possible quality of life for women with breast cancer, the surgical method, whenever possible, should include breast 
protection or the possibility of reconstruction.

ABSTRACT

Objective: Breast cancer is the most common malignant neoplasm among women in Poland. The primary treatment for breast cancer is surgery. The 
choice of surgical treatment method can significantly affect the quality of life of women with breast cancer.

Materials and Methods: Women treated surgically because of breast cancer were included. The quality of life was assessed by survey using the quality 
of live questionnaire (QLQ)-C30 and QLQ-BR23 (European Organization for the Research and Treatment of Cancer) questionnaires, taking into account 
the following factors: The method of surgery performed and comparing breast conserving therapy (BCT) with mastectomy, and breast reconstruction or 
the lack of it.

Results: The study included 243 subjects. Women had a reduced overall quality of life (53.88 points out of 100), in particular emotional (59.77) and 
sexual (17.49) functioning, and a poor body image assessment (61.57). Patients after BCT functioned better in physical (p = 0.001) and sexual (p = 0.007) 
terms, and also experienced lower pain intensity (p = 0.003) and shoulder discomfort (p = 0.024). The quality of life was significantly higher (p = 0.003) in 
the opinion of women who underwent breast reconstructive surgery.

Conclusion: The quality of life of women depends on the surgical treatment method used when treating breast cancer. For this reason, the choice of 
method, whenever possible, should promote breast protection or its postoperative reconstruction.

Keywords: Breast cancer; quality of life; mastectomy; conserving therapy; reconstruction

https://orcid.org/0000-0001-6089-8869
https://orcid.org/0000-0002-9675-7942


122

Eur J Breast Health 2023; 19(2): 121-133

choice of therapy, and is increasingly important in the objective and 
subjective assessment of treatment outcomes (5, 6).

Surgery, the main task of which is to completely excise the tumour with 
a reserve of healthy tissues, is central in the treatment of breast cancer. 
It should be remembered that the methods of surgical treatment have 
evolved over time. With the development of biological and genetic 
laboratory techniques and imaging methods, there has been a shift 
from the use of extensive but tolerated surgery to minimally invasive 
surgery that is equally effective (7). Surgical treatment of the breast is 
considered to be very aggressive, causing fear and anxiety, mainly in 
terms of the aesthetic effects of the treatment, but also the uncertainty 
of effects in the context of the underlying disease. Patients fear disability, 
death, and also fear the breaking up of their family (8). Patients who 
have undergone radical surgical treatment may suffer from the “half 
woman/body complex” which can cause lowered self-esteem. They feel 
defective, have lowered self-esteem in terms of femininity and shaky 
self-esteem in the social dimension. Moreover, among women who 
have undergone surgical treatment, depression, problems in the sexual 
sphere and financial difficulties are observed as a consequence of the 
disease (9, 10).

Conducting research on the assessment of the quality of life after 
surgical treatment of breast cancer is particularly important because 
the results of such research may clearly indicate the need for individual 
adjustment of the therapeutic process, especially psychotherapy, to the 
real needs of women.

The objective of the study was to assess the influence of the surgical 
treatment used on the quality of life of women with breast cancer. 
The assessment takes into account the method of surgery, specifically 
mastectomy vs breast conserving therapy (BCT) and the performance 
or non-performance of breast reconstruction.

Materials and Methods 

Data Collection Process

Studies to assess the quality of life were carried out among women 
diagnosed with breast cancer who had undergone surgery. All women 
were treated at the Podkarpackie Oncology Centre in Brzozów, Poland. 
The quality of life was assessed, taking into account surgical method 
(BCT vs. mastectomy) and whether or not breast reconstruction 
had been performed. Characteristics of the respondents taking into 
account the surgical treatment method is presented in Figure 1.

The inclusion criteria for the study were: Diagnosis of breast cancer; 
undergoing a stage of surgical treatment; and giving informed consent 
to participate in the study. The exclusion criteria were: non-breast 
cancer in the last 5 years; bilateral breast cancer; life expectancy less 
than half a year; age under 18 or over 75 years; and immediate breast 
reconstruction. All patients participating in the study were informed 
about the purpose of the research, guaranteed confidentiality and 
anonymity, and the voluntary nature of participation, as well as the 
possibility to withdraw from the study at any stage.

Methods

The research used a diagnostic survey method, and the research 
tools were a standardized questionnaire to measure the quality of life 
of women treated for breast cancer. These were the quality of live 
questionnaire (QLQ)-C30 and the QLQ-BR23 (breast cancer) module 
in the Polish version (11, 12). In order to obtain socio-demographic 

and medical data, an original questionnaire was used. In Poland, the 
accuracy and reliability of the QLQ-C30 questionnaire and its version 
BR-23 were assessed, which confirmed the legitimacy of their use in 
assessing the quality of life of patients with breast cancer (12).

The QLQ-C30 questionnaire consists of five scales that assess the 
quality of life in terms of physical functioning, performing social roles, 
emotional, and cognitive and social functioning, as well as general 
assessment of health and quality of life. The QLQ-C30 questionnaire 
also includes scales assessing disease symptoms, such as fatigue, nausea 
and vomiting, and pain. In addition, this questionnaire contains 
six individual items (questions) also determining the intensity of 
symptoms - dyspnoea, insomnia, loss of appetite, constipation, 
diarrhoea, and financial problems resulting from the disease.

The European Organization for the Research and Treatment of Cancer 
(EORTC) QLQ-BR23 scale is a complementary module to QLQ-C30 
and is dedicated to women with breast cancer. In the case of QLQ-
BR23, body image, sexual functioning, sexual pleasure, perspective of 
the future and the following symptom scales are assessed: side effects of 
systemic treatment; breast-related ailments; shoulder-related ailments; 
and sadness/stress related to hair loss.

The research was approved by the Society for Quality of Life Research 
at the European Commission, based in Brussels, and the director of the 
Fr. B. Markiewicz’s Podkarpackie Oncological Centre in Brzozów. The 
project also received a positive opinion from the Bioethics Committee 
and was in line with the recommendations of the Helsinki Declaration.

Statistical Analysis

The results were statistically processed according to the EORTC 
guidelines. For each patient, the raw coefficient was calculated, and 
then a linear transformation was performed to obtain the value of 
the score. All scales range from 0 to 100. In the case of functional 
scales, the higher coefficient corresponds to a better (higher) level 
of functioning, while the higher the score for symptom scales and 
individual symptoms, the greater the symptom severity and the worse 
the patient feels.

Figure 1. Characteristics of the respondents in the field of the 
surgical treatment method



123

Konieczny and Fal. The Surgical Treatment Method and Quality of Life of Women With Breast Cancer

The Statistica 10.0 program (StatSoft Inc., 2011) was used for statistical 
analysis (13). The consistency of the distribution of quantitative 
variables with the normal distribution was tested using the Shapiro–
Wilk test. In the event of failure to meet the assumptions regarding 
the use of parametric methods, non-parametric methods were used to 
verify statistical hypotheses. The following non-parametric tests were 
used: Mann–Whitney U test, Kruskal–Wallis test (including Dunn’s 
Post–hoc test). The significance level was assumed to be α = 0.05. The 
results were considered statistically significant when the calculated test 
probability p met the inequality p<0.05.

Results

Study Participants 

The mean ± standard deviation (SD) age of the patients participating 
in the studies was 55.4±13.7 years. The largest group consisted of 
patients aged over 60 to 75 (n = 79; 32.4%), while the smallest group 
were patients in the age group 20–30 (n = 11; 4.4%). Moreover, the 
proportion of patients in the age groups 31–40, 41–50, 51–60 was, 
respectively, 22.5% (n = 54), 24.6% (n = 60), and 16.1% (n = 39). 
The majority of the respondents lived in cities - 56.3% (n = 137), 
with the greatest number of women living in cities with up to 10,000 
inhabitants (29.1%; n = 71) and cities with up to 50,000 inhabitants 
(16.6%; n = 40), and the smallest percentage were women living in 
cities with more than 50,000 inhabitants (10.6%, n = 26). Most of the 
women were married or in a partner relationship (68.1%, n = 165). 
The largest group of respondents had secondary education (38.2%; n 
= 93), slightly less women had higher education (35.3%; n = 86), and 
just over a quarter had basic vocational education (26.5%; n = 64). 
Information on socio-demographic data is presented in Table 1.

The number of women who underwent BCT was 125 (51.4%), while 
the remaining women (48.6%; n = 118) underwent mastectomy. 
The study group was balanced in terms of systemic treatment - 
chemotherapy, radiotherapy and hormone therapy. All patients 
underwent the same type of axillary surgery, i.e. dissection of the 
axillary lymph nodes (Table 2).

General Quality of Life

The evaluation of individual functional scales QLQ-C30 showed that 
the participants had a reduced overall quality of life and health (mean 
= 53.88, median = 50.00, SD = 19.72). Physical functioning (mean = 
74.86, median = 80.00, SD = 18.07), performing social roles (mean 
= 73.87, median = 66.67, SD = 22.89), cognitive (mean = 70.32, 
median = 66.67, SD = 25.52) and social (mean = 69.86, median = 
66.67, SD = 28.69) functioning were rated the highest, and emotional 
functioning (mean = 59.77, median = 66.67, SD = 24.99) was rated 
the lowest. The women included in the study were significantly 
concerned about their futures (mean = 30.97, median = 33.33, SD = 
33.86). It should be highlighted that in functional assessment, women 
rated sexual functioning the lowest (mean = 17.49, median = 0.00, 
SD = 23.56). The mean sexual satisfaction score of sexually active 
patients was 46.41 (median = 33.33, SD = 33.86). The mean value of 
the scale assessing patients’ body image was 61.57 (median = 66.67, 
SD = 32.95) (Figures 2, 3).

Quality of Life and Surgical Method 

Significant differences were observed between patients who underwent 
BCT and mastectomy in terms of health and quality of life (p = 0.002) 
and physical functioning (p = 0.001). Patients who underwent BCT 
had a higher quality of life in these domains compared to women who 
underwent mastectomy. The majority of the women did not differ in 
terms of the intensity of symptoms resulting from the disease. The 
values of symptom scales in patients who underwent BCT were similar 
to the results achieved by women after mastectomy, with the exception 
of intensity of pain, which was reported to be higher in women after 
mastectomy (Table 3).

Significant differences were reported between the following subscales 
of the functional scales of the QLQ-BR23 questionnaire: Body image 
(p = 0.003), sexual functioning (p = 0.007) and sexual satisfaction 
(p = 0.005), and in the case of symptom scales, the differences 
concerned shoulder-related ailments (p = 0.024). Sexual functioning, 
sexual satisfaction and body image were rated higher by women 
who underwent BCT and lower by respondents who underwent 
mastectomy. Women who underwent mastectomy indicated a greater 
severity of shoulder-related ailments compared to the respondents after 
conserving therapy (means of 31.56 vs. 26.56, respectively). Detailed 
data is included in Table 4.

Quality of Life and Breast Reconstructive Surgery  

The quality of life was higher in the opinion of women who underwent 
breast reconstruction compared to the group of respondents who did 
not undergo such surgery. A higher assessment of the quality of life 
was expressed by higher values ​​of functional scales and symptom scales 
QLQ-C30 and BR23 (Tables 5 and 6). Women with breast cancer who 
did not undergo breast reconstruction assessed their health and quality 
of life lower, as well as their physical functioning, performing social 
roles, emotional functioning and social functioning. The decrease in 
the quality of life was influenced by the intensification of symptoms 
in the group of women who did not undergo breast reconstruction. 

Table 1. Socio-demographic characteristics of the whole 

study group

Variable n %

Age group (years)

20–30 11 4.4

31–40 54 22.5

41–50 60 24.6

51–60 39 16.1

61–75 79 32.4

Place of residence

Village 106 43.7

City ​​up to 10.000 inhabitants 71 29.1

City of more than 10.000 and less than 50.000 
inhabitants

40 16.6

City with more than 50.000 inhabitants 26 10.6

Marital status

In relationship 165 68.1

Single 78 31.9

Education

Primary/vocational 64 26.5

Secondary 93 38.2

Tertiary 86 35.3
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These patients indicated a greater severity of symptoms, including 
fatigue, pain and loss of appetite. At the same time, the respondents 
emphasized the emergence of financial problems as a result of the 
disease. These differences were so large that they were statistically 
significant (Table 5).

The values of the functional and symptom scales of the QLQ-BR23 
questionnaire also indicated a reduced assessment of the quality of life 
in the group of women not undergoing breast reconstructive surgery 
(Table 6). The respondents who underwent breast reconstructive 
surgery had a statistically significantly higher assessment of their body 
image compared to women who did not undergo breast reconstruction. 
Moreover, patients after reconstructive surgery rated their quality of 
sex life higher and, to a lesser extent, indicated side effects of systemic 
treatment, shoulder-related ailments and breast-related ailments were 
less severe.

Discussion and Conclusion

Surgery is of fundamental importance in the treatment of women 
diagnosed with breast cancer. The choice of the method, which may 
include BCT, mastectomy, mastectomy with simultaneous or delayed 
reconstruction, and removal of lymph nodes significantly determines 
the quality of life of patients. Breast cancer is a disease that particularly 
affects the emotional functioning of patients. On the one hand, it is 
a life-threatening disease, and on the other hand, it interferes with 
the psyche of women who are afraid of losing their femininity and 
sexuality (14). Therefore, the reasons for making decisions about 
breast reconstructive surgery primarily include the desire to maintain 
the current appearance and physical activity (15).

This study assessed the quality of life of women depending on the 
surgical method (conserving therapy vs. mastectomy). The results 
suggest that a significant problem for women after mastectomy is 
the low quality of life in the sexual sphere, and therefore the need for 
support for affected women, especially in this area. The results of the 
research conducted by Kowalczyk et al. (16) show greater disorders 
of sexual functions in women after mastectomy compared to patients 
after BCT, and our results are in agreement with this. According to 
Kowalczyk et al. (16) in this situation, the partner’s support and proper 
relationships are of particular importance, as they reduce the risk of 
deteriorating sexual functioning and low body image assessment. 
Similar studies were also conducted by Alicikus et al. (17) among 
Turkish women comparing selected aspects of women’s quality of life 
divided into patients after mastectomy and after conserving therapy. 
The group of women who underwent mastectomy more often reported 
a decrease in libido, which resulted in a reduction in their quality of 
life. Although in these studies, 80% of patients were satisfied with the 
overall appearance, only 54% of them accepted their naked body. In 
contrast, patients included in our study rated sexual functioning the 
lowest, which implies that both body sexuality and functioning in this 
area constitute a special problem for women who are surgically treated 
for breast cancer.

An important issue, physical rather than psychological, to which 
patients with breast cancer pay attention, involves shoulder-related 
ailments. We showed that women who underwent mastectomy 
reported greater ailments compared to the respondents after conserving 
therapy. Other authors also drew attention to the problem of upper 
limb ailments (18, 19). However, there is a lack of long-term follow-
up, conducted several years after surgery, to assess the severity of these 
ailments and the possible transiency of the symptom. A small number 

Table 2. Characteristics of the study group taking into account medical factors

Treatment group Breast-conserving
surgery

Total mastectomy
without reconstruction

Total mastectomy
with reconstruction

Variable n % n % n %

Systemic treatment

Chemiotherapy 125 51.4 64 26.4 54 22.2

Radiotherapy 122 50.2 62 25.5 54 22.2

Hormotherapy 118 48.6 60 24.7 52 21.4

Type of axillary surgery - axillary lymph node dissection 125 51.4 64 26.4 54 22.2

Figure 2. Assessment of women’s quality of life-categories related 
to QLQ-C30, functional scales 5QL – health status and quality of life

PF: physical functioning; RF: performing social roles; EF: emotinal functioning; CF: 
cognitive functioning; SF: social functioning

Figure 3. Assessment of women’s quality of life – categories related 
to QLQ-BR23, functional scales 

(An image of your own body. SF: sexual function; SE: sexual satisfaction; FP: the 
prospect of the future)
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of studies in this field have shown that five years after diagnosis, 38% 
of patients still experienced shoulder discomfort, significantly affecting 
their quality of life (20). In particular, these problems involve oedema 
and the limited range of motion of the upper limb.

In our study, a significantly higher quality of life was demonstrated 
in the group of women who underwent conserving therapy. This 
concerned, in particular, the scope of physical functioning, body image 
assessment, sexual functioning and satisfaction, as well as pain and 

shoulder-related ailments. Similarly, the studies conducted by Akça et 
al. (21) showed that BCT has a more beneficial effect on overall health 
and quality of life, physical, cognitive and social functioning, and the 
severity of symptoms in women compared to mastectomy. Patients 
who underwent mastectomy had a lower quality of life compared to 
women after BCT. Similar results were obtained by Enien et al. (22), 
who reported that patients after BCT had a higher quality of life in 
terms of functioning. Moreover, women after mastectomy reported 

Table 3. Mean values of the QLQ-C30 scale and the surgical method

QLQ p

Surgical method

Conserving therapy Mastectomy

M SD M SD

QLQ-C30

Health and quality of life 0.002 56.05 18.09 54.19 18.53

Physical functioning 0.001 77.32 16.50 74.78 16.72

Performing social roles ns 71.84 23.75 72.95 20.03

Emotional functioning ns 58.72 24.00 60.63 23.99

Cognitive functioning ns 69.92 25.14 75.36 20.33

Social functioning ns 68.97 28.77 72.22 24.86

Fatigue ns 37.42 18.42 35.27 19.15

Nausea/vomiting ns 34.48 38.11 35.99 36.89

Pain 0.003 21.46 17.22 25.91 18.19

Dyspnoea ns 19.54 24.67 16.91 23.34

Insomnia ns 38.70 27.32 37.20 27.73

Loss of appetite ns 39.08 33.03 36.72 32.41

Constipation ns 10.73 19.35 15.46 23.28

Diarrhoea ns 9.58 16.00 8.69 14.75

Financial problems ns 32.18 34.64 32.37 28.57

M: mean; SD: standard deviation; ns: not significant 

Table 4. Mean values of the QLQ-BR23 scale and the surgical method

QLQ BR-23 p

Surgical method

Conserving therapy Mastectomy

M SD M SD

Body image 0.003 58.97 32.22 52.70 32.85

Sexual functioning 0.007 24.90 26.15 13.53 20.47

Sexual satisfaction 0.005 47.59 27.74 44.46 24.22

Perspective of the future ns 31.42 33.47 26.09 30.18

Side effects of treatment ns 33.55 21.5 30.3 18.06

Shoulder-related ailments 0.024 26.56 20.15 31.56 18.24

Breast-related ailments ns 27.49 17.75 23.55 19.7

Hair loss ns 71.53 35.05 65.79 39.88

M: mean; SD: standard deviation; ns: not significant 
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more shoulder-related ailments. Similar conclusions can also be drawn 
from the study conducted by Arora et al. (23). These authors showed 
that patients who underwent mastectomy had worse social functioning 
compared to patients after tumorectomy and had a lower assessment 
of their own body image. It should be noted that in recent years there 
has been an increase in the number of mastectomies performed, and 
at the same time, as a result of increased awareness of women and 
the development of surgical and oncoplastic techniques, an increase in 
breast reconstructive procedures is also evident (24-26).

Women treated for breast cancer had a reduced overall quality of life. 
A relatively higher declared quality of life was observed in the group of 
patients who underwent BCT compared to patients who underwent 
mastectomy. Patients after BCT functioned better physically and 
sexually. Higher declared quality of life was also observed in the 
group of patients who underwent breast reconstruction compared to 
the group who did not undergo reconstruction. In order to ensure 
the highest possible quality of life for women with breast cancer, the 
surgical method, whenever possible, should include breast protection 
or the possibility of its reconstruction.

Table 5. Mean values of the QLQ-C30 scale and breast reconstructive surgery

QLQ-C30 p

Breast reconstructive surgery

No reconstruction Reconstruction

Mean SD Mean SD

Health and quality of life 0.003 56.31 19.21 70.25 18.35

Physical functioning 0.007 68.56 18.26 82.36 19.04

Performing social roles 0.002 73.26 22.25 79.85 22.56

Emotional functioning 0.005 57.46 20.58 63.45 20.14

Cognitive functioning ns 68.59 22.45 77.55 21.35

Social functioning 0.033 73.15 22.48 83.49 19.85

Fatigue 0.001 42.18 21.16 30.56 19.58

Nausea/vomiting ns 42.38 22.58 38.59 19.65

Pain 0.002 31.25 2081 21.55 19.55

Dyspnoea ns 21.58 25.85 17.95 15.89

Insomnia ns 42.59 22.77 38.66 25.18

Loss of appetite 0.00 45.89 25.48 31.24 22.48

Constipation ns 15.89 22.15 14.58 20.38

Diarrhoea ns 17.45 19.25 15.25 18.25

Financial problems 0.01 44.15 18.45 35.25 17.25

SD: standard deviation; ns: not significant 

Table 6. Mean values of the QLQ-BR23 scale and breast reconstructive surgery

QLQ-BR23 p

Breast reconstructive surgery

No reconstruction Reconstruction

Mean SD Mean SD

Body image 0.002 58.73 31.16 68.64 36.23

Sexual functioning 0.003 16.58 20.31 25.46 19.65

Sexual satisfaction ns 42.86 20.15 45.13 21.3

Perspective of the future ns 35.42 32.33 30.15 21.28

Side effects of the treatment 0.001 34.72 20.91 25.69 20.46

Shoulder-related ailments 0.002 26.52 15.23 20.51 18.48

Breast-related ailments 0.004 28.12 18.18 18.12 17.23

Hair loss ns 65.24 36.48 68.18 35.25

SD: standard deviation; ns: not significant 
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Introduction

Breast cancer is the most common malignancy in women globally 
and the second most frequent cause of cancer-related death (1). 
Breast cancer is divided into subtypes with biologically different 
characteristics. Human epidermal growth factor receptor 2 (HER2) 
oncogene receptor can be detected in approximately 15–25% of 
breast cancer patients (2, 3). The HER2 receptor is a transmembrane 
protein with intracellular tyrosine kinase activity from the epidermal 
growth factor receptor family (4). It has functions in cell growth 

and differentiation. HER2 receptor positivity is detected by in situ 
hybridization and immunohistochemistry (IHC) methods. Many 
therapeutic agents target the HER2 receptor, such as trastuzumab, 
pertuzumab, lapatinib, trastuzumab emtansine, and trastuzumab 
deruxtecan, and have been using to treat many HER2-positive solid 
tumors, especially breast and gastric cancer.

Trastuzumab is the first agent to used as a targeted therapy in the 
treatment of HER2-positive metastatic breast cancer patients. In 
patients whose disease progressed after trastuzumab-based therapy, 
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Key Points

• 	 The combination of lapatinib and capecitabine was effective in the treatment of human epidermal growth factor receptor 2 positive metastatic breast 
cancer.

• 	 Clinical and pathological factors affected the efficacy of the combination of lapatinib and capecitabine.

• 	 The combination of lapatinib and capecitabine was well tolerated in patients and side effects are generally easily managed.
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ABSTRACT

Objective: The aim was to assess the prognostic variables in human epidermal growth factor receptor 2 (HER2)-positive metastatic breast cancer patients 
receiving lapatinib plus capecitabine.

Materials and Methods: Retrospective data on HER2-positive metastatic breast cancer patients who received lapatinib and capecitabine were analyzed. 
Survival outcome was obtained with Cox regression analysis and the Kaplan–Meier method.

Results: The study included 102 patients. Forty-four (43.1%) patients had de novo metastatic disease. The most frequent metastatic sites were, in order, 
bone (61.8%), brain (57.8%), liver (35.3%), and lung (34.3%). All of the patients had previously received chemotherapy based on trastuzumab. With 
combined lapatinib and capecitabine, complete response was observed in 7.8%, partial response in 30.4%, and stable disease in 24.5%. Progression-
free survival was 8 (95% confidence interval, 5.1–10.8) months. In multivariable analysis, endocrine therapy (p = 0.02), de novo metastatic disease (p = 
0.02), and age (p = 0.02) were prognostic factors for progression-free survival. However, the number of chemotherapy cycles with trastuzumab, palliative 
radiotherapy, history of breast surgery, and the number of metastatic sites were not significant in this respect.

Conclusion: These results have demonstrated the effectiveness of lapatinib plus capecitabine in metastatic HER2-positive breast cancer patients. 
Furthermore, unfavorable prognostic factors for progression-free survival were shown to be hormone-negative tumor, de novo metastatic disease, and young 
age.
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tumor progression was delayed, and a trend towards an improvement 
in overall survival (OS) was achieved, although not statistically 
significant, with the combination of lapatinib plus capecitabine 
(LC) compared to only capecitabine (5, 6). In another study, the 
combination of LC was found to be superior in terms of progression-
free survival (PFS) compared to capecitabine alone in patients who had 
previously received multiple treatments (anthracycline, taxane, and 
trastuzumab) (7). There is a limited number of studies examining the 
factors affecting the time to progression with the combination of LC 
in HER2-positive metastatic breast cancer patients who have received 
previous treatment. The aim of this study was to examine the factors 
affecting the efficacy of the combination of LC.

Materials and Methods

Patient Inclusion and Data 

This study was designed as a cross-sectional, retrospective study. Ethics 
committee approval was obtained before the study, and our study was 
conducted according to good clinical practices guidelines. Patients 
who received treatment in a single oncology center between 2009 
and 2020 were included in the study. The patients in the study were 
identified through the information processing system. All patients 
included in the study had metastatic breast cancer with HER2-
positive features and had previously received at least one series of 
cancer chemotherapy. Patients who received other treatments, such as 
pertuzumab and trastuzumab emtansine targeting the HER2 receptor, 
other than trastuzumab-based treatment, before LC treatment, and 
patients who did not have sufficient data were excluded from the 
study. Demographic and clinicopathological features of the study 
cohort were extracted from hospital files. All treatments (surgery, 
radiotherapy, systemic cancer treatments) given to the patients were 
also noted. Progesterone receptor and estrogen receptor (ER) positivity 
were determined by IHC. HER2 receptor positivity was diagnosed by 
IHC (score 3) or in situ hybridization methods.

The patients used capecitabine 1000 mg/m2 twice a day (1–14 days 
every three weeks) and lapatinib 1250 mg/day. Treatment-related 
response assessments were performed radiologically (computed 
tomography or magnetic resonance imaging) every three months. 
LC combination-related response assessment was performed using 
Response Evaluation Criteria in Solid Tumors (RECIST 1.1) criteria. 
In addition, treatment-related adverse events were graded. Records 
of patient deaths were extracted from the death information system 
of the Ministry of Health. OS was calculated as the duration from 
the onset of LC to death from any cause. PFS was determined as the 
duration from the beginning of LC to disease progression. Univariate 
and multivariate analyzes were performed for clinical and pathological 
parameters affecting PFS.

Statistical Analysis

Statistical analyzes were conducted with SPSS, version 25 (IBM Inc., 
Armonk, NY, USA). Continuous variables are shown as median 
values (minimum-maximum), while categorical variables are shown 
as numbers and percentages. Univariate analysis was performed for 
parameters affecting PFS. Multivariate analysis was done using the 
Cox regression method, using the parameters that were significant 
in the univariate analysis and the factors that were reported to have 
significance in the literature. Overlapping parameters were not 
included in the analysis. Survival curves were plotted with the Kaplan–
Meier analysis. Statistical significance was assumed when p<0.05.

Results

Patients Characteristic and Treatment Modality

One hundred and nineteen HER2-positive metastatic breast cancer 
patients who had received LC were identified. Seventeen patients 
were excluded from the study because they had received trastuzumab 
emtansine or pertuzumab prior to LC treatment, and thus the data of 
102 patients were analyzed. The median age of the patients included 
in the study was 47 (range 24–87) years, and three (2.9%) patients 
were male. The major histopathological subtype was invasive ductal 
carcinoma (76.5%), and ER positivity was present in 42.2% of the 
patients. At the time of diagnosis, 44 (43.2%) patients had de novo 
metastatic disease. The median number of metastatic sites was 4 (1–5). 
The most common site of metastasis was bone (61.8%), and 57.8% 
of patients had brain metastases. Table 1 presents the clinical and 
pathological features of the patients.

Mastectomy was performed in 61 (59.8%) patients. All of the patients 
received trastuzumab-based treatment before LC treatment. Before 
LC treatment, 54 (52.9%) of the patients had received one cycle 
of chemotherapy, and 48 (47.1%) had received two or more cycles 
chemotherapy regimens. The patients used chemotherapy regimens 
containing anthracycline, taxane, platinum, and fluoropyrimidine in 
different combinations as chemotherapy. Palliative metastasectomy for 
brain metastasis was performed in 11 (10.8%) patients. The number 
of patients who received palliative radiotherapy before treatment 
was 79 (77.5%), and 55 (53.9%) of these patients received brain 
radiotherapy. Fifty-five (53.9%) patients were given bisphosphonate 
therapy for bone metastases. The treatment features of the patients are 
presented in Table 2. 

With LC chemotherapy, the overall response rate was 38.2%, and the 
disease control rate was 62.7% (Table 3). LC-related grade 1–2 adverse 
events were observed in 55 (57.3%) patients, and grade 3–4 adverse 
events were observed in 22 (22.9%) patients. The most common 
toxicities were non-hematological (fatigue, diarrhea, hand-foot 
syndrome, and others) and were observed in 57.8% of the patients. 
LC had to be discontinued in four (3.9%) patients due to toxicity. The 
most important toxicity leading to drug discontinuation was hand-
foot syndrome. After LC treatment, 45 (44.1%) patients received 
palliative chemotherapy, and 19 (18.6%) patients received palliative 
radiotherapy.

Survival Outcomes and Prognosis

The median follow-up time after initiation of LC was 16.9 (1–149) 
months. During the study period, 91 (89.1%) patients died. The 
median PFS duration was 8 [95% confidence interval (CI), 5.1–
10.8] months (Figure 1). Median OS was 17.8 (95% CI, 13.1–22.4) 
months (Figure 2). In the multivariate analysis for parameters affecting 
PFS, age (p = 0.02), de novo metastatic disease (p = 0.02), and use 
of palliative endocrine therapy (p = 0.02) were significant factors 
affecting PFS (Table 4). Primary tumor site, primary tumor surgery, 
histopathological type, number of metastasis sites, metastasis sites, 
number of palliative chemotherapy, and palliative radiotherapy were 
not found to be prognostic.

Discussion and Conclusion

These results suggest that LC was effective and safe for HER2-positive 
metastatic breast cancer patients who were previously treated. The 
combination of tyrosine kinase inhibitors such as lapatinib, pyrotinib, 
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and neratinib with capecitabine is used in the treatment of HER2-
positive metastatic breast cancer patients. Lapatinib selectively inhibits 
epidermal growth factor receptor and HER-2 tyrosine kinases and 
inhibits cell proliferation by restricting HER-2, AKT, Raf, and ERK 
phosphorylation, especially in breast cancer cells with high HER2 

expression (8). In the study performed by Geyer et al. (7), the median 
time to progression with LC was 8.4 months in HER2-positive 
metastatic breast cancer patients who were previously treated, and it 
was superior to patients who received only capecitabine. In another 
study, inluding brain metastatic patients with HER2 positive breast 
cancer, conducted by Metro et al. (9), the disease control rate was 
59%, and brain-specific progression survival was 5.6 months with LC 
combination. Similarly, in a meta-analysis that included 12 studies, the 
objective response with LC was 29%, while the median PFS was 4.1 
months and the median OS 11.2 months (10). In a study comparing 
the combinations of lapatinib with capecitabine, vinorelbine, and 
gemcitabine, although it was not statistically significant, PFS was 
nine months with capecitabine and seven months with other agents, 
and the toxicity profiles of different agents were similar (11). It has 
been shown that the combination of LC passes into brain tissue in 
HER2-positive brain metastatic breast cancer patients who have not 

Table 1. Clinical and pathological characteristics of the 

patients 

Number of 
patients  

(n = 102)

(%)

Age at diagnosis, years

<50 55 53.9

≥50 47 46.1

Gender

Female 99 97.1

Male 3 2.9

Number of metastatic sites

1-2 55 53.9

≥3 46 45.1

Unknown 1 1

Metastatic sites

Bone 63 61.8

Brain 59 57.8

Liver 36 35.3

Lung 35 34.3

Other sites

Stage at diagnosis

Stage 1 4 3.9

Stage 2 5 4.9

Stage 3 49 48

Stage 4 44 43.2

Primary tumor locations

Left sides 49 48

Right sides 47 46.1

Bilateral 1 1

Unknown 5 4.9

Histological type

Invasive ductal carcinoma 78 76.5

Other types 9 8.8

Unknown 15 24.7

ER status

Positive 43 42.2

Negative 59 57.8

PR status

Positive 33 32.4

Negative 69 67.6

ER: estrogen receptor; PR: progesterone receptor

Table 2. Treatment features of the patients 

Number of 
patients

%

Surgery

Mastectomy 61 59.8

Lumpectomy 12 11.8

No 29 28.4

Radiotherapy before metastatic disease

Adjuvant 38 37.3

Neoadjuvant 3 2.9

No 61 59.8

Chemotherapy before metastatic disease

Adjuvant 41 40.2

Neoadjuvant 14 13.7

No 47 46.1

Endocrine therapy before metastatic disease

Tamoxifen 20 19.6

Aromatase inhibitors 3 2.9

No 79 77.5

Palliative chemotherapy before LC

1 series 54 52.9

≥2 series 48 47.1

Palliative endocrine therapy before LC

Aromatase inhibitors 28 27.5

Tamoxifen 17 16.6

No 57 55.9

Palliative radiotherapy before LC

Yes 79 77.5

No 23 22.5

Metastasectomy

Yes 12 11.8

No 90 80.2

LC: lapatinib plus capecitabine
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received brain radiotherapy (12). Therefore, LC treatment can 
be considered as an option to delay whole brain irradiation and 
its side effects in brain metastatic patients with HER2-positive 
breast cancer (13). In addition, in a case report, the combination 
of LC was shown to have efficacy in a breast cancer patient with 
leptomeningeal metastasis (14). Real-world data published by Gui et 

al. (15) showed that early initiation with lapatinib-based therapy was 
more beneficial in terms of PFS and OS. In this study, when lapatinib-
based therapy was used in the first series, PFS was 10.4 months and 
OS 32.9 months, while in the third series, PFS was 5.8 months and 
OS 13 months. In the present study, half of the patients had brain 
metastases, and the results of LC-related survival results were consistent 
with the literature. In a study evaluating tucatinib, a new generation 
tyrosine kinase inhibitor, the addition of tucatinib to trastuzumab 
and capecitabine improved survival compared to placebo in patients 
with previously treated HER2-positive metastatic breast cancer (16). 
In addition, in patients with HER2 positive brain metastatic breast 
cancer, tucatinib provided better HER2 inhibition in both impaired 
and intact blood-brain barrier than neratinib and lapatinib (17). A 
meta-analysis showed that tucatinib in combination with trastuzumab 
+ capecitabine or TDM-1 had better survival outcomes than lapatinib 

Table 3. Responses to LC in the patients

Number of 
patients
(n = 102)

% Actual-%

Response rates

Complete response 8 7.8 8.3

Partial response 31 30.4 31.9

Stable disease 25 24.5 25.7

Progression 33 32.4 34.1

Overall response rate 39 38.2 40.2

Disease control rate 64 62.7
65.9

Unknown 5 4.9

LC: lapatinib plus capecitabine

Table 4. Univariate and multivariate analysis for PFS in the 

patients who were treated with LC

Univariate 
analysis

Multivariate
analysis

p p Odds ratio
CI 95%

Age

(<50 vs. ≥50)
0.06 0.02

0.57

(0.36–0.91)

De novo metastasis

(No vs. yes)
0.36 0.02

1.91

(1.07–3.40)

Primary tumor sites

(Left vs. right)
0.34

Primary surgery

(No vs. Yes)
0.6 0.06

1.95

(0.97–3.94)

Histopathologival type

(IDC vs. other type)
0.54

ER status

(Positive vs. negative)
0.36

Number of metastatic sites

(1-2 vs. ≥3)
0.53 0.24

Brain metastasis

(Yes vs. No)
0.99

Liver metastasis

(Yes vs. No)
0.28

Lung metastasis

(Yes vs. No)
0.72

Number of palliative 
chemotherapy 

(1 vs. ≥2)
0.69 0.33

Palliative hormonotheray 

(No vs. Yes)
0.15 0.02

0.58

(0.37–0.91)

Palliative radiotherapy 

(No vs. Yes)
0.91 0.39

Hosmer and Lemeshow test model p value = 0.5, PFS: progression-free 
survival; LC: lapatinib plus capecitabine; CI: confidence interval; IDC: 
invasive ductal carcinomas; ER: estrogen receptor

Figure 1. Kaplan–Meier Curve for PFS in the patients who were 
treated with LC

PFS: progression-free survival; LC: lapatinib plus capecitabine

Figure 2. Kaplan–Meier curve for OS in the patients who were 
treated with LC

OS: overall survival; LC: lapatinib plus capecitabine
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+ capecitabine or other treatments in patients with metastatic breast 
cancer who received HER2-based therapy (18).

We observed that LC treatment response appeared to have different 
efficacy in different patients and different effects on PFS. There are 
limited studies in the literature predicting LC response. We found 
that patients under 50 years of age, de novo metastatic disease, and 
patients who do not receive palliative hormone therapy due to having 
hormone receptor-negative tumors had a worse prognosis in terms of 
PFS. In a study evaluating 52 HER2-positive metastatic breast cancer 
patients who received LC, time to progression was evaluated and those 
over 50 years of age, with hormone-positive disease, and with tumors 
with high HER2 and HER3 expression had better outcomes. Also, 
in this study, it was also determined that the absence of previous use 
of capecitabine and the high expression of HER2 and HER3 affected 
OS positively (19). In another study published by Ang et al. (20), 
it was reported that OS was significantly improved in patients who 
developed dermatitis and hand-foot syndrome within 42 days of the 
start of LC. This study also showed that nausea and vomiting as early 
side effects were associated with worse OS. In the analysis performed 
by Gui et al. (15), it was shown that liver metastasis, brain metastasis, 
number of metastatic sites, and hormone receptor status did not 
affect median PFS, but the use of LC combined and in early cycles 
significantly affected PFS in the patients receiving LC. The patient 
group included in this study was extremely heterogeneous, the 102 
patients involved in the study were divided into three different groups, 
and many patients had previously used capecitabine as a single agent. 
In addition, some of the patients used different chemotherapy agents 
other than capecitabine together with lapatinib. In an open-label study 
published by Ro et al. (21), it was found that the presence of non-
visceral metastatic disease and history of longer use of trastuzumab were 
associated with prolonged PFS in patients receiving LC combination. 
In this study, it was also detected that hormone receptor positivity and 
clinical benefit rate significantly increased for brain PFS.

Study Limitations

Our study had some limitations due to its retrospective nature. The 
patient group involved in the study was heterogeneous, and the 
number of patients was relatively limited. Some data of a small number 
of patients could not be collected.

In this study, we showed that LC was effective and safe in HER2-
positive metastatic breast cancer patients who were previously treated. 
The LC-related prognostic factors were found to be associated with 
age, using endocrine therapy, and de novo metastatic disease. There 
is very limited research into the parameters that affect LC-related 
response. Our study contributes to the literature in this respect. In the 
future, there is a need for molecular and genetic studies that investigate 
factors affecting HER2-based treatment response in the treatment of 
breast cancer patients.
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Evaluation of Topical Sclerosant Agents for Minimization 
of Postmastectomy Seroma: A Placebo-Controlled, 
Double-Blind, Randomized Trial

ABSTRACT

Objective: Seroma after mastectomy is a bothersome problem. Topical sclerosants are one method used to reduce seroma. The aim of this study was to 
evaluate if spraying flaps before closure with doxycycline or bleomycin after total mastectomy can prevent seroma.

Materials and Methods: After institutional review board approval, using a computer-based randomization program, a prospective, double-blind, 
placebo-controlled randomized, superiority study was conducted during the period from the first of August 2017 to the first of August 2018. IRB proposal 
code was MS/17.08.66 and the trial was approved at 15/8/2017. The trial is available publicly at http://www.eulc.edu.eg/eulc_v5/Libraries/Thesis/
BrowseThesisPages.aspx?fn=PublicDrawThesis&BibID=12553049. The primary outcome of the study was to assess the incidence of seroma following 
total mastectomy after intervention comprising spraying of skin flaps with doxycycline or bleomycin versus placebo. Patients who were candidates for total 
mastectomy were randomized into control, doxycycline, and bleomycin groups. The postoperative data included length of the hospital stay, pain score 
among the three groups, post-operative drained fluid volume, post-operative day of drain removal, complication rates including infection, flap necrosis and 
hematoma, the incidence of seroma and aspirated seroma volume, and total number of postoperative visits.

Results: Of 125 patients, 90 were candidates for total mastectomy. Analysis of these 90 showed that the incidence of seroma was similar; 43.4%, 40% 
and 40% in the control, doxycycline, and bleomycin groups, respectively (p = 0.99). Furthermore, wound complication rates were similar among all groups.

Conclusion: Despite improved recognition and management of risk factors, seromas remain a common clinical concern in the postoperative setting of total 
mastectomy. These results suggest that sclerosant agents, specifically bleomycin and doxycycline, have no utility for prevention of post mastectomy seroma.
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Introduction

Since mastectomy was first described by Halsted in 1894, surgeons 
have faced several problems, such as necrosis of the skin flaps, 
breakdown of the wound, hematoma, seroma, and infection (1). 
Seromas can disrupt the healing process, lengthen the convalescence, 
be upsetting for the patient, and delay adjuvant therapy (2). The 
incidence of post-mastectomy seroma has been reported to vary 
widely from 15% to 81% (1). Various methods have been tried 
aiming to decrease the occurrence of seroma, with limited success. 
These include insertion of suction drains, obliteration of mastectomy 
or the axillary space by sutures, topical application of sclerotherapy 

with tetracycline, application of fibrin glue, and external application 
of compressive dressings. Spraying of mastectomy flaps with 
doxycyclines and bleomycin were previously reported as having a 
positive effect in seroma prevention (3). The aim of this study was 
to evaluate if seroma can be prevented after total mastectomy by the 
spraying of flaps before closure with doxycycline or bleomycin. The 
primary outcome was to assess the incidence of seroma after total 
mastectomy when flaps were sprayed with doxycycline or bleomycin 
versus placebo. The secondary endpoints were the operative 
outcomes and complication rates, including hematoma, flap necrosis 
and wound infection.

Key Points
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• Seroma.

• Sclerosant.
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Materials and Methods

After Institutional Review Board approval, a prospective, double-blind, 
placebo-controlled randomized, superiority study was conducted 
during the period from the first of August 2017 to the first of August 
2018. After obtaining informed consent, ninety female patients, aged 
between 25 and 75 years old who were candidates for elective total 
mastectomy were enrolled. Patients were included if they had operable 
breast cancer with no distant metastases and consented to participate. 
Those with incapacitating cardiac disease, uncontrolled diabetes, 
advanced liver disease, coagulopathy, or collagen vascular disease were 
excluded. Exclusion criteria also included patients aged less than 25 
years, patients using steroids or anticoagulants, patients with ongoing 
systemic infection at the time of surgery, those with history of chest 
irradiation or prior axillary surgery, patients with planned immediate 
breast reconstruction, pregnant and lactating patients, those who were 
unfit for general anesthesia, patients with locally advanced cancer with 
no neoadjuvant chemotherapy, patients with metastatic cancer and 
those unwilling to participate in the trial. After using a computer-based 
randomization program, patients were assigned to groups by a closed 
envelope method (Figure 1). Patients were divided into three groups: 
Doxycycline, bleomycin, and placebo control. Participants in the 
doxycycline group were sprayed with 500 mg doxycycline [5x100 mg 
tablets of Doxymycin (EL-NILE CO) diluted in 100 mL saline] onto the 
undersurface of the skin flaps after the mastectomy and after achieving 
hemostasis. Patients in the bleomycin group were sprayed with 60 units 
of bleomycin (2 ampules of Bleomycin 30 IU; Salius Pharma), also 
diluted in 100 mL saline. Patients in the control group were sprayed 
with 100 mL of saline. Surgeons were blinded to the three preparations, 
which were prepared by a third party. Skin was closed routinely in all 
patients after placing two Nelaton catheters 18French drains, one in the 
axilla and the second underneath the mastectomy flaps. Drains were 
clamped for three hours postoperatively to keep solutions in contact 
with the skin flaps. In all patients, a dry light dressing was placed. Arm 
exercise was allowed from the first postoperative day but lifting more 
than 5 kg or lifting the arm above the shoulder was prohibited until 
two weeks after surgery. All participants were followed up by routine 
postoperative visits for 1-2 months. Drains were removed when daily 
output was less than 50 mL in any 24-hour period.

Ultrasonographic evaluation was the main tool for diagnosis of seroma 
formation. Grading was performed as described by Kuroi et al. (4) 
in 2005. This grading system was: G1, asymptomatic seroma; G2, 
symptomatic seroma that resolves with aspiration; and G3, symptomatic 
seroma that resolves with surgical or radiologic intervention.

The preoperative data included patient age, body mass index (BMI) 
in kg/m2, is the patient is premenopausal or postmenopausal, medical 
comorbidities (diabetes, chronic liver disease, hypertension, and heart 
disease), receipt of neoadjuvant therapy, the affected breast side, size 
and the tumor size. The operative data included the duration of the 
procedure, estimated blood loss, the number of retrieved axillary nodes, 
the number of positive axillary nodes, the final pathologic diagnosis 
including cancer stage, specimen weight and the removed skin surface 
area. Postoperative data included length of hospital stay, post-operative 
drained fluid volume, the day of drain removal, the mean pain score of 
the groups, reported by visual analogue scale (VAS) measured after 4 
and 8 hours after surgery and then every 12 hours until discharge. Rate 
of complications including infection, flap necrosis and hematoma, the 
incidence of seroma, aspirated seroma volume, and the total number of 
postoperative visits were also recorded.

Statistical Analysis

Analysis of the qualitative and quantitative data was performed using 
chi-square analysis and analysis of variance, respectively. Analyses 
of quantitative variables were evaluated by Bartlett’s test for equal 
variances. If this test identified heterogeneity of variance, the data 
was subjected to log transformation or the Box-Cox transformation 
procedure and reanalyzed after heterogeneity of variance had been 
corrected. If transformation procedures were unsuccessful in correcting 
heterogeneity of variance, treatment differences were compared using 
the Wilcoxon rank-sum test. A value of p<0.05 was considered 
statistically significant. The calculated sample size with 90% power 
and p-value of 0.05 was 106. Interim analyses of overall events rates 
during the study provided a guide as to whether the sample size needed 
to be altered as the study proceeded. Due to limited time and resources, 
the sample size was modified to be 90 with three equally sized groups 
to detect a 0.3 effect reduction in the incidence of postmastectomy 
seroma at 80% power with p-value 0.05.

Figure 1. Flowchart and randomization of patients
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Results

All patients were biopsied to prove malignancy before planning of 
treatment. Of 125 patients (Figure 1), 90 patients underwent total 
mastectomy with axillary surgery. Sentinel lymph node biopsy was 
performed in five patients in the doxycycline group and three patients in 
the bleomycin group. Comparison of demographic data and comorbid 
conditions for control, doxycycline and bleomycin groups showed no 
difference. The three groups were comparable with regard to age, BMI 
and comorbidities. Within the bleomycin group, there was a lower 
incidence of hypertension compared with the other two groups while 
only patients in the doxycyline had prexeisting heart disease (Table 
1). There was a significantly higher number of patients with clinically 
locally advanced breast cancer in the doxycycline group compared to 
the other two groups (p = 0.005), but there was no difference in breast 
size between the groups. There was no difference in mammographic 
size of the malignant breast mass/masses among the study patients, 
neither was there any difference in the number of clinically detected 
axillary lymph nodes during the preoperative examination. There 
was no significant difference as regards the side of the diseased breast 
among all groups (p = 0.392). There was a significantly greater number 
of patients with early breast cancer in the bleomycin group (Table 1). 
There were no significant differences between number of the cases 
who underwent neoadjuvant therapy or exhibited tumor downsizing 
after receiving neoadjuvant therapy. As regards tumor size, there was 

a significant difference following pathological dissection after surgery 
with relatively smaller tumor size in the bleomycin group (p = 0.002) 
with no significant difference as regard the breast size itself or surface 
area of the excised skin. There was no significant difference in the 
number of cases who underwent axillary clearance and those who did 
not among all groups. There was no difference in the total number of 
excised axillary lymph nodes, nor in the number of the axillary lymph 
nodes with malignant infiltration. Table 2 shows a comparison of 
operative outcome and postoperative complications between the three 
groups. Analysis revealed that all measured parameters were similar 
between all groups. However, some differences emerged. Using the VAS 
scoring system, there was a significant difference in the postoperative 
pain with higher number of cases suffering from pain in the bleomycin 
group, especially in the early postoperative hours (p<0.001). There was 
also a significantly higher incidence of post mastectomy hematoma in 
the bleomycin group (p = 0.008). Overall complication rate was similar 
in all groups as regard the incidence of independent complications, 
including, infection, flap necrosis and hematoma. The incidence of 
seroma was comparable among the three groups with no significant 
difference either as a whole or when stratified by grade of seroma. No 
seroma occurred in 18/30 in the doxycycline and bleomycin groups 
and in 17/30 in the placebo group. The incidence of G1, G2 and 
G3 seroma in the three groups is shown in Table 3. This did not 
differ between groups. There was no difference in postoperative fluid 

Table 1. Comparison of patients and tumor characteristics between the three groups

Doxycycline (n = 30) Placebo (n = 30) Bleomycin (n = 30) p

Mean age (years) 55.47±11.74 53.30±13.14 50.60±11.50 0.304

Mean BMI (kg/m2) 37.79±7.40 39.47±7.94 36.48±7.64 0.322

Incidence of diabetes mellitus 9 (30.0%) 8 (26.7%) 3 (10.0%) 0.136

Chronic pulmonary disease 3 (10.0%) 1 (3.3%) 0 (0.0%) 0.160

Hypertension 10 (33.3%) 14 (46.7%) 3 (10.0%) 0.007*

Heart disease 3 (10.0%) 0 (0.0%) 0 (0.0%) 0.045*

Proportion with large breasts (cup C&D) 24 (80.0%) 24 (80.0%) 25 (83.3%) 0.930

Proportion with positive axillary LNs 11 (36.7%) 10 (33.3%) 12 (40.0%) 0.866

Mean radiological tumor size (cm) 3.07±1.83 3.20±1.98 2.78±1.02 0.607

Left sided cases 13 (43.3%) 18 (60.0%) 17 (56.7%) 0.392

Tumor stage

0 1 (3.3%) 0 (0.0%) 3 (10.0%)

<0.001*
I 1 (3.3%) 5 (16.7%) 18 (60.0%)

II 12 (40%) 11 (36.7%) 0 (0.0%)

III 16 (53.3%) 14 (46.6%) 9 (30.0%)

Neoadjuvant therapy 18 (60.0%) 16 (53.3%) 18 (60.0%) 0.833

Response to neoadjuvant therapy 11 (36.7%) 8 (26.7%) 15 (50.0%) 0.174

Mean largest diameter of tumor (cm) 3.94±1.99 3.81±1.87 2.28±2.06 0.002*

Mean removed skin surface area (cm2) 17.60±7.04 17.83±5.91 16.50±5.92 0.684

Axillary clearance 25 (83.3%) 30 (100.0%) 27 (90.0%) 0.074

Mean total number of LNs removed 13.73±9.15 18.10±7.65 16.50±9.32 0.153

This is to be corrected into: Median number of 
malignant LN: 4 with a range of 2-7

3.67±4.86 4.77±7.28 5.10±8.07 0.700

BMI: body mass index; LN: lymph nodes
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drainage volume among the three groups. Furthermore, there was no 
difference in the proportion of patients in each group who underwent 
seroma aspiration or the volume of aspiration fluid. Finally, there 
was no difference between groups in terms of the incidence of drain 
reinsertion in refractory cases for simple aspiration.

Discussion and Conclusion

The most common sequel after mastectomy is the formation of a post-
operative seroma. It should be noted that the clinical definition of seroma 
differs from the ultrasonographic definition. The clinical definition of 
seroma is the presence of fluctuant serous collection after drain removal 
that necessitates aspiration or drain re-insertion. The ultrasonographic 
definition adds that the subclinical (G1) seroma that may not affect the 
post-operative recovery (4). Various surgical and medical techniques have 
been tried with the aim of decreasing the incidence and magnitude of this 
problem, and currently there is no consensus for preventative therapy (5). 

The pathophysiology of post-operative seroma remains unclear. The most 
widely accepted hypothesis for seroma formation is lymph fluid collection 
associated with transection of wide areas of lymph bearing tissues resulting 
in a large dead space after surgery. Therefore it has been recommended to 
obliterate the dead space to avoid seroma formation (6, 7). Woodworth et 
al. (8) in a study of 252 patients showed that the rate of seroma was around 
25.5%. Porter et al. (9) concluded that the incidence of seroma was around 
26% in an analysis of 80 patients (9). The incidence of seroma in the current 
study was much higher than in these earlier studies at around 41.1%. The 
use of electrocautery dissection decreases blood loss, but it increases the 
incidence of seroma (9, 10). In contrast, argon beam coagulation and 
harmonic scalpel were reported to decrease seroma formation (11, 12). 
The use of sclerotherapy as a preventive measure for post-operative seroma 
has been described. This sclerotherapy consists of filling the dead space 
with an irritating substance to induce a fibrotic reaction with the clinical 
aim of sealing the space. Commonly used irritating substances included 
doxycycline, bleomycin, ethanol, and talc (13). To our knowledge, a few 
published reports have documented the use of sclerotherapy for prevention 

Table 2. Comparison of operative outcome and postoperative complications between the three groups

Doxycycline (n = 30) Placebo (n = 30) Bleomycin (n = 30) p

Operation time (minutes) 83.50±33.04 92.83±42.84 85.00±31.27 0.563

Estimated blood loss (mL) 45.33±32.35 55.00±39.46 37.33±26.90 0.127

Mean VAS after 4h 5.27±1.34 7.03±0.89 6.80±1.10 <0.001*

Mean VAS after 8h 3.13±0.35 4.07±0.87 4.90±1.24 <0.001*

Mean VAS after 12h 3.10±0.31 3.70±0.65 4.50±1.31 <0.001*

Postoperative hematoma, n (%) 0 (0.0%) 1 (3.3%) 6 (20.0%) 0.008*

Flap ischemia, n (%) 6 (20.0%) 5 (16.7%) 6 (20.0%) 0.930

Postoperative infection, n (%) 1 (3.3%) 2 (6.7%) 3 (10.0%) 0.585

VAS: visual analog scale

Table 3. Comparison between the three groups in terms of incidence of seroma, clinical features of seroma and its management

Doxycycline (n = 30) Placebo (n = 30) Bleomycin (n = 30) p

Time of drain removal (days) 19.43±5.50 19.13±7.13 18.20±5.26 0.711

Seroma incidence

No seroma 18 (60.0%) 17 (56.7%) 18 (60.0%)

0.992
G1 seroma 3 (10.0%) 2 (6.7%) 3 (10.0%)

G2 seroma 4 (13.3%) 4 (13.3%) 3 (10.0%)

G3 seroma 5 (16.7%) 7 (23.3%) 6 (20.0%)

Postoperative drainage (mL)

Amount in the first 3 days 629.00±451.07 601.83±330.71 568.00±209.23 0.791

Total amount of drained fluid 2891.17±2048.38 3415.33±3788.49 3389±1679.82 0.694

Amount in the last 3 days 139.50±20.73 141.83±16.69 140.50±20.02 0.895

Amount on last day 21.83±13.93 23.33±11.55 25.00±10.42 0.597

Number of patients undergoing 
aspiration of seroma, n (%)

10 (33.3%) 10 (33.3%) 9 (30.0%) 0.950

Total aspirated volume (mL) 66.50±142.09 108.67±367.29 57.00±119.49 0.670

Drain reinsertion, n (%) 5 (16.7%) 6 (20.0%) 6 (20.0%) 0.930
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or treatment of seromas. The existing reports suggested that this treatment was 
effective and well-tolerated. However, a comprehensive comparative analysis 
of the different possible options was lacking. The hypothesis for the sclerosing 
action of doxycycline was the destruction of the mesothelial cells lining the 
pseudocyst, as well as inhibition of fibrinolysis and induction of fibroblast 
growth factors (14). The concentration of the recommended material in most 
studies was 500 mg of doxycycline dissolved in 50 to 100 mL of sterile saline. 
This was prescribed for pleurodesis, but the main disadvantage of doxycycline 
was the associated pain, so analgesic and/or conscious sedation was usually 
added (15). Bansal et al. (14) applied doxycycline to trunk, thigh, and gluteal 
seromas in 16 patients. In this study, 500 mg of doxycycline in 25 mL normal 
saline was injected into the seroma cavities and compression garments were 
applied postoperatively. Most seromas resolved within four weeks, whereas 
seromas of the anterior abdominal wall resolved within eight weeks (14). Our 
study showed no significant difference in the incidence of post-mastectomy 
seroma with or without doxycycline administration at the same dose. Our 
study showed no increased incidence of postoperative complications between 
doxycycline and the control group as regard postoperative hematoma, flap 
necrosis, pain, and infection.

For bleomycin, most studies recommended its use in pleurodesis in a 
dosage of 60 IU mixed with 50 to 100 mL sterile saline. In comparison 
with tetracycline, similar or higher success rates were reported when 
bleomycin was used as a sclerosing agent (16-18). A direct trial comparing 
doxycycline with bleomycin in pleurodesis using a small-bore catheter has 
demonstrated a similar success rate (79% doxycycline and 72% bleomycin) 
(15). Our study showed no significant difference as regard to the incidence 
of postmastectomy seroma between bleomycin, doxycycline, and control 
group. The main disadvantage of bleomycin as a sclerosing agent was 
its relatively higher cost when compared to other sclerosing agents, such 
as doxycycline and talc (18, 19). Our study showed a higher number of 
cases suffering from pain and postoperative hematoma in the bleomycin 
group in the early postoperative hours. Our study showed that there was 
no significant difference among the three groups in the amount of drainage 
within the first three postoperative days. Kuroi et al. (1) showed that 
the duration of drainage did not have a significant influence on seroma 
formation. In contrast, Pogson et al. (6) reported that the in situ dwelling 
time of drains is an important risk factor for seroma formation and early 
drain removal with a larger amount of wound drainage can participate in 
postoperative seroma formation (6). Varshney and Goddord (20) found 
that longer drainage duration is usually associated with a very minimal 
incidence of postmastectomy seroma formation, but early removal can 
markedly increase seroma formation. Gupta et at. (21) reported that 8-day 
drainage after modified radical mastectomy resulted in a lower incidence 
of seroma than 5-day drainage. In our study, the drains were removed only 
after the daily drainage output was less than 50 mL in the preceeding 24 
hours. There was no significant difference between the three groups in terms 
of postoperative time of drain removal. In our study, non-suction drainage 
was used in all cases to eliminate the suspected risk associated with type of 
drainage on seroma formation.

Despite improved recognition and management of risk factors, seromas 
remain a common concern after total mastectomy. The use of sclerosing 
agents, such as bleomycin and doxycycline with non-suction drainage did 
not decrease the incidence of post-mastectomy seroma when compared to 
placebo in this population.
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Introduction

Ductal carcinoma in situ (DCIS) of the breast, is intraductal 
proliferation of malignant epithelial cells which do not pass through 
the basal membrane (1). DCIS of the breast is a heterogenous lesion 
group with a broad spectrum of biological behaviour. Compared to 
low-grade DCIS, high-grade DCIS has more risk of progression to 
invasive cancer in follow-up resection specimens, axillary lymph 
node involvement, and recurrence (2-4). Differences between lesions, 
and the effects of these differences on prognosis are not limited by 

tumour grade alone. Stromal changes are another of these, which have 
been defined as regressive changes (RC) and the effect of which on 
prognosis has been shown in very few publications (5, 6). Tumour 
regression is defined as continuity of changes leading to the elimination 
of a neoplastic population. RC has been defined not only in breast 
cancer but also for several malignancies, such as malignant melanoma, 
prostate cancer, and cervix cancer. Although not fully understood, 
regression is believed to represent the host immune system response 
working to eliminate the neoplastic population (7).

Key Points

• 	 Ductal carcinoma in situ (DCIS) with regressive changes (RC) lesions present most often as microcalcifications alone on mammography and 
ultrasonographic. 

• 	 Magnetic resonance imaging features are not distinguishable from those of other DCIS lesions. 

• 	 DCIS with RC lesions show biomarker status reflecting more aggressive behavior and high upgrade rate to invasive cancer.
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ABSTRACT

Objective: Tumour regression is defined as continuity of changes leading to the elimination of a neoplastic population and is reflected as periductal fibrosis 
and intraductal tumour attenuation. The aim of this study was to describe the radiological and clinicopathological characteristics of high-grade breast ductal 
carcinoma in situ (DCIS) with regressive changes (RC).

Materials and Methods: Thirty-two cases of high-grade DCIS with RC on biopsy specimens followed by excision were included. The mammographic, 
ultrasonographic (US), and magnetic resonance imaging (MRI) findings of cases were retrospectively reviewed according to the breast imaging reporting 
and data system (BI-RADS) lexicon. Clinical and histopathological findings [comedonecrosis, estrogen receptor (ER), progesterone receptor (PR), human 
epidermal growth factor receptor 2 (HER2) status and Ki-67 proliferation index] were recorded. The rate of upgrade to invasive cancer after surgical excision 
and lymph node involvement were evaluated.

Results: The most common mammographic finding was microcalcifications alone (68.8%). The most frequently seen findings on US were microcalcifications 
only (21.9%), followed by microcalcifications and hypoechoic area (18.7%). On MRI, most lesions presented as clumped non-mass enhancement with 
segmental distribution. ER/PR negativity (53.1%, 65.6%), HER2 positivity (56.3%) and high Ki-67 (62.5%), which are known to be associated with more 
aggressive behavior, were found to be proportionally higher. The rate of upgrade to invasive cancer was 21.8%.

Conclusion: DCIS with RC lesions present most often as microcalcifications alone on both mammography and US. MRI features are not distinguishable 
from those of other DCIS lesions. DCIS with RC lesions show biomarker status reflecting more aggressive behavior and high upgrade rate to invasive cancer.

Keywords: Ductal carcinoma in situ, regressive changes, mammography, ultrasound, breast magnetic resonance imaging
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RC in DCIS of the breast was first described by Muir and Aitkenhead 
(8) in 1934 and was defined as collagen tissue layers surrounding 
neoplastic epithelium, interpreted as a part of the scarring/healing 
process. These changes described in the first studies were thought to be 
a protective barrier preventing spread of the tumour. However, more 
aggressive behaviour of cases of DCIS of the breast with RC was shown 
in later studies (more frequent axillary lymph node involvement and 
relationship with invasive cancer) causing this to be accepted, not as a 
protective mechanism, but as a harmful mechanism (5, 6).

An examination of the relevant literature showed that extremely few 
studies have been conducted related to high-grade DCIS of the breast 
with RC, and published studies are in the pathology literature (5, 6, 
8). Although there are many studies that have examined the imaging 
findings of breast DCIS, very few studies could be found that have 
evaluated the imaging findings of a subgroup showing RC. Therefore, 
the aim of this study was to describe the radiological, including 
mammography, ultrasonography (US) and magnetic resonance 
imaging (MRI) and clinicopathological characteristics of high-grade 
breast DCIS with RC.

Materials and Methods

This retrospective study was approved by the Institutional Review 
Board of Ege University (21-5.1T/62). As the study was retrospective, 
informed consent by patients and providers was not required. 

Patients

Patients were identified from those who underwent US-guided core 
biopsy or stereotactic-guided vacuum-assisted core biopsy because 
of any lesion seen in the breast in examination in the Radiology 
Department of our hospital between 2016 and 2021, and received 
a histopathological diagnosis of high-grade DCIS with RC [with or 
without microinvasion (invasive focus of ≤1 mm)]. Patients were 
excluded from the study if they had no radiological images before 
biopsy, if they had a history of breast cancer surgery, or if invasive 
cancer was diagnosed on biopsy. A total of 32 patients who met 
the criteria were included in the study. Patient age and gender were 
recorded in each case.

Radiological Analysis

The findings of all the imaging modalities (mammography, US, 
MRI) obtained before the biopsy were determined. Evaluation of the 
findings was made in accordance with the Breast Imaging Reporting 
and Data System (BI-RADS) version 5.

Mammography in two standard positions (craniocaudal and 
mediolateral-oblique) was performed using a Selenia Dimensions 
device (Hologic, Bedford, MA,  USA). The mammographic 
parenchymal pattern was recorded according to the BI-RADS 
mammographic lexicon. The presence of microcalcification, if any, 
morphology (amorphous, coarse heterogeneous, fine pleomorphic, 
fine linear or fine-linear branching) and distribution (diffuse, regional, 
grouped, linear or segmental) were determined on mammography. 
Microcalcifications were evaluated according to the presence or 
absence of accompanying mass, architectural distortion or asymmetry.  

US evaluations were performed with a 7-12 MHz linear probe 
[Siemens Acuson S 2000 (Helx, Evolution), Siemens Medical 
Solutions Inc, USA]. All of the US records and images which were 
archived were retrospectively reevaluated. The radiologist was aware 

of the patients’ mammographic results before the sonographic 
examinations. The sonographic findings were classified as negative in 
patients who had no findings on US. When microcalcifications were 
present, the sonographic findings were classified as microcalcifications 
only, microcalcifications and mass, microcalcifications and 
architectural distortion, microcalcifications and ductal changes, and 
microcalcifications and a hypoechoic area. A hypoechoic area was 
defined as a focal heterogeneity that was different from the surrounding 
parenchyma or the same area in the ipsilateral breast. Ductal changes 
were defined as an abnormal caliber, branching of ducts or intraductal 
echoes. Findings of patients without microcalcification (mass only or 
architectural distortion only) were also noted.

MRI scans were obtained on a 1.5-Tesla MRI unit (Magnetom Amira, 
Siemens) or 3-Tesla MRI unit (Magnetom Verio, Siemens) using a 
dedicated breast coil with the patient in a prone position. Images 
were acquired in the axial plane with the following sequences: axial, 
T2-weighted, fat-suppressed, fast spin-echo imaging; pre- and post-
contrast, axial, T1-weighted three-dimensional fast spoiled gradient 
echo sequence. Gadolinium- diethylenetriamine pent acetic acid 
(Magnevist; Schering, Berlin, Germany) was administered with an 
intravenous bolus injection at 0.1 mmol/kg. Imaging was performed 
before the intravenous contrast agent bolus injection and five times after 
this injection for a period of six minutes. Subtractions of the dynamic 
contrast enhanced series were obtained by subtracting pre-contrast 
from post-contrast sequences. Maximum intensity projections were 
also performed. According to the Fifth edition of the MRI BI-RADS 
descriptors, the morphology of the lesion was described as mass, non-
mass enhancement (NME) and focus. The distribution (focal, linear, 
segmental, regional, multiple and diffuse) and internal enhancement 
patterns (homogeneous, heterogeneous, clumped and clustered ring) 
of NME lesions and the shape (round, oval and irregular), margin 
(circumscribed and not-circumscribed) and internal enhancement 
characteristics (homogeneous, heterogeneous, rim enhancement and 
dark internal septations) of mass lesions were determined.

All mammograms, ultrasonograms, and MRIs were retrospectively 
reviewed in consensus by one radiologist with 30 years of experience 
and by one radiologist with seven years of experience in breast imaging.

Clinicopathological Analysis

Clinical features (asymptomatic, palpable mass or nipple discharge) 
obtained from the referring clinician’s records were recorded in each 
case. The presence or absence of comedonecrosis and expression 
of estrogen receptor (ER), progesterone receptor (PR), human 
epidermal growth factor receptor 2 (HER2) and Ki-67 proliferation 
index were recorded. Positive expression for ER/PR status was 
defined as nuclear staining in 1% or more of tumour cells. Positive 
immunohistochemistry staining (3+) or HER2 gene amplification by 
fluorescence in situ hybridisation was judged to be HER2 positive. 
Ki-67 proliferation index was categorised as high if 20% of tumour 
cells showed staining. Reports from follow-up surgical resections 
(lumpectomy or mastectomy) after a biopsy diagnosis of high-grade 
DCIS with RC were reviewed, and the final diagnosis, including the 
presence or absence of invasive carcinoma and axillary lymph node 
involvement (if sampled) was noted.

Statistical Analysis

Data analyses were performed using SPSS (SPSS Inc., Chicago, IL, 
USA) software, version 22.0. Data distributions were evaluated with 
the Shapiro-Wilk test for normality. All variables without normal 
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distribution were reported as median and ranges. Normally distributed 
variables were reported in means and standard deviation.

Results

Radiological Findings of High-Grade DCIS with RC

All patients were female, and the mean age was 55 years (SD, ±13.03; 
range, 32–78 years) at the time of diagnosis. All patients underwent 
preoperative mammography. The parenchymal patterns of the breasts 
were almost entirely fatty in 1 (3.2%) patient, scattered fibroglandular 
densities in 13 (40.6%) patients, heterogeneously dense in 16 (50%) 
patients, and extremely dense in 2 (6.2%) patients.

Microcalcifications (30/32, 93.7%) were the most common findings 
of high-grade DCIS with RC on mammography. Two patients (2/32, 
6.3%) presented with other findings; one patient with mass only, and 
one patient with architectural distortion only. Of the 30 patients with 
microcalcifcation detected on mammography, 22 (22/32, 68.8%) 
had microcalcifications only (Figure 1), 6 (6/32, 18.8%) patients 
had focal asymmetry and microcalcifications (Figures 2, 3), 1 (1/32, 
3.1%) patient had a mass and microcalcifications and 1 (1/32, 3.1%) 
patient had architecural distortion and microcalcifications. The 
microcalcifications seen in high-grade DCIS with RC were most often 
of fine pleomorphic morphology with segmental distribution (Table 
1, Figure 4). 

US was performed in all patients. In 8 of 32 patients (25%), the US 
examination was negative with no finding observed (Figure 1). The 
most frequently seen findings were microcalcifications only (7/32, 
21.9%) (Figure 5) followed by microcalcifications and hypoechoic 
area (6/32, 18.7%) (Figure 6). In 5 (5/32, 15.6%) patients, there was 
a mass and accompanying microcalcifications on US (Figure 2). There 
was architectural distortion and microcalcifications in 2 patients (2/32, 
6.2%) and ductal changes and microcalcifications in 2 (2/32, 6.2%) 
patients (Figure 4). In the two patients without microcalcifications on 
mammography, 1 (1/32, 3.1%) was determined with mass only, and 1 
(1/32, 3.1%) with architectural distortion only on US (Table 2). 

Sixteen of the 32 patients with high grade DCIS with RC underwent 

breast MRI. The findings of the 16 patients on MRI were a mass 
in only one patient (1/16, 6.2%) and NME in 15 patients (15/16, 
93.8%). One patient with breast mass had irregular shape, irregular 
margin and heterogeneous internal enhancement characteristics. Most 
patients had a NME with segmental distribution and clumped internal 
enhancement characteristics (Figure 4). The MRI characteristics of the 
patients are shown in detail in Table 3.

Clinicopathological Characteristics of High-Grade DCIS with RC 

Twenty (20/32, 62.5%) patients were asymptomatic and the lesion 
was detected on screening mammography, while the remaining 12 
(12/32, 37.5%) had symptoms. Of the 12 patients with symptomatic 
high-grade DCIS with RC lesions, 9 (9/32, 28.1%) had a palpable 
mass, 1 (1/32, 3.1%) had both a palpable mass and nipple discharge; 
and 2 (6.3%) had nipple discharge (Table 4). 

Histopathological diagnosis was obtained using US-guided core biopsy 

Figure 1. A 69-year-old asymptomatic female patient who 
presented with microcalcifications detected on screening 
mammography. a. Mammography image shows pleomorphic 
grouped microcalcifications. There was no finding on US. b. Axial 
post-contrast maximal intensity projection MR image shows focal 
clumped NME (arrow). High grade DCIS with RC was diagnosed using 
stereotactic-guided vacuum-assisted core biopsy. Both the estrogen 
and progesterone receptors were negative, HER2 was positive, and 
the Ki-67 index was more than 20%

US: ultrasonography; MR: magnetic resonance; NME: non-mass enhancement; 
DCIS: ductal carcinoma in situ; RC: regressive changes; HER2: human epidermal 
growth factor receptor 2

Figure 2. A 45-year-old female patient who presented with a 
palpable mass. a. Mammography image shows coarse heterogeneous 
calcifications with segmental distribution and focal asymmetry. b. 
US image shows irregular, hypoechoic mass with indistinct margins 
(open arrows). Note the internal bright echoes (arrow) within the 
mass correspond to microcalcifications on mammography. High 
grade DCIS with RC was diagnosed using US-guided core biopsy. The 
lesion was upgraded to invasive ductal carcinoma on surgical excision. 
Both the estrogen and progesterone receptors were positive, HER2 
was negative, and the Ki-67 index was less than 20%

US: ultrasonography; DCIS: ductal carcinoma in situ; RC: regressive changes; HER2: 
human epidermal growth factor receptor 2

Figure 3. A 55-year-old female patient who presented with a 
palpable mass. a. Mammography image shows coarse heterogeneous 
calcifications with diffuse distribution and asymmetry. b. US image 
shows hypoechoic areas with microcalcifications (arrows). High grade 
DCIS with RC and with microinvasion was diagnosed using US-guided 
core biopsy. The lesion was upgraded to invasive ductal carcinoma 
on surgical excision. Both the estrogen and progesterone receptors 
were positive, HER2 was negative, and the Ki-67 index was more than 
20%

US: ultrasonography; DCIS: ductal carcinoma in situ; RC: regressive changes; HER2: 
human epidermal growth factor receptor 2 
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in 24 of 32 patients and using stereotactic-guided vacuum-assisted 
core biopsy in 8 patients (Figure 7). Comedonecrosis was present in 
21 (65.6%) and absent in 11 (34.4%) lesions. ER status was positive 
in 15 (46.9%) and negative in 17 (53.1%) patients. PR status was 
positive in 11 (34.4%) and negative in 21 (65.6%) patients. HER2 
status was positive in 18 (56.3%) and negative in 14 (43.7%) patients. 
Ki-67 proliferation index was high (≥20) in 20 (62.5%) and low (<20) 
in 12 (37.5%) patients.

All patients underwent lumpectomy (n=17) or mastectomy 
(n=15). The non-palpable lesions were preoperatively localized by 
mammographically or sonographically guided needle-wire localization 
technique. When the final histopathology results were reviewed, 
invasive ductal carcinoma was diagnosed on follow-up surgical resection 
(lumpectomy or mastectomy) in 7 (7/32, 21.8%) patients. The median 
size of invasive carcinomas was 4 mm (range, 2-24 mm). Of the seven 
invasive carcinomas in the cohort, one was T2 and the others were T1 
tumors. The median size of DCIS was 20 mm (range, 7–100 mm) in 
the excision specimens. In addition, microinvasion was detected in the 
final histopathology in 7 (7/32, 21.8%) patients, although it was not 
observed on core biopsy. Sentinel lymph node mapping was performed 
in 22 patients. Axillary lymph node involvement was identified in one 
(1/32, 3.1%) patient. Clinicopathological characteristics of high-grade 
DCIS with RC are summarised in Table 4.

Discussion and Conclusion

The incidence of DCIS has increased in parallel with the more 
widespread implementation of breast cancer screening programs, and 

now constitutes approximately 20–30% of all breast cancers (9, 10). 
This increases the importance of knowing the imaging findings of 
DCIS on all modalities. Many studies have described the radiological 
findings of low- and high-grade DCIS lesions and the correlation of 
these findings with the clinicopathological and biologic features of the 
tumor (11, 12). However, information about DCIS of the breast with 
RC is mainly limited to the histopathological features of the tumour 
and the biological behaviour spectrum, and the radiological findings 
have not been well defined. Therefore, the aim of the current study 
was to describe the radiological findings of high-grade DCIS with 
RC, and the results showed that the most common presentation on 
mammography was in the form of a microcalcification associated lesion 
(93.8%). In a study by Mun et al. (13), DCIS seen with mammographic 
calcifications were shown to have more aggressive behavior. In 
addition, most high-grade DCIS lesions include comedonecrosis and 
this is a necrotic remnant generally produced by a high-grade tumour 
undergoing calcification. It has been reported that in low-grade DCIS 
not including comedonecrosis there is a lower probability of showing 
microcalcification on mammography and the probability of showing as 
normal or with non-calcified abnormalities is high (14). The extremely 
high rate (93.8%) of microcalcifications in the current study can be 
attributed to all the lesions being high-grade and the majority (65.6%) 
including comedonecrosis. The most common form of presentation 
of the calcified lesions in this study was as microcalcifications alone, 
seen in 68.8% of the patients. As there are few studies in the literature 

Figure 4. A 48-year-old asymptomatic female patient who presented 
with microcalcifications detected on screening mammography. a. 
Mammography image shows pleomorphic microcalcifications with 
segmental distribution. b. US shows microcalcifications (arrows) 
within irregularly dilated ducts, which appear as bright intraductal 
echoes. c. Axial post-contrast subtraction MR image shows clumped 
NME with segmental distribution (open arrow). High grade DCIS with 
RC was diagnosed using US-guided core biopsy. Microinvasion was 
detected on surgical excision. Both the estrogen and progesterone 
receptors were positive, HER2 was negative and the Ki-67 index was 
more than 20%

US: ultrasonography; MR: magnetic resonance; NME: non-mass enhancement; 
DCIS: ductal carcinoma in situ; RC: regressive changes; HER2: human epidermal 
growth factor receptor 2
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Table 1. Mammographic characteristics of high-grade DCIS 

with RC

Findings (n = 32) n (%)

Lesion type

• Microcalcifications only 22 (68.8%)

Microcalcifications with 

- mass 1 (3.1%)

- architectural distortion 1 (3.1%)

- focal asymmetry 6 (18.8%)

• Mass only 1 (3.1%)

• Architectural distortion only 1 (3.1%)

Morphology (for microcalcifications)

• Amorphous 2 (6.7%)

• Coarse heterogeneous 6 (20%)

• Fine pleomorphic 18 (60%)

• Fine linear or fine-linear branching 4 (13.3%)

Distribution (for microcalcifications)

• Segmental 9 (30%)

• Linear 5 (16.7%)

• Grouped 8 (26.7%)

• Regional 7 (23.3%)

• Diffuse 1 (3.3%)

DCIS: ductal carcinoma in situ; RC: regressive changes; n: number of 
patients
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examining the imaging findings of DCIS with RC, the results of the 
present study could only be compared with previous studies of the 
radiological findings of DCIS cases, which did not examine whether 
or not they showed RC. Similar to the current study, Scoggins et al. 
(11) reported that the most frequently seen finding of DCIS lesions 
on mammography was microcalcifications alone, which was present 
in 69% of the patients. When the morphology and distribution of 
the calcifications was examined, the most common were seen to be 
fine pleomorphic in appearance with diffuse distribution (11). In the 
current study, the microcalcifcations were similar in morphology, but 
segmental distribution was more usually seen.

Of all the DCIS with RC cases in the current study, 25% could only 
be seen on mammography and were occult on US. In the study by 
Scoggins et al. (11), 48% of the DCIS lesions could not be determined 
on US and could only be determined on mammography. It has been 
shown in several studies that approximately 50% of DCIS lesions 
can be seen on US (15, 16). It has also been reported that there is 
a higher probability of visualising microcalcifications associated with 

high-grade DCIS on US than when the DCIS is not high-grade (17, 
18). The higher sensitivity of visualisation on US in the current study 
compared to literature can be attributed to the inclusion of only 
patients with high-grade DCIS with RC. All the US negative patients 
in this study presented in the form of microcalcifications only on 
mammography. Malignant microcalcifications associated with a mass 
or ductal changes can generally be more easily visualised on US. As 
there is insufficient contrast between hyperechoic heterogenous fibrous 
normal parenchyma and microcalcifications, the determination of 

isolated microcalfications within normal breast tissue has been thought 
to be more difficult on US (19). This view was supported by the fact 
that there was no threshold finding such as mass or asymmetry on 
the mammography of all the patients with negative US in the current 
study.

The most common US finding of US-visible high-grade DCIS with 
RC lesions in this study was microcalcifications only, followed by 
microcalcifications and hypoechoic area. In this study, hypoechoic 
area was defined as a focal heterogeneity that was different from the 
surrounding parenchyma. As this term is not found in the BI-RADS 
sonographic lexicon, several studies have used terms such as non-mass 
lesion or abnormal-appearing mixed echogenicity, corresponding to 
non-mass enhancement on MRI (11, 20). When all DCIS lesions are 
evaluated without grade differentiation, several studies have shown 
the most common US finding to be mass (21, 22). The US images 
of high-grade and low-grade DCIS lesions show differences. Cha et 
al. (20) reported that microcalcification and non-mass lesions on 

Figure 5. A 46-year-old female patient who presented with bloody 
nipple discharge. a. Mammography image shows pleomorphic 
microcalcifications with regional distribution. b. US image shows 
microcalcifications (arrows) embedded within normal breast tissue 
(microcalcifications only on US). High grade DCIS with RC was 
diagnosed using US-guided core biopsy. The estrogen receptor was 
positive, progesterone receptor was negative, HER2 was positive, 
and the Ki-67 index was less than 20%

US: ultrasonography; DCIS: ductal carcinoma in situ; RC: regressive changes; HER2: 
human epidermal growth factor receptor 2

Figure 6. A 45-year-old female patient who presented with a 
palpable mass. a, Mammography image shows coarse heterogeneous 
calcifications with regional distribution and asymmetry. b, US image 
shows hypoechoic areas with microcalcifications (arrows). c, Axial 
post-contrast subtraction MR image shows NME with heterogeneous 
internal enhancement in regional distribution. High grade DCIS with 
RC was diagnosed using US-guided core biopsy. Microinvasion was 
detected on surgical excision. Both the estrogen and progesterone 
receptors were positive, HER2 was negative, and the Ki-67 index was 
more than 20%

US: ultrasonography; MR: magnetic resonance; NME: non-mass enhancement; 
DCIS: ductal carcinoma in situ; RC: regressive changes; HER2: human epidermal 
growth factor receptor 2
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Table 2. Sonographic characteristics of high-grade DCIS with 

RC

Findings (n = 32) n (%)

Negative 8 (25%)

Microcalcifications only 7 (21.9%)

Mass

• Microcalcifications and mass 5 (15.6%) 

• Mass only 1 (3.1%)

Architectural distortion

• Microcalcifications and architectural 
distortion

2 (6.2%)

• Architectural distortion only 1 (3.1%)

Microcalcifications and ductal changes 2 (6.2%)

Microcalcifications and hypoechoic area 6 (18.7%) 

DCIS: ductal carcinoma in situ; RC: regressive changes; n: number of 
patients
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US were seen more often in high-grade DCIS lesions. Non-calcified 
abnormalities, such as mass, asymmetry, and architectural distortion, 
are seen more often in non-high-grade DCIS lesions (17). The US 
findings of the DCIS lesions with RC in the current study showed 
similar characteristics to those of high-grade DCIS lesions.

It has been reported that DCIS most commonly manifests as NME 
(60–81%), and less frequently as a mass (14–41%) or as a focus (1–
12%) on MRI (23-25). Only one case in the current study presented 
in the form of mass and NME presentation was more common 
than in literature (93.8%). Clumped, followed by a heterogeneous 
internal enhancement patterns and segmental or linear distribution 
are hallmarks of NME DCIS on MRIs (26). Similar to the literature, 
the most common MRI appearance of DCIS with RC in the current 
study was NME with segmental distribution and clumped internal 
enhancement characteristics. DCIS with RC did not have a distinct 
enough appearance to allow it to be differentiated from other DCIS 
lesions solely on the basis of MRI findings.

Chivukula et al. (5), in their study on high-grade DCIS lesions, showed 
that RC is a biological change that can lead to invasive cancer with the 
loss of myoepithelial cells. In the same study, the rate of upgrade to 
invasive cancer following surgical excision was 20% in the high-grade 
DCIS with RC group, which was significantly higher than that of the 
group without RC (4%). In the current study, the rate of upgrade to 
invasive cancer was similar at 21.8% (7/32) in the final pathology. 
Furthermore, although microinvasion was not observed in the core 
biopsy of seven patients in the current study, it was identified as a 
result of surgical excision. In a study by Zhang et al. (27), DCIS lesions 
with and without microinvasion were compared, and larger tumour 
size, high grade, comedo-type, negative PR/ER, high Ki-67 and more 
axillary lymph node metastasis were present in the microinvasion 
group. Therefore, if the patients shown to have microinvasion in the 
final pathology when not observed in core biopsy, were evaluated 
as upgrade lesions, the upgrade rate in the current study increased 
to 43.6%. In addition, the rates of axillary lymph node metastasis 
were determined to be similar in the current study and the study by 
Chivukula et al. (5) (3.1% and 2.8%, respectively).

When the imaging studies were examined of the seven patients 

determined with invasive cancer in the current study, in one case 
presentation was in the form of mass only on mammography, and in 
four cases there was focal asymmetry accompanying microcalcifications. 
In other words, of the seven patients with invasive cancer in surgical 
resection, there were findings other than microcalcification in five 
(71.4%). Presentation was in the form of microcalcifications alone 
in two patients. When all the patients included in the study were 
taken into consideration, of the 10 patients with findings other 
than microcalcifications only on mammography (microcalcifications 
with mass, architectural distortion or asymmetry, mass only and 
architectural distortion only), invasive cancer was identified in 
follow-up surgical resection in five. The invasive component of the 
tumour, if present, in DCIS cases cannot usually be found in the 
microcalcification region, as the invasive component usually presents as 
mammographic density (mass, architectural distortion or asymmetry) 
(28). In the current study, 50% of all patients with findings other than 
microcalcifications on mammography were found to have invasive 

Table 3. MRI characteristics of high-grade DCIS with RC

Findings (n = 16) n (%)

Mass 1 (6.2%)

NME 15 (93.8%)

Distribution (for NME lesions) 

• Focal 1 (6.7%)

• Linear 3 (20%)

• Segmental 8 (53.3%)

• Regional 2 (13.3%)

• Diffuse 1 (6.7%)

Internal enhancement patterns (for NME lesions)

• Heterogeneous 4 (26.7%)

• Clumped 11 (73.3%) 

DCIS: ductal carcinoma in situ; RC: regressive changes; n: number of 
patients; NME: non-mass enhancement; MRI: magnetic resonance imaging

Table 4. Clinicopathological characteristics of high-grade 

DCIS with RC  

Findings (n = 32) n (%)

Clinical presentation

• Asymptomatic 20 (62.5%)

• Palpable mass 9 (28.1%)

• Nipple discharge 2 (6.3%)

• Palpable mass+ nipple discharge 1 (3.1%)

Comedonecrosis

• Present 21 (65.6%)

• Absent 11 (34.4%)

ER status

• Positive 15 (46.9%)

• Negative 17 (53.1%)

PR status

• Positive 11 (34.4%)

• Negative 21 (65.6%)

HER2 status

• Positive 18 (56.3%)

• Negative 14 (43.7%)

Ki-67 proliferation index

• ≥20 20 (62.5%)

• <20 12 (37.5%)

Upgrade to invasive carcinoma 

• Yes 7 (21.9%)

• No 25 (78.1%)

Axillary node status

• Positive 1 (3.1%)

• Negative 21 (65.6%)

• Unknown 10 (31.3%)

DCIS: ductal carcinoma in situ; RC: regressive changes; n: number of 
patients; ER: estrogen receptor; PR: progesterone receptor; HER2: human 
epidermal growth factor receptor 2
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cancer in surgical resection, or 71.4% of patients with invasive cancer 
in the final pathology had density other than microcalcifications on 
mammography that confirms that this assumption is also valid for high-
grade DCIS with RC. Therefore, in core biopsy, the histopathological 
diagnosis can be made on the sampled tissue only and this may not 
represent all the pathological findings of that case.

In a study by Wasserman and Parra-Herran (6), in which grading was 
applied according to the severity of RC, it was reported that more 
advanced RC was more frequent in ER and PR negative tumours. In 
the same study, despite a tendency to more advanced RC in HER2 
positive tumours, the difference was not statistically significant. There 
is not published study examining the relationship between RC and 
Ki-67 proliferation index in this type of breast cancer. RCs were not 
pathologically graded in the current study but in the high-grade DCIS 
with RC cases included in the study, there were proportionally higher 
rates of negative ER (53.1%), negative PR (65.6%), positive HER2 
(56.3%), and/or high Ki-67 proliferation index (62.5%), which 
represented more aggressive tumour behaviour. In some studies in 
the literature, RC are termed neoductgenesis, which is synonymous. 
Tabar et al. (29) described that neoductgenesis was a typical feature 
of some high-grade DCIS and was regularly associated with signs 
of altered epithelial-stromal interaction, like periductal lymphocytic 
infiltration and remodelling of the specialized periductal stroma. 
Similar to our study, they also found that neoductgenesis according to 
their definition correlated with more aggressive tumour biology (30). 
Wasserman et al suggested that this relationship was due to intrinsic 
immunogenic characteristics of hormone-negative in situ neoplasms 
and that the immune response leading to RC targetted one or more 
lineage-specific markers (6). Compared to low or intermediate-
grade DCIS, the probability of high-grade DCIS lesions being ER/
PR-negative and HER2 positive has been reported to be higher (31). 
However, whether there is any difference or not between high-grade 
DCIS with and without RC in respect of biomarkers has not been 
researched. Therefore, there is a clear need for comparative studies of 
large series to be conducted. 

This study has some limitations. First, it was retrospective in design, so 
all patients had mammography and US but not all patients underwent 
breast MRI. Second, the study lacked a control group of patients who 

were diagnosed with high-grade DCIS without RC. The comparison 
of the radiological findings of DCIS with and without RC and the 
correlations of these with histopathological findings would contribute 
to a clearer determination of lesion character. A further limitation 
was that the Pathology Department of our hospital has only routinely 
reported RC seen in DCIS cases in the histopathology reports in the 
last four years. Therefore, only cases of breast DCIS with RC in the 
last four years could be included in the study so the sample size was 
relatively small. However, the study can be considered of value as 
there are very few studies in the literature that have focused on the 
radiological findings of DCIS with RC. Nevertheless, there is a need 
for further studies with larger series on this subject.

In conclusion, to the best of our knowledge, this is one of the few studies 
to have analyzed the imaging findings of high-grade DCIS with RC 
and adds to the clinicopathological findings reported by Chivukula et 
al. (5) and Wasserman and Parra-Herran (6). The results of this study 
demonstrated that high-grade DCIS with RC presented most often in the 
form of microcalcifications alone with fine pleomorphic morphology and 
segmental distribution on mammography. On US, 75% of the lesions 
could be visualised and the most common appearance was again of 
microcalcifications alone, followed by microcalcifications and hypoechoic 
area. On MRI, the most common appearance of DCIS with RC was 
NME with segmental distribution and clumped internal enhancement 
characteristics, which is typical for all DCIS lesions. ER/PR negativity, 
HER2 positivity and high Ki-67, which are known to be associated with 
more aggressive tumour behavior, were found to be proportionally higher 
in this study. In addition, upgrade to invasive cancer was made after 
surgical resection in approximately one in five cases of high-grade DCIS 
with RC. Knowing the radiological findings of DCIS with RC lesions, 
which have been shown in a few studies to be associated with more 
aggressive tumour behavior, will help in the implementation of patient 
management and treatment planning more safely. 
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Introduction

It is widely known that the severity of breast cancer (BCa) results 
from a multitude of extrinsic and intrinsic factors, including tumor 
heterogeneity, which has been identified as the most relevant cause of 
poor outcome in patients with different subtypes of BCa (1). BCa can 
be stratified in hormone-dependent tumors, with receptor of human 
epidermal growth factor 2 (HER2) overexpression or triple negative 

(TNBC) according to immunohistochemical (IHC) staining for 
estrogen receptor (ER), progesterone receptor (PR), HER2, and the 
cell proliferation marker Ki-67. Another form of classification widely 
used in clinical practice is based on the transcriptomic profiles in 
Luminal A, Luminal B, HER2+, basal-like, normal-like, and claudin-
low (2-4). This molecular classification has been confirmed by several 
research groups in different populations of patients with BCa (5-7). 
Patients with TNBC do not benefit from hormone therapy or targeted 
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ABSTRACT

Objective: Triple negative breast cancer (TNBC) has high relapse rates due to dysregulated inflammatory signaling pathways and significant changes in the 
tumor microenvironment, probably influencing the failure of several therapies. The Cysteinyl Leukotriene Receptor 1 (CYSLTR1), a leukotriene modulator 
of inflammation, has been shown to play an important role in cancer pathogenesis and survival but few studies have been reported on its role in breast cancer.

Materials and Methods: The present work was conducted using publicly available platforms that have omics data to assess the clinical potential of 
CYSLTR1 expression and its prognostic validation in large cohorts of samples from breast cancer patients. Web platforms containing clinical information, 
RNA-seq and protein data were selected to perform in silico analyses of the potential marker CYLSTR1. Added together, the platforms included modules 
for correlation, expression, prognosis, drug interactions, and construction of gene networks.

Results: Kaplan–Meier curves revealed that reduced levels of CYSLTR1 corresponded to an unfavorable outcome for overall survival (p<0.005) as well 
as relapse-free survival (p<0.001) in the basal subtype. Additionally, CYSLTR1 was downregulated in breast tumor samples compared to adjacent healthy 
tissue (p<0.01) and the basal subtype exhibited the lowest expression of CYSLTR1 relative to the other subtypes (p<0.0001). Furthermore, gene networking 
analysis showed strong associations of CYSLTR1 with two protein-coding genes (P2RY10 and XCR1) when tested on a TNBC dataset.

Conclusion: Our data highlighted the relevance of CYSLTR1 since it may play an important role in TNBC therapy. However, further in vitro and in vivo 
studies should be directed towards validating our findings in an effort to improve our understanding of TNBC pathology.

Keywords: CYSLTR1, leukotriene, mediators of inflammation, triple-negative breast cancer
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Key Points

• CYSLTR1 is downregulated in breast tumors.

• TNBC exhibited less CYSLTR1 than Luminals and HER2 subtypes.

• Low CYSLTR1 expression was associated with worse survival in breast cancer patients.

• Low CYSLTR1 expression was associated with worse survival in TNBC.

 Andrés Galindo Céspedes1,  Mércia Patrícia Ferreira Conceição2,  Daniel Rodrigues de Bastos2,  Gabriela Ávila de Grazia2, 
 Jean Michel Rocha Sampaio Leite3,  Renan Gomes do Nascimento4,  Matthew Thomas Ferreira2,  Rossana Mendoza Lopez2

Altered Expression of CYSLTR1 is Associated With 
Adverse Clinical Outcome in Triple Negative Breast 
Tumors: An In Silico Approach

DOI: 10.4274/ejbh.galenos.2023.2022-12-10

https://orcid.org/0000-0003-3277-1996
https://orcid.org/0000-0002-6706-5904
https://orcid.org/0000-0001-7091-1959
https://orcid.org/0000-0003-0496-1194
https://orcid.org/0000-0002-4820-7743
https://orcid.org/0000-0002-7579-0671
https://orcid.org/0000-0003-3389-180X
https://orcid.org/0000-0001-7993-767X


149

Céspedes et al. CYSLTR1 Expression in TNBC

therapies commonly used in luminal and HER2+ cases. This lack of 
therapeutic options increases the chances of tumor recurrence, leading 
to a high mortality rate (8, 9).

On the other hand, BCa is strongly associated with inflammation and 
the release of signaling molecules derived from arachidonic acid, such 
as leukotrienes, as well as G protein-coupled receptors in the tumor 
microenvironment (TMev), which results in mediation of allergic, 
infectious, and inflammatory reactions through a phosphatidylinositol-
calcium second messenger cascade (10-12). Among these messengers, 
Cysteinyl Leukotriene Receptor 1 (CYSLTR1) is implicated in 
mediating bronchoconstriction and asthma, and its dysregulation may 
be of concern in inflammation-related neoplasms (13). For example, 
in colorectal tumor cells, overexpression of CYSLTR1 is associated 
with proliferation, survival, and migration, as well as a poor prognosis 
in patients with colorectal adenocarcinoma (14). Furthermore, in 
patients with breast tumors, high expression levels of CYSLTR1 and 
low levels of CYSLTR2 were correlated with high mortality rates in 
univariate analyses for 144 patients (15). Another study suggests that 
CYSLTR1 is positively correlated with clinical features, such as tumor 
size, histologic type, lymph node metastasis, and TNM staging in a 
BCa population of 90 subjects (16).

Data mining represents a useful aproach to strengthen the knowledge 
and status of malignant neoplasms. With the era of omics, there is 
an increasing amount of genomic, transcriptomic, proteomic, and 
epigenetic data generated by high performance technologies available 
in public databases. Many of the studies deposited on these platforms 
have helped to characterize intrinsic cancer subtypes, predict survival, 
and therapeutic responses, generating a large amount of molecular 
biomarkers for BCa. There are only a few studies, with limited 
samples, that have explored the role of CYSLTR1 in women diagnosed 
with BCa. Therefore, the central objective of this study was to explore 
the status of CYSLTR1 according to expression levels and its potential 
prognostic value in BCa using datasets deposited in public repositories.

Materials and Methods 

UALCAN and GENT2

UALCAN is a user-friendly online platform that provides easy access 
to OMICS cancer data. Thus, it allows for easy expression profiling of 
possible biomarkers, in associations with survival and gene regulation 
data, rendering a robust profile analysis (17). With this tool, we 
identified the difference between the CYSLTR1 expression levels of 
normal and breast tumor tissues. Moreover, in order to confirm our 
results, we accessed GENT2, a new tool focused on the expression 
analysis of normal and tumor tissue samples (18).

cBioPortal

The TCGA database (Firehose Legacy) was accessed through the 
cBioPortal platform to select mRNA expression Z-scores related to 
1.108 samples (log RNA Seq V2 RSEM) with a ±2 threshold (19, 
20). Clinical pathological data were obtained and cross-linked with 
CYSLTR1 expression data. Male cases (n = 16) and those who had 
no information of CYSLTR1 levels (n = 4) were excluded, resulting in 
1.088 patients to be assessed.

bc-GenExMiner

The bc-GenExMiner v.5 is a microarray and RNA-seq data-mining 
tool containing data of BCa patients only. Three analysis modules 
were explored: Correlation, expression, and prognosis (21, 22). For 

this study, we considered only RNA-seq data, excluding samples from 
TCGA.

Kaplan–Meier Plotter

Kaplan–Meier (KM) Plotter is a publicly available platform that 
hosts data of 21 different types of cancer and contains Affymetrix 
gene signatures (probes of 20.129 genes) of 3.421 patients (23). For 
this study, we selected the best probe option corresponding to the 
CYSLTR1 gene: 230866_at; P2RY10 gene: 236280_at; and XCR1 
gene: 221468_at. The overall survival (OS) and relapse-free survival 
(RFS), adjusted for 120 months’ total follow-up time, were available 
for all of them. The patients were also stratified by high and low 
expression of the target gene as the best cut-off between the lower and 
upper quartile was selected. Analyses were performed according to all 
deposited cases and only with the basal-like subtype, considering the 
prognostic value and its impact on poor clinical outcome.

Metascape

Metascape is a user-friendly tool for omics data analysis (24). Here, 
we accessed CYSLTR1 co-expressed genes previously obtained on bc-
GenExMiner for interaction analysis. The protein network data was 
downloaded and analyzed on Cytoscape v.8.0 (25).

Geo Database

The Geo Database is a microarray and RNA-seq data deposit platform. 
In order to analyze the expression profile of CYSLTR1 in different 
subtypes of breast tumors, we accessed the GSE76275 and GSE96058 
files (26).

Gene Co-expression Network

The co-expression analysis was conducted using RNA-seq data of 
TNBC from the bc-GenExMiner v.5 database. A correlation value 
>0.7 was used as a cut-off, then the data was accessed using the String 
platform to generate CYSLTR1 co-expressed genes network data and 
to export it to Cytoscape v8.0 software to select the genes with close 
interactions with CYLSTR1. In addition, the co-expressed gene list 
was also accessed using the Metascape software in order to conduct 
enrichment analyses.

Comparative Toxicogenomics Database

The Comparative Toxicogenomics Database (CTD) is a publicly 
available tool for manually curated information about chemical 
interactions with genes, proteins, and chemical relationships with 
diseases (27). The CTD was accessed to obtain potential drugs capable 
of interacting positively or negatively with CYSLTR1.

mirTarBase Repository

By using the mirTarBase database we accessed the prediction of 
experimentally validated miRNAs targeting CYSTLR1 and significant 
co-expressed genes (28). In addition, we carried out survival analyses 
of both genes and best-predicted miRNAs in TNBC population.

Statistical Analysis

For platforms with integrated statistical capabilities, the analyzes 
were performed as described in the topics above. For additional data, 
analyses were conducted with the Statistical Package for Social Sciences 
(SPSS) version 25.0 (IBM Inc., Armonk, NY USA) or GraphPad v.7 
(California, USA). The chi-square or Fisher’s exact test was applied to 
compare categorical variables. For univariate and multivariate analysis, 
the Cox regression method was used. All groups were tested for 
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Gaussian distribution. The Mann–Whitney or t test was used to assess 
the difference between two groups, and ANOVA (analysis of variance) 
or Kruskal–Wallis for more than two groups. For survival analysis, 
survival curves were performed by KM method and compared using 
log-rank test; additionally, Cox regression univariate and multivariate 
were performed calculating hazard ratio (HR) with 95% confident 
interval. A significance level of 5% was adopted.

Results

CYSLTR1 is Downregulated in Breast Tumors and Correlated with 
Clinical Pathological Parameters

Our study evaluated data from different platforms (Firehose Legacy, 
cBioPortal and TCGA) which together represented a massive cohort 
of 1.097 tumor and 114 non-tumor breast samples. Our findings 
showed that samples from patients with breast tumors had low levels 
of CYSLTR1 mRNA compared to adjacent healthy tissues (p<0.01) 
(Figure 1A) and, in a larger cohort, we observed the same profile (p = 
0.01) (Supplementary Figure 1A). In addition, significant associations 
were observed between differential expression of CYSLTR1 with patient 
age (p = 0.01), histological subtype (p<0.0001), TP53 mutational 
status (p<0.0001), ER status (p<0.0001), PR status (p<0.0001), and 
molecular subtype (p<0.0001) (Table 1).

Using the TCGA dataset, we performed analyses to identify the 
expression profile of CYSLTR1 according to clinicopathological 
parameters. Initially, we observed significant differences between the 
histological subtypes, where in invasive ductal carcinoma tumors 
showed low expression of CYSLTR1 when compared to invasive 
lobular carcinoma (p<0.0001) (Figure 1B). We also describe expression 
patterns in accordance with the PAM50 subtype classification, where 
the basal-like type exhibited a decreased transcriptional distribution 
of CYSLTR1 compared to the other subtypes (Basal-like vs HER2, 
p<0.0001; Basal-like vs Luminal A, p<0.0001; Basal-like vs Luminal 
B, p<0.0001; Basal-like vs Normal-like, p<0.0001) (Figure 1C). In 
addition, patients whose tumors were negative for hormone receptors 

(ER and PR) and HER2 had lower levels of CYSLTR1 compared 
to those with positive expression for these receptors (ER+ vs ER-, 
p<0.0001; PR+ vs PR-, p<0.0001; HER2- vs HER2+, p = 0.02) 
(Figures 1D-F).

In order to confirm our findings in a larger cohort, we performed 
an analysis on bc-GenExMiner database. Consequently, a similar 
profile was observed in terms of expression levels according to the 
PAM50 classification (p<0.0001) (Supplementary Figure 1B), as well 
as estrogen (p<0.0001) (Supplementary Figure 2A), progesterone 
(p<0.0001) (Supplementary Figure 2B), and HER2+ receptors 
(p<0.0001) (Supplementary Figure 2C). Moreover, within the TCGA 
cohort, we assessed the possible differences between Basal-like and 
non-Basal-like (p<0.0001) (Supplementary Figure 2D), TNBC and 
non-TNBC (p<0.0001) (Supplementary Figure 2E), Basal-like and 
TNBC vs non- Basal-like and non-TNBC (p<0.0001) (Supplementary 
Figure 2F); thus, we confirmed that CYSLTR1 transcription levels 
were downregulated in samples with negative expression for hormone 
receptors.

Interestingly, the Basal-like immune-suppressed (BLIS) samples 
showed lower CYSLTR1 expression compared to Basal-like immune-
activated samples (p = 0.004) (Figure 2B), while luminal androgen 
receptor (LAR) (p = 0.001) (Figure 2B) and mesenchymal (MES) 
samples (p<0.0001) (Figure 2B) exhibited higher levels when compared 
to BLIS. Similarly, Basal-like 1 and Basal-like 2 triple-negative tumors 
levels were lower in the cohort from TCGA/UALCAN (p<0.01 and 
p<0.001, respectively) (Supplementary Figure 3).

Low CYSLTR1 Expression was Associated with Worse Prognosis

Reduced CYSLTR1 mRNA expression levels were significantly 
correlated with unfavorable prognosis for both OS (Figure 3A; 
Supplementary Figure 4A-C) and RFS (Figures 3C; Supplementary 
Figure 4D-F) for all intrinsic BCa subtypes, but especially in basal 
subtype (Figure 3B, D).

Figure 1. Expression of CYSLTR1. Expression of CYSLTR1 in A. Normal and tumor breast tissue; B. According to histological subtype; C. PAM50 
classification; D. Estrogen receptor; E. Progesterone receptor and F. HER2. Data obtained from the Firehose Legacy, cBioPortal, TCGA. P 
values indicate significance according to Wilcoxon or ANOVA tests: *p<0.05, **p<0.01, ***p<0.001 and ****p<0.0001
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We employed the GSE96058 dataset to execute univariate and 
multivariate regression analyses. The low expression of CYSLTR1 was 
an independent factor associated with lower OS in women with Bca 
(HR = 1.40, p = 0.002) (Table 2). Tumor size, lymph node status, and 
age were also related to high risk of the disease.

Gene-interaction and Enrichment Analyses

A list of correlated genes (cut-off ≤ or ≥0.7) within the basal subtype 
is available in Supplementary Table 1. Among the CYLSTR1 co-
expressed genes, it was mainly observed that P2RY10 and XCR1 
proteins interact directly with CYSLTR1 (Figure 4A-B). The Gene 
Ontology enrichment analyses demonstrated that several genes co-
expressed with CYLSTR1 are involved in the immune system response 
and immune cell processing and activation (Figure 4C).

Identification and Prognostic Value of Predicted Genes and 
MicroRNAs

According to KM plotter repository, P2RY10 and XCR1 were assessed 
for RFS and OS of transcripts. P2RY10 demonstrated a lower but 
significant expression associated to poor outcome in all subtypes, 
as well as in the basal subtype [Supplementary Figure 5A-B (RFS) 
and 5C-D (OS), respectively]. Moreover, by using the mirTarBase 
repository, three microRNAs: has-miR-335-5p, has-miR-3130-3p, 
and has-miR-3607-3p were identified as potential regulatory elements 
of CYSLTR1, P2RY10 and XCR1, respectively. However, OS in the 
same TNBC patients according to miRNAs (Figure 5) and transcript 
expression levels (Supplementary Figure 6) were not significantly 
associated.

Modulation of CYSLTR1 Expression

Through the CTD, we obtained a list of six drugs capable of interacting 
with CYSLTR1. Leukotrienes C4, D4, and E4 can bind to CYSLTR1 
and increase its activity (Figure 6). Other effects might occur depending 
on the drug in use; for example, the administration of leukotrienes 
C4 and E4 results in an abundance of calcium, while D4 increases 
the expression of widely studied proteins such as interleukin (IL)-6, 
tumor necrosis factor (TNF), and CXCL8. However, Montelukast, 
Pobilukast, and Zafirlukast (composts of leukotrienes receptors 
antagonist, LTRAs) induced a reduction in CYSLTR1 protein activity.

Discussion and Conclusion

CYSLTR1 belongs to the cysteinyl leukotriene synthesis pathway 
and codes for a transmembrane protein receptor that when coupling 
with many ligands, triggers inflammation-related signaling which 
leads to a determined phenotype or disease state (15, 29, 30). Yet, 
there is no consistent evidence to link CYSLTR1 with underlying 
Bca pathogenesis or even with prognostic values in individuals with 
aggressive breast tumors.

According to our findings, breast tumor tissue samples showed reduced 
levels of CYSLTR1 compared to healthy tissue samples. To date, little 
is known about the profile of CYSLTR1 transcripts in BCa. A study 
performed by Wang et al. (16) using the RT-qPCR technique, showed 
that CYSLTR1 was significantly upregulated in tumor samples (n = 
90) vs. paraneoplastic breast tissues (n = 30) (16). However, we have to 
be careful when comparing our findings to this data due to the sample 
type and size, and approach utilized. Additionally, we observed that 
a decrease in CYSLTR1 transcripts leads to an unfavorable survival 
outcome in patients with TNBC tumors, being the first study that 
evaluated two different datasets and with a relevant sample size. 

Table 1. Associations between clinic-pathological parameters 

and CYSLTR1 expression

Parameters High Low p-value

n % n %

Age

≤50 147 27.0 186 34.2
0.010*

>50 397 73.0 358 65.8

Menopause status

Peri 17 3.1 23 4.2

0.325
Post 366 67.3 339 62.3

Pre 110 20.2 120 22.1

NA 51 9.4 62 11.4

Cancer type

IDC 372 68.4 429 78.9

<0.0001*ILC 131 24.1 75 13.8

Other 41 7.5 40 7.4

TP53

Mutated 125 23.0 175 32.2

<0.0001*Wild type 373 68.6 297 54.6

Not profiled 46 8.5 72 13.2

TNM

Stage I/II 403 74.1 390 71.7

0.692
Stage III/IV 130 23.9 141 25.9

Stage X 6 1.1 7 1.3

NA 5 0.9 6 1.1

ER Status By IHC

Negative 89 16.4 149 27.4

<0.0001*Positive 437 80.3 363 66.7

NA 18 3.3 32 5.9

PR status by IHC

Negative 134 24.6 207 38.1

<0.0001*Positive 391 71.9 303 55.7

NA 19 3.5 34 6.3

HER2 status by IHC

Negative 287 52.8 271 49.8

0.868Positive 84 15.4 77 14.2

NA 173 31.8 196 36.0

TN/nTN

nTN 490 90.1 434 79.8

<0.0001*TN 37 6.8 79 14.5

NA 17 3.1 31 5.7

PAM50Call_RNAseq

Basal 39 7.2 101 18.6

<0.0001*

Her2 44 8.1 23 4.2

Luminal A 264 48.5 154 28.3

Luminal B 79 14.5 110 20.2

Normal-like 17 3.1 6 1.1

NA 101 18.6 150 27.6

NA: not available; ER: estrogen receptor; PR: progesterone receptor; TN: 
triple-negative; nTN: non-triple negative. Data obtained from TCGA – 
Firehose Legacy, cBioPortal database (*p<0.05)
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However, it is necessary to reinforce the idea of working with different 
tumor stages and treatment cohorts to better understand this possible 
relationship of CYSLTR1 as a potential biomarker in cancer.

Our univariate prognostic analysis according to the Cox proportional 
hazards regression model confirmed the results observed in the 
Kaplan–Meier curves as a function of the differential expression of 
CYSLTR1. Furthermore, the high CYSLTR1 expression group 

Table 2. Univariate and multivariate regression analysis of BCa patients for overall survival

Variables* Univariate Multivariate

HR (95% CI) p-value HR (95% CI) p-value

Ki67 (Ki67+ vs Ki67-) 1.89 (1.24–2.88) 0.003

Basal status (Basal vs nBasal) 2.37 (1.83–3.07) <0.0001

TN status (TN vs nTN) 2.52 (1.72–3.70) <0.0001

Age (>50 vs ≤50 vs) 3.88 (2.54–5.93) <0.0001 4.05 (2.60–6.30) <0.0001

Tumor size (>20 mm vs ≤20 mm) 2.74 (2.22–3.39) <0.0001 2.58 (2.06–3.23) <0.0001

Lymph status (N+ vs N-) 1.54 (1.24–1.91) <0.0001 1.25 (1.00–1.56) 0.047

CYSLTR1 (High vs Low) 1.40 (1.13–1.73) 0.002 1.46 (1.17–1.82) 0.001

*In all analyzed categories, the reference extract is the second group into the parenthesis. nBasal: non-basal; TN: triple-negative; nTN: non-triple negative; 
N+: positive lymph-node status; N-: negative lymph-node status; CI: confidence interval; HR: hazard ratio

Figure 2. Expression of CYSLTR1 in TNBC. A. CYSLTR1 expression profile in TNBC in a population from GSE76275 and in B. TNBC subtypes. 
BLIA: basal-like immune-activated; BLIS: basal-like immune-suppressed; LAR: luminal androgen receptor; MES: mesenchymal. P values indicate 
significance according to Wilcoxon or ANOVA tests: **p<0.01, ***p<0.001 and ****p<0.0001

Figure 3. Survival probability of BCa patients stratified by CYSLTR1 relative expression. Overall survival of A. all subtypes and B. Basal. Relapse-
free survival of C. all subtypes and D. Basal. Data obtained from the KM Plotter online platform using the 230866_at probe
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remained an independent prognostic factor in relation to the risk of 
cancer-specific death, when adjusted for age, tumor size, and lymph 
node involvement. Our results differ from the study by Magnusson 
et al. (15) who did not observe a statistical association between the 
differential expression of CYSLTR1 and the prognosis of patients 
with BCa. We have to emphasize that the study evaluated the 
immunoreactivity of the CYSLTR1 protein and had a small set of 
samples (n = 139).

Considering that CYLSTR1 gene expression in the basal subtype was 
significantly decreased when compared to the other subtypes, we were 
led to carry out an in-depth investigation into this clinically more 
aggressive molecular subtype of BCa. Therefore, we evaluated the 

expression patterns of CYSLTR1 in the four stable TNBC subtypes, 
characterized by the expression of distinct molecular profiles that 
present different prognoses, proposed through studies by the Burstein 
and Lehman groups (26, 31). Our results showed that CYSLTR1 is 
consistently expressed in the MES subgroup. Here, we hypothesize 
that it is possible that CYSLTR1 is more actively involved in epithelial 
mesenchymal transition and angiogenesis, than in the processes of 
tumor differentiation and immune activity. This may be supported 
by the role of cysteinyl leukotrienes (cys-LTs) since they are pro-
inflammatory mediators that modulate vascular leakage, permeability 
and microvasculature response via other leukotriene molecules (32-34). 
Furthermore, CYSLTR1 transcripts were also expressed to a greater 
extent in tumors of the LAR subgroup, which is highly expressed on 

Figure 4. Network and Gene Ontology enrichment of main co-expressed proteins with CYLSTR1 in TNBC subtype. A.  Representative network 
of CYSLTR1 co-expressed proteins and B. representative of protein with the closest interactions with CYLSTR1; C. Bar charts represent 
enriched pathways categories in which CYLSTR1 co-expressed genes participates

Figure 5. Overall survival in TNBC. Patients stratified by predicted miRNAs expression targeting A. CYSLTR1, B. XCR1, and C. P2RY10 genes. 
Data obtained from the Firehose Legacy, cBioPortal, TCGA
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the nuclear androgen receptor receptor. Consequently, as CYSLTR1 
is linked to kinase activity (35, 36), this could lead us to hypothesize 
that CYSLTR1 could participate in blocking androgen-dependent 
signaling and PIK3. To date, no work has focused on studying its 
possible role in tumorigenesis in TNBC cases. Thus, our work brings 
unprecedented data about this aggressive type of BCa.

Our analyses of signaling and enrichment pathways for CYSLTR1 have 
indicated some immunological mechanisms related to inflammation 
in which toll-like family genes and cytokines may participate. It 
is noteworthy that two protein-coding genes: P2RY10 and XCR1 
exhibited a positive correlation with CYSLTR1 in a TNBC dataset. 
Eosinophils can be found in the TMev, as they secrete different types 
of leukotrienes as part of the induction of inflammatory processes 
(10). Furthermore, they also generate significant amounts of platelet 
activating factor and promote the production of characteristic 
cytokines such as TNFα and IL-5 (37, 38). P2RY10 is a G-couple 
protein receptor that participates in the inflammatory response, 
stimulated by many molecules such as chemokines, lysophospholipids 
and prostanoids. Its biological role has not been fully elucidated, but 
it may participate in eosinophil maturation and eosinophilopoiesis in 
vitro (38). On the other hand, Yang et al. (39) suggest that XCR1 
may act as a progression factor in ER-responsive Bca cell lines through 
the MAPK/ERK and PI3K/AKT/mTOR pathways that promote 
migration and invasion by significantly decreasing the protein level of 
β-catenin (40). Regarding the possible prognostic role, patients with 
TNBC cases who had high gene expression of XCR1 and P2RY10 
exhibited a trend towards greater survival, further confirmed by an 
independent dataset.

As for epigenetic mechanisms of gene regulation, has-miR-355-5p 
showed a certain tendency to downregulate CYSLTR1 expression in a 
TNBC setting. To date, there is no evidence that describes consistent 
associations between these genes and their Bca-targeted miRNAs. 
Therefore, we suggest IHC studies to unravel mechanisms underlying 
survival and immunological processes in TNBC.

Regarding possible drug interactions, we observed that Montelukast, 
Zafirlukast and Pobilucast played a role in reducing CYSLTR1 
expression levels in our in silico experiments. Based on the above, 

Suknuntha et al.'s (30) group observed that MDA-MB-231 BCa cells, 
when treated with Montelukast and Zafirlukast molecules, can inhibit 
cell proliferation and apoptosis, but only Zafirlukast can induce cell 
cycle arrest. On the other hand, leukotrienes appear as possible positive 
modulators of CYSLTR1 expression. Both strategies are promising and 
need to be carefully investigated.

Study Limitations

Some limitations of the analysis performed here must be acknowledged. 
First, we employed different expression analysis methods compared to 
other studies examining CYSLTR1 in Bca. Second, as seen in in silico 
analyses, RNA-seq based expression data were not complemented with 
protein data to corroborate our findings. Third, many studies available 
in public databases were deficient in clinicopathological information, 
and the most important, TNBC studies only accounted for up to 15% 
of the Bca population, so it is difficult to reach significant conclusions. 
Nonetheless, based on our findings, we can provide insights into the 
possible role of CYSLTR1 in BCa disease survival, particularly in 
TNBC cases.

Our study showed that CYSLTR1 is transcriptionally less expressed 
in breast tumors compared to adjacent tissue. Additionally, among 
the tumor subtypes, TNBC had lower levels of CYSLTR1. Low 
CYSLTR1 expression was associated with worse survival in BCa 
patients and especially in TNBC. CYSLTR1 is co-expressed with genes 
that participate in the adaptive immune response and lymphocyte 
activation. Finally, we suggest that CYSLTR1 may not be working 
alone, but with linked proteins and miRNAs that could serve as 
new possible targets for other therapies in Bca, especially in TNBC 
subtypes.
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Supplementary Figure 3. Correlation of CYSLTRL1 expression according to Lehmann et al. TNBC subtypes. P values indicate significance 
according to Wilcoxon or ANOVA tests: *p<0.05, **p<0.01, ***p<0.001 and ****p<0.0001

Supplementary Figure 4. Survival probability of BCa patients stratified by the relative expression of CYSLTR1. OS in accord with A. Luminal A, 
B. Luminal B, C. HER2 subtypes. RFS according to D. Luminal A, E. Luminal B, and C. HER2 subtypes. Data obtained from KM Plotter platform 
with follow up threshold adjusted for 120 months
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Supplementary Figure 5. Survival probability of patients stratified by the relative expression of P2RY10 and XCR1. RFS considering all BCa 
subtypes (A, E); basal subtype (B, F). OS according to all BCa subtypes (C, G); basal subtype (D, H). Data obtained from KM Plotter platform 
with follow up threshold adjusted for 120 months

Supplementary Figure 6. Overall survival of TNBC patients. Stratified by the relative expression of A. CYSLTR1; B. XCR1; and C. P2RY10. Data 
obtained from TCGA repository with follow up threshold adjusted for 120 months
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ABSTRACT

Objective: The role of baseline and post-treatment standardized uptake value (SUVmax) values in predicting pathological response in patients with breast 
cancer after neoadjuvant chemotherapy (NAC).

Materials and Methods: Thirty patients with invasive ductal breast cancer were included in this retrospective study. F-18 fluorodeoxyglucose (FDG) 
positron emission tomography/computerized tomography (PET/CT) examinations were performed before and after NAC. Pretreatment SUVmax (SUVmax I), 
post-treatment SUVmax (SUVmax II) and ΔSUVmax values of primary breast cancer were obtained. Breast tumor pathology preparations were examined for the 
evaluation of tumor response according to the Miller and Payne classification. Patients were grouped as responding to treatment (pCR) and unresponsive to 
treatment (nonpCR). In all analyses, p<0.05 was considered statistically significant.

Results: The mean age of the 30 patients included in the study was 51.2±11.98 years. In the study-defined grouping, 13 patients (43.3%) were 
nonresponders and 17 patients (56.7%) were responders. ΔSUVmax was significantly greater in the responders group compared to the nonresponders group, 
while SUVmax II was lower (p = 0.001 and p = 0.004, respectively). There was no significant difference between the responders and nonresponders in terms 
of age, tumor diameter, and SUVmax I values. Multivariate logistic regression analysis showed ΔSUVmax to be the only independent predictive factor for pCR.

Conclusion: F-18 FDG PET/CT was an effective method in evaluating the treatment response after NAC in breast cancer, and ΔSUVmax and post-
treatment SUVmax can be used to predict the response of the primary tumor to treatment.
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Key Points

• F-18 FDG PET/CT is an effective method in evaluating the treatment response after NAC in breast cancer.

• ΔSUVmax and post-treatment SUVmax values correlate with pathological evaluation in predicting pCR.

• Multivariate logistic regression analysis showed ΔSUVmax to be the only independent predictive factor for pCR.

Introduction

Breast cancer is the most common type of cancer among women and 
its incidence has been increasing over the years (1). In the treatment of 
breast cancer, neoadjuvant chemotherapy (NAC) has recently become 
more frequently used. NAC is preferred, especially in locally advanced 
breast cancer, to reduce tumor volume and to allow breast-conserving 
surgery (2). In addition, it is stated that NAC has advantages, such as 

early detection of possible resistance to chemotherapy and predicting 
prognosis (3). Patients with pathological complete response (pCR) 
after NAC had better disease-free survival and overall survival rates 
than patients without a complete response (4). Although anatomical 
imaging methods are primarily used in the evaluation of response after 
NAC, there are some limitations. Conventional methods may not be 
able to clearly distinguish between viable tumor tissue and fibrotic scar 
tissue in patients with residual tissue after treatment. 
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2-deoxy-2-[18F]-fluoro-D-glucose positron emission tomography/
computed tomography (F-18 FDG PET/CT) is a molecular imaging 
method frequently used in oncology practice to evaluate response to 
treatment. Glucose metabolism is increased in cancer tissue and this 
a decrease in the metabolic activity of the residual tumor tissue after 
NAC is indicative of the response to treatment. In the literature, there 
are several studies investigating the accuracy of F-18 FDG PET/CT 
in evaluating response to treatment after NAC, with the pathological 
response criteria as reference (5-9). Due to the cytotoxic effect of 
chemotherapy, a decrease in cellular glycolysis is observed before tumor 
shrinkage. Therefore, standardized uptake value (SUVmax), which is a 
semi-quantitative parameter, is used to show the metabolic activity 
change more accurately.

In this study, the role of baseline and post-treatment SUVmax values 
and SUVmax change in predicting pathological response in patients 
with breast cancer after NAC was investigated.

Materials and Methods

Patients

Thirty patients with newly diagnosed, non-inflammatory, non-
metastatic, invasive breast cancer were included in this retrospective 
study. In all patients, the diagnosis of invasive breast cancer was made 
with tru-cut biopsy and NAC treatment was given. F-18 FDG PET/
CT examinations were performed on the patients before and after 
NAC. F-18 FDG PET/CT examination after NAC was performed 
at least 15 days after the end of the treatment. All patients underwent 
mastectomy/breast-conserving surgery 4-6 weeks after post-treatment 
F-18 FDG PET/CT. Exclusion criteria of the patients in the study 
were: patients who were diagnosed with inflammatory breast cancer; 
whose F-18 FDG PET/CT examination was contraindicated (for 
example with pregnancy or high blood sugar); who had a chronic 
disease; and who had previously received surgery or radiotherapy as 
treatment were excluded from the study.

Different NAC regimens were administered to the patients as follows: 
Six patients received cyclophosphamide and doxorubicin; 17 patients 
received cyclophosphamide and adriamycin; three patients received 
cyclophosphamide, doxorubicin and docetaxel; one patient received 
pertuzumab, herceptin and docetaxel; one patient received herceptin, 
paclitaxel and carboplatin; and two patients received herceptin and 
paclitaxel. The patients were administered 4-6 cycles of NAC.

This study was approved by the Faculty Ethics Committee of 
Pamukkale University (60116787-020/71416).

F-18 FDG PET/CT Imaging

After fasting and resting for six hours, the patients received 259–407 
MBq (7–11 mCi) of F-18 FDG intravenously when their fasting 
bloodglucose level was <200 mg/dL. The patients were examined using 
a dedicated PET/CT scanner (Gemini TF TOF PET-CT; Philips, 
Cleveland, OH, USA). Emission scans were acquired from the calvaria 
base to the middle of the thigh for 1.5 minutes per position without 
intravenous contrast medium injection. Transmission images were 
obtained by low-dose CT (50–120 mA s, 90–140 kVp, 16 sections of 
5 mm thickness).

Attenuation correction was performed for PET images using CT 
findings and the ordered subsets-expectation maximization (OSEM) 
algorithm (33 subsets, 3 iterations). PET images were reconstructed by 

the iterative method. Transverse, sagittal and coronal sections (5 mm 
thickness) were created from PET/CT fusion images and evaluated 
using Philips Fusion Viewer software (ver.2.1; Philips Healthcare, 
Best, The Netherlands).

In this study, patients underwent two F-18 FDG PET/CT scans; 
basal scan for staging before NAC and post-treatment scan for 
response to treatment after NAC. Both examinations were performed 
on the patients under the same conditions and the same acquisition 
parameters.

Image Analysis

F-18 FDG PET/CT images were evaluated by two nuclear medicine 
physicians and consensus was reached in all patients. The isocontour 
method was used to create volume of interest (VOI) around the tumor. 
A 40% SUVmax threshold was used for the isocontour. SUVmax was 
defined as the maximum SUV from a single voxel anywhere within 
the VOI. Tumor size was obtained by carefully measuring the longest 
diameter of the tumor from PET/CT images.

Metabolic response assessment with F-18 FDG PET/CT was 
performed by looking at the relative change in tumoral F-18 FDG 
uptake before and after treatment, and the following formula was used:

ΔSUVmax=100 x (post-treatment SUVmax – baseline SUVmax)/baseline 
SUVmax

Pathological Evaluation

Pathological responses of primary tumors were evaluated by the 
pathologist according to the Miller and Payne grading system (10). Breast 
tumor pathology preparations were re-evaluated for the evaluation of 
tumor response according to Miller and Payne classification. This was 
divided into five grades based on the comparison of tumor cellularity 
between the pre-neoadjuvant core biopsy and the post-surgical sample. 
The Miller and Payne grading system rates the postoperative curative 
effect from levels 1 to 5 according to the reduction in tumor cells. 

The grades were determined as follows:

Grade 1 (G1): No or some change in individual malignant cells, but 
no reduction in overall cellularity;

Grade 2 (G2): Minimal tumor cell loss (up to 30% loss), but overall 
cellularity still high;

Grade 3 (G3): 30% to 90% reduction in tumor cells;

Grade 4 (G4): Marked disappearance of tumor cells, leaving only small 
clumps or widely scattered individual cells; more than 90% loss of 
tumor cells;

Grade 5 (G5): No identifiable malignant cells in sections from tumor 
site, only vascular fibroelastotic stroma remaining, usually containing 
macrophages. Ductal carcinoma in situ (DCIS) may be present (11).

G1, G2 and G3 were included in the nonresponder group (nonpCR), 
and G4 and G5 were included in the responder group (pCR).

Statistical Analysis

Data were analyzed with SPSS, version 25.0 (IBM Inc., Armonk, 
NY, USA). Continuous variables were expressed as mean ± standard 
deviation, median (minimum-maximum values), and categorical 
variables as number and percentage. The compatibility of the data 
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with the normal distribution was examined by the Kolmogorov-
Smirnov test, and the homogeneity was examined by the Levene's test. 
Student’s t-test was used to compare independent group differences 
with normal distribution. The Mann-Whitney U test was used to 
compare the independent group differences that did not fit the normal 
distribution. A logistic regression model was created using ΔSUVmax 
and SUVmax II parameters, which were found to be independent 
statistically significant, to predict response to treatment.

A receiver-operating characteristics (ROC) analysis was performed, 
and cut-off values of the quantitative parameters of F-18 FDG PET/
CT were obtained to evaluate the response to treatment. Sensitivity 
and specificity were calculated at 95% CI to measure the validity. In all 
analyses, p<0.05 was considered statistically significant.

Results

The mean age of the 30 patients included in the study was 51.2±11.98 
(28–75) years. According to their pathological response scores, the 
patients were distributed as follows: One patient (3.3%) was G1, four 
patients (13.3%) G2, 8 patients (26.7%) G3, nine patients (30%) G4, 
and eight patients (26.7%) G5. Thus, for study purposes, 13 patients 
(43.3%) were nonresponders and 17 patients (56.7%) were responders. 
Ten (33.3%) of the patients were premenopausal and 20 (66.7%) were 
postmenopausal. Patient characteristics are listed in Table 1. 

ΔSUVmax was statistically significantly higher in the responders group 
compared to the nonresponders group, while SUVmax II was lower (p = 
0.001 and p = 0.004, respectively). There was no statistically significant 
difference between the responders and nonresponders groups in terms 
of age, tumor diameter, and SUVmax I values (Table 2). 

With multivariate logistic regression analysis, ΔSUVmax was found to 
be the only independent predictive factor for pCR (Table 3).

In the ROC curve analysis performed to determine the cut-off values 
of PET/CT parameters in the differentiation of pCR and non-pCR 
after neoadjuvant chemotherapy, the cut-off value for ΔSUVmax was 
found to be -59.69%, and the sensitivity and specificity values for this 
value were 82% and 85%, respectively [area under the ROC curve 
(AUC): 0.878, p = 0.001, 95% confidence interval (CI) (0.74–1); see 
Figure 1], while the cut-off value for SUVmax II was found to be 2.14, 
and the sensitivity and specificity values for this value were 70% and 
85%, respectively [AUC: 0.810, p = 0.004, 95% CI (0.62-0.99); see 
Figure 2].

Discussion and Conclusion

While NAC allows breast-conserving surgery by reducing tumor size 
in breast cancer, it also makes a significant contribution to survival. 
It has been reported that patients with pCR after NAC had better 
disease-free survival and overall survival rates than patients whose 
response was evaluated by other methods (4). For this reason, in the 
present study, pCR was chosen as the reference standard for evaluating 
tumor response after NAC. In the present study, patients in the G4 
and G5 groups were included in the pCR group according to the 
Miller and Payne classification system. In the literature, no difference 
was found in terms of prognosis between minimal residual disease and 
complete response (12), and in previous studies, pCR (G4, G5) and 
non-pCR (G1, G2, G3) groups were formed in this way (13, 14). 
In the present study, the pCR rate was 56.7%. In different studies, 
response rates after NAC have been reported to vary between 16.3% 

Table 1. Patient and tumor characteristics

Characteristics n %

Histological grade

1 7 23.4

2 13 43.3

3 10 33.3

Nuclear grade

1 3 10.0

2 16 53.3

3 11 36.7

Mitosis rate

1 9 30.0

2 16 53.3

3 5 16.7

ER status

Positive 24 80.0

Negative 6 20.0

PR status

Positive 26 86.7

Negative 4 13.3

HER2 status

0/+ 21 70.0

++/+++ 9 30.0

Subtype

Luminal A 6 20.0

Luminal B-HER2 negative 12 40.0

Luminal B-HER2 positive 6 20.0

HER2+ 5 16.7

Basal 1 3.3

P53 status

Positive 19 63.3

Negative 5 16.7

Unknown 6 20.0

Ki-67 index

<%20 9 30.0

>%20 21 70.0

Axillary lymph node

Negative 6 20.0

Positive 24 80.0

Mean ± SD
Median 

(min-max)

Age 51.2±11.98 51 (28–75)

ΔSUVmax -57.06%±18.73%
-63.65% 
(-21.5–83.4)

SUVmax I 6.25±2.33
6.48 

(2.43–11.23)

SUVmax II 2.51±1.31
2.17 

(1.12–6.20)

Tumor size (mm) 29.42±15.17
27.30 

(10.5–82.3)

ER: estrogen receptor; PR: progesterone receptor; HER2: human 
epidermal growth factor receptor 2; SUVmax I: pretreatment SUVmax; SUVmax 
II: posttreatment SUVmax; ΔSUVmax=100 x (post-treatment SUVmax – basaline 
SUVmax)/basaline SUVmax
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and 55.6% (15-17). This variation was thought to be due to the use of 
different pathological assessment and scoring methods.

In the present study, ΔSUVmax was found to be a highly effective 
parameter for predicting pCR after NAC in breast cancer patients. 
The cut-off value for ΔSUVmax was found to be -59.69%, and the 
sensitivity and specificity values for this value were 82% and 85%, 
respectively (Figures 3 and 4). In a meta-analysis evaluating 19 studies, 
to predict histopathological response in primary breast lesions by PET, 
the pooled sensitivity and specificity were 84% (95% CI, 78–88%) 
and 66% (95% CI, 62–70%), respectively (18). Our specificity value 
was found to be higher than the specificity value determined in the 
meta-analysis. Studies in the meta-analysis used very different NAC 
regimens, and the timing of the F-18 FDG PET/CT scan was different 
from each other. In our study, PET/CT examination times were 
the same, and the same device and the same examination protocol 
were used.  In the 43-patient study of García-Esquinas et al. (9), the 
sensitivity and specificity were found to be 90.9% and 90.6% when 
the ΔSUVmax cut-off was taken at -90.4%. In that study, the same NAC 
regimen was used in each patient, unlike ours, and the high ΔSUVmax 
cut-off value may have increased the sensitivity and specificity. This 
may explain the higher sensitivity and specificity than we found. 
The values obtained for ΔSUVmax in several studies in the literature 

were similar to or lower than our results (5, 8, 19-21). In the study of 
Berrido-Rieninger et al. (20), specificity was found to be 86% when 
ΔSUVmax was -60% (20). This finding is consistent with our result. In 
the 50-patient study of Park et al. (22), the sensitivity was 100% while 
the specificity was 62%. About half of the primary tumors in this study 
were <1 cm. In our study, the primary tumor size was greater than 1 
cm in all patients. The low specificity can be attributed to the small 
tumor size. In another study, sensitivity was 82.3% and specificity 
82.4% when ΔSUVmax was -87.9% (5). Although the ΔSUVmax cut-off 
value of this study was higher than ours, we obtained similar sensitivity 
and specificity values.

Table 2. Relationship between primary tumor characteristics and response to treatment

Mean ± SD Median (min-max) p-value

Age

Responders (17) 47.58±9.77 48 (28–59) 0.058

Nonresponders (13) 55.92±13.31 59 (32–75)

Tumor size (mm)

Responders (17) 25.34±8.39 27 (10.50–41.40)
0.135

Nonresponders (13) 34.76±20.20 29 (12.30–82.30)

SUVmax I

Responders (17) 6.31±1.45 6.56 (3.38–8.27)
0.88

Nonresponders (13) 6.17±3.21 5.89 (2.42–11.23)

ΔSUVmax

Responders (17) -68.07%±11.16% -69.66% (-41.70–83.04)
0.001

Nonresponders (13) -42.66%±16.91% -40.52% (-21.05–74.66)

SUVmax II

Responders (17) 1.89±0.46 1.87 (1.12–2.84)
0.004

Nonresponders (13) 3.22±1.63 2.87 (1.17–6.20)

SUVmax I, pretreatment SUVmax; SUVmax II, posttreatment SUVmax;

ΔSUVmax=100 x (post-treatment SUVmax – basaline SUVmax)/basaline SUVmax

Table 3. Logistic regression

B S.E. p-value 95% CI

ΔSUVmax 0.108 0.044 0.015 1.021–1.216

SUVmax II -1.57 0.897 0.079 0.360–1.199

SUVmax II, posttreatment SUVmax; 

ΔSUVmax=100 x (post-treatment SUVmax – basaline SUVmax)/basaline SUVmax

Figure 1. Receiver operating characteristic (ROC) curve for the 
prediction of pathological complete response (pCR) using ΔSUVmax in 
F-18 FDG PET/CT [Area under ROC curve (AUC)=0.878]

FDG: fluorodeoxyglucose; PET: positron emission tomography; CT: computerized 
tomography 
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SUVmax was used as a semi-quantitative parameter in most of the studies 
on the value of F-18 FDG PET/CT in response assessment after NAC. 
In the study of Berriolo-Riedinger et al. (20), except SUVmax, SUV 
parameters corrected for total body weight, body surface area and 
blood glucose were used (8). However, no significant difference was 
found between SUV parameters in estimating pCR. Therefore, in our 

study, we used SUVmax parameters (SUVmax I, SUVmax II and ΔSUVmax) 
in accordance with the literature.

In the present study, we evaluated the potential of pretreatment SUVmax 
(SUVmax I) and post-treatment SUVmax (SUVmax II) to predict pCR, as 
well as ΔSUVmax. The cut-off value for SUVmax II was found to be 2.14, 
and the sensitivity and specificity values for this value were 70% and 
85%, respectively. In the literature, there are few studies evaluating 
the efficacy of post-treatment SUVmax in predicting the response to 
treatment after NAC in breast cancer. In the study of Yıldırım et al. 
(21), consisting of 51 patients, no significant difference was observed 
between pCR and nonpCR in terms of pretreatment SUVmax, but a 
significant difference was found between post-treatment SUVmax 
values. Our findings are consistent with this study. In the present study, 
it was revealed that, like ΔSUVmax, the value of post-treatment SUVmax 
was an effective parameter in predicting the response to treatment after 
NAC in breast cancer. However, this finding needs to be supported by 
new studies. There are different results in the literature regarding the 
value of pretreatment SUVmax in predicting the response to treatment 
after NAC in breast cancer. In some studies, basal SUVmax was found 
to be higher in the pCR group (23-25), while in some studies, higher 
SUVmax values were found in unresponsive patients (26, 27). In 
addition, and in contrast to these studies, there are also publications 
that argue that there is no difference in basal SUVmax between pCR and 
nonpCR (15, 20, 28). Therefore, the findings in the literature suggest 
that there is no consensus regarding the value of pretreatment SUVmax 
in predicting the response to treatment after NAC.

The present study has some limitations. It was designed retrospectively 
and the number of patients was low. Due to the low number of patients, 
subgroup-related to prognostic factors (receptor status, grade, subtype, 
Ki-67 ratio, etc.) of breast cancer could not be formed and their 

Figure 3. Forty-six years old woman. Left breast localized invasive 
ductal carcinoma (primary tumor axial diameter 14.6 mm, primary 
tumor SUVmax: 8.02) is seen in pretreatment CT and fusion PET/
CT transaxial images (blue arrow) (A, B). There is a significant 
decrease in F-18 FDG uptake (SUVmax:1.36; ΔSUVmax:-83.04%) in post-
treatment CT and fusion PET/CT transaxial images (blue arrow) after 
four cycles of cyclophosphamide/adriamycin chemotherapy (C, D). 
Histopathological features of the primary tumor: histological grade 
3, nuclear grade 3, mitosis rate 2, ER and PR negative, HER2 +3 
positive, K-67 40%, p53 positive, and subtype HER2 positive. Miller 
and Payne grading system pathological score 4

FDG: fluorodeoxyglucose; PET: positron emission tomography; CT: computerized 
tomography; SUV: standardized uptake value; HER2: human epidermal growth 
factor receptor 2; ER: estrogen receptor; PR: progesterone receptor

Figure 4. Seventy-eight years old woman. Left breast localized 
invasive ductal carcinoma (primary tumor axial diameter 18.7 mm, 
primary tumor SUVmax:6.55) is seen in pretreatment CT and fusion 
PET/CT transaxial images (blue arrow) (A, B). There is a slight 
decrease in F-18 FDG uptake (SUVmax:4.51; ΔSUVmax:-44.25%) in post-
treatment CT and fusion PET/CT transaxial images (blue arrow) after 
four cycles of cyclophosphamide/adriamycin chemotherapy (C, D). 
Histopathological features of the primary tumor: histological grade 
2, nuclear grade 2, mitosis rate 2, ER 90% positive, PR 90% positive, 
HER2 negative, Ki-67 30%, p53 positive, and subtype luminal B/HER2 
negative. Miller and Payne grading system pathological score 3

FDG: fluorodeoxyglucose; PET: positron emission tomography; CT: computerized 
tomography; SUV: standardized uptake value; HER2: human epidermal growth 
factor receptor 2; ER: estrogen receptor; PR: progesterone receptor

Figure 2. Receiver operating characteristic (ROC) curve for 
the prediction of pathological complete response (pCR) using 
posttreatment SUVmax (SUVmax II) in F-18 FDG PET/CT [Area under ROC 
curve (AUC)=0.810]

FDG: fluorodeoxyglucose; PET: positron emission tomography; CT: computerized 
tomography 
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relationship with PET parameters could not be evaluated. Different 
NAC regimens were administered to the patients and the relationship 
between the different NAC regimens could not be evaluated due to the 
small number of patients.

F-18 FDG PET/CT was an effective method in predicting the response 
to treatment after NAC in breast cancer. ΔSUVmax and post-treatment 
SUVmax values correlate with pathological evaluation in predicting 
pCR. We did not find that pretreatment SUVmax was effective in 
predicting response to treatment.
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Introduction

Radial scar (RS) and complex sclerosing lesion (CSL) may be confusing, 
benign breast lesions (BBL). RS is a proliferative BBL that includes 
central sclerosis. Distortion and pseudo-infiltrative appearance have 
been confused with carcinoma (1). When the size is smaller than 1 
cm, the lesion is termed RS, whereas, if it is bigger than 1 cm, it is 

designated a CSL (1, 2). Small lesions usually present as incidental 
microscopic findings but the mammographic findings of large lesions 
are typical (2, 3). The incidence of RS and CSL is reported to be 0.03–
0.09% in all core needle biopsies (CNB) (4, 5). RS pathogenesis is not 
exactly clear. Inflammatory process, chronic ischemia, previous trauma 
and surgical operations may all play a role in the pathogenesis of RS 
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ABSTRACT

Objective: A radial scar (RS) is a benign breast lesion (BBL) that has an obscure etiology. RS is easily confused with breast carcinoma and therefore correct 
identification radiologically and pathologically is important. The aim of this study was to determine the incidence of atypical lesions by evaluating RS 
detected with BBL and to investigate whether atypia and RS are related to their characteristics.

Materials and Methods: A total of 1.370 patients with a diagnosis of BBL postoperatively in a single department were analyzed retrospectively. Forty-six 
confirmed RS/complex sclerosing lesion (CSL) cases were selected. The demographic and clinical characteristics of the patients and the relationship between 
RS and other BBL were evaluated. In addition, the relationship between RS/CSL and the presence of atypia was interpreted.

Results: The mean age was 45.17±8.72 years. Spiculated lesion (34.8%) on mammography and microcalcification (37%) on histopathological examination 
were the most common features. The most common BBL accompanying RS/CSL was adenosis. Atypical epithelial hyperplasia (AEH) was presented in 15 
(32.6%) of those diagnosed with RS. Although all patients were benign, the frequency of AEH accompanying RS was found to be significantly higher. The 
mean size of RS was 10.8±8.4 mm (2-30 mm). The size of RS/CSL was not significantly associated with atypia.

Conclusion: RS/CSLs usually present as suspicious lesions that must be distinguished radiologically from malignancy. However RS, which can be 
present with malign breast lesions, can be also seen with all BBL. Therefore, core biopsy and/or excisional biopsy continue to be important for definitive 
histopathological diagnosis.

Keywords: Radial scar; complex sclerosing lesion; benign breast lesions; spiculated lesion
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Key Points

• 	 Radial scar (RS) often has a spicule appearance mimicking breast carcinoma on mammography, so the definitive diagnosis of the lesion with 
mammography is difficult.

• 	 The high incidence of atypical epithelial hyperplasia accompanying RS in the study suggests that RS is strongly associated with atypia.

• 	 The follow up of RS without atypia requires a multidisciplinary approach.
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(6). RS is characterized by a central area of fibroelastosis with radiating 
ducts and lobules. These ducts and lobules have the appearance of 
spicules on mammography, which often mimics breast carcinoma (1, 
7). Therefore, it is difficult for a definitive mammographic diagnosis 
of this lesion (6, 7). The results of studies examining the relationship 
between breast cancer and RS are controversial. Currently, it is unclear 
whether RS/CSL only act as an independent risk factor in increasing 
breast cancer or are in themselves premalignant (6, 8). Although RS/
CSL is mostly associated with malignancy by clinicans, it can frequently 
be seen with various BBLs. Proliferative BBLs, with or without atypia, 
may accompany RS (5, 6, 8).

The aim of this study was to determine the benefits of imaging 
modalities and core needle biopsy and to investigate the frequency 
of benign lesions in the breast associated with RS. Furthermore, the 
association of RS with or without atypical BBL was assessed.

Materials and Methods

Between 1995-2015, 1.370 operated cases were diagnosed with 
BBL and retrospectively analyzed at Istanbul University, Faculty of 
Medicine Surgery, Department C Clinical Services. Forty-nine cases 
with histopathology confirming cases of RS or CSL were selected.

As the aim was to consider etiologically non-traumatic and idiopathic 
RS in patients without history of breast operation, 3 of 49 (6.1%) 
cases that had excisional biopsies performed on the same breast 
previously were excluded. Demographic and clinical characteristics of 
the remaining 46 patients including age, menopausal status, age at 
menarche, lactation period, number of births, family history of cancer, 
oral contraceptive use, hormonal therapy, complaint, palpability of 
lesions, and side of lesions were evaluated.

Ultrasonography, mammography, and magnetic resonance imaging 
(MRI) results were also evaluated by size and Breast Imaging Reporting 
and Data System (BI-RADS) score. If the lesion was 1.0 cm or less, 
the lesion was designated RS and if greater than 1.0 cm it was defined 
as CSL.

We gathered and reviewed follow-up reports in order to examine the 
risk of developing carcinoma or other lesions. Lesions accompanying 
RS were further investigated to assess the relationship between RS and 
other benign lesions

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS), version 25.0 
(IBM Corp., Armonk, NY, USA) was used for statistical analysis. While 
evaluating the study data, chi-square tests (Pearson chi-square, Yates 
chi-square, Fisher’s Exact test) were used for qualitative comparisons 
between groups and to produce descriptive statistics. The results were 
evaluated within the 95% confidence interval and significance was 
assummed when p<0.05.

Results

The mean ± standard deviation (range) age of the patients was 
45.17±8.72 (22–61) years. Seven patients (15.2%) had a family 
history of breast cancer. Fourteen (30.4%) patients had palpable mass 
at presentation. The lesion was in the right breast in 47.8% and in 
the left breast in 52.2%. Demographic and clinical characteristics 
of the patients are given in Table 1. Twenty-five cases (54.3%) cases 
were identified by the mammography screening program (MSP). 

Table 1. Demographic and clinical characteristics of patients

n %

Age
45.17±8.72 
(22–61)

Age groups

20-30 3 6.5

31-40 8 17.4

41-50 21 45.7

50+ 14 30.4

Premenopausal 31 67.4

Postmenopausal 15 32.6

Used oral contraceptives 10 21.7

Family history of breast cancer 7 15.2

Age at menarche (year) 13.5±1.4

Lactation period (month) 22.72±19.31

n %

Presenting symptoms

Screening 25 54.3

Mass 13 28.3

Pain 5 10.9

Mass+pain 3 6.5

Imaging techniques

Ultrasound 46 100

Mammogram 37 80.4

Magnetic Resonance Imaging 16 34.7

MMG findings (total 37 patients)

Microcalcifications 19 51.3

Spiculated lesion 16 43.2

Opacity 11 29.7

Asymmetric density 3 8.1

Distortion  2 5.4

CNB findings (total 24 patients)

Pure RS/CSL 8 33.3

Intraductal papilloma 3 12.5

Stromal fibrosis 3 12.5

Fibroadenoma 2 8.8

ADH 2 8.8

Adenosis 1 4.1

Phyllodes tumour 1 4.1

RS&Adenozis&DCIS 1 4.1

RS&Intraductal papilloma 1 4.1

Fibroadenolipoma 1 4.1

Sclerosing adenosis 1 4.1

Surgery techniques

Wire localization biopsy 31 67.4

Excisional biopsy 14 30.4

Radioguided occult lesion localization 
& surgical biopsy

1 2.2

RS: radial scar; CSL: complex sclerozing lesion; ADH: Atypical ductal 
hyperplasia; DCIS: ductal carcinoma in situ; RS: radial scar
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Microcalcification was detected in 19/37 (51.3%) of the mammograms, 
and spiculated lesion was observed in 16/37 (43.2%). Distributions 
of mammography findings appear in Table 1. Six patients (23.1%) 
were designated as BIRADS III, 14 as BIRADS IV (53.8%) and six as 
BIRADS V (23.1%). Mammographic appearance is shown in Figure 
1. RS/CSL was detected in only 10 (41.7%) of 24 CNB performed. 
In the other 14 CNB results, the presence of RS was not identified 
but other benign lesions were detected. Histopathological results of 24 
core biopsy specimens are shown in Table 1.

Radiologically suspicious lesions were excised without CNB in 22 
patients. Of the 22 patients, 16 who had not undergone CNB, were 
excised with wire-guidance. The lesions were excised due to a spicule 
contour mass in 8 (50%) patients, microcalcifications in 5 (31.25%), 
lobulated contour in 2 (12.5%), and suspicious contrast enhancement 
in MRI in 1 (6.25%) case. When pathology results of 5 patients who 
underwent biopsy due to microcalcification were evaluated, the mean 
RS dimension was 3.8±2.5 mm. The most common surgical method 
was wire localization excision with a frequency of 67.4%.

RS was detected in 34 cases (73.9%) while CSL was found in 11 
cases (23.9%). Only 1 (2.2%) had both RS and CSL. RS/CSL were 
multiple in 8 cases (17.4%) whereas 38 lesions (82.6%) were single. 
Five (10.9%) cases had pure RS/CSL. The most common RS/CSL 
accompanying lesion was adenosis (39.1%) (Figure 2 shows CSL, 
sclerosing, papilloma and adenosis). Microcalcification was identified 
in 17 of 46 (36.9%) cases by histopathological examination. The 
distribution of BBL accompanying RS is shown in Table 2.

The mean size of RS/CSL was 10.8±8.4 mm 2–30 mm). RS size was 
less than 5 mm in 22 (47.83%) patients and greater than 5 mm in 
24 (52.17%) patients. RS/CSL size was less than 1 cm in 31 (67.4%) 
patients and greater than 1 cm in 15 (32.6%) patients. Atypical 
epithelial hyperplasia (AEH) was seen with a frequency of 32.6% 
(15/46). Twelve patients had atypical ductal hyperplasia (ADH), two 
patient had atypical lobular hyperplasia (ALH), and one patient had 
both ADH and ALH. The incidence of atypia in patients with RS 
according to age is given in Table 3. There was no statistical relationship 
between the age of patients and the presence of AEH. 

While 33.3% percent of 24 cases (with RS dimension 0.5 cm or larger) 
had AEH, 66.7% percent didn’t have AEH. In contrast, in 22 cases 
with RS smaller than 0.5 cm, 32.8% percent had AEH and 68.2% 
didn’t have AEH. Taking a cut-off at 1 cm, while 26.7% percent of 15 
cases (with CSL 1 cm and larger) had AEH, 73.3% didn’t have AEH. 
Whereas 35.5% percent of 31 cases with RS smaller than 1 cm had 
AEH, 64.5% didn’t have AEH. No statistically significant correlation 
was found between RS/CSL size and atypia (Table 4). Among 15 RS 
with AEH, three cases were multiple, while 12 cases were solitary. 
AEH was present in 3 of 8 (37.5%) multiple lesions, and it was found 
in 12 of 38 solitary lesions (31.6%). The number of lesions did not 
reveal any statistically significant relation with atypia.

Benign phyllodes tumor, hamartoma, and lobular carcinoma in situ 
(LCIS) was an accompanying lesion in three different patients. In a 
35-year-old patient diagnosed with hamartoma, a rare breast tumor, 
RS was detected in this hamartoma. In the wire localization biopsy 
of a 53-year-old postmenopausal patient, RS was accompanied by 
LCIS. The mean follow-up period of the patients was 48 months, and 
RS recurrence and malignancy did not develop in any of the patients 
during the follow-up period.

Table 2. Associated benign breast lesions with radial scar

Concominant benign breast lesions n %

Adenosis 18 39.1

Intraductal papilloma 16 34.8

Ductal ectasia 16 34.8

Apocrine metaplasia 15 32.6

Fibroadenoma 12 26.1

Sclerosing adenosis 12 26.1

ADH 12 26.1

Florid ductal hyperplasia 10 21.7

Ductal hyperplasia 2 4.4

ALH 2 4.4

ADH &ALH 1 2.2

ADH: atypical ductal hyperplasia; ALH: atypical lobular hyperplasia
Figure 1. RS mammographic appearence 

RS: radial scar

Figure 2. CSL with sclerosan papilloma, adenosis and radial scar 
(H&E, x100)
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Discussion and Conclusion

Fenoglio and Lattes first described RS as “sclerosing papillary 
proliferation”. In 1975 Hamperl et al. named it “Strahlige Narbenquot”, 
translated as “radial scar” (9, 10). RS are usually incidental microscopic 
findings in excised breast tissue (11). In the present study, RS was not 
detected in 14 (58%) of 24 patients who underwent CNB, and these 
were found as incidental RS accompanying other BBL as a result of 
histopathological examination of excisional biopsies. Mammography 
was performed in 37 patients. RS was suspected on mammography 
images in only seven (18.9%) of these. King et al. (6) reported that 
only 19 of 45 cases were diagnosed by mammography, which is similar 
to our results.

RS is generally encountered in premenopausal women. This lesion is 
uncommon before 40 years old and after 60 years old (6, 12). The mean 
age in our series was 45.17±8.72 and around two thirds of the patients 
were premenopausal. Patients with RS routinely have non-palpable lesion. 
Egyed et al. (13) determined the rate of palpable RS lesions as 6.5%. 
Our cases were selected from excisional biopsy, which results in pure RS 
or accompanying BBL with RS. Our high rates of palpable lesions can 
be explained by the presence of other BBL such as fibroadenomas and 
papillomas with RS. The RS’s precise incidence is unknown, but with the 
increasing use of MSP, RS is seen more often (2, 14).

In the present study, 54.3% of the patients were detected as a result 
of biopsies performed from suspicious lesions on mammography 
screening. In mammography, RS is defined as a central radiolucency, 
presence of multiple long and thin spicules, varying appearance in 
different projections, and radiolucent linear structures parallel to the 
spicules (15). The central areas contain fat and this fat appears as a 
“black star”. A ‘”black star” aspect is typical of RS but it is not specific 
to RS (16). The varying appearances seen in different projections in 
mammography can be attributed to small invasive carcinoma seen 
simultaneously. This appears to be one reason for the confusion between 
small-sized breast carcinoma and RS (17). In a study, 52.8% of RS 
was presented as architectural distortion where 27.8% has spiculated 
opacity. In the same study, the frequency of microcalcification was 
reported as 19.4% (11). In another study 50% was detected as an 
architectural distortion, where calcifications were 29%, and masses 
made up 21% (3). The most common mammography finding we 
detected was microcalcifications in 51.3%. In 43.2% of our cases, 
spiculated lesions were detected, while opacity was the other common 
finding (29.7%). Opric et al. (12) reported that RS was seen more 
frequently in the glandular breast rather than lipomatous breast tissue. 
On histopathological examination, RS is morphologically similar to 
breast carcinoma, especially because of the creamy-yellow elastotic 
center which is common for both and fibroelastotic area with entrapped 
ducts. The ducts consist of dual epithelial and myoepithelial rows (12). 
This feature is one of the most significant similarities between RS and 
tubular carcinoma, which may often cause confusion during diagnosis 
(18). Cawson et al. (17) showed that the sensitivity rate of stereotactic 
biopsy was 85% while the sensitivity rate of ultrasound-guided core 
needle biopsy was 63% in a definitive diagnosis of RS/CSL (19).

RS/CSL can be single, multiple, or appear in clusters (5). In one study, 
a single lesion was detected with a frequency of 87%, while it was 
reported that 13.0% had two or more lesions (8). In our study, RS was 
solitary in 38 cases (82.6 %), while in eight cases (17.4%) there were 
multiple lesions. Five (10.8%) cases had pure RS/CSL. The average 
size as of RS has been reported as 1.01 cm and 1.42 cm (13, 20). In the 
present study, the average size of RS/CSL was 1.08 cm (0.2–3). Previous 
studies have suggested that malignancy occurs more frequently in 
larger and multiple RS (19, 20). Bacci et al. (1) reported that upgrade 
malignancy lesions were notably larger in size than non-upgraded 
lesions, but they could not define a statistically significant threshold. 
However, other studies have reported no relation between the size of 
the lesion and the risk of developing breast cancer (14). In the present 
study, there was no significant association between RS number and 
atypia. While AEH was seen in 37.5% of cases with multiple lesions, 
it was detected in 31.6% of cases with solitary lesions. We did not find 
a significant relationship between RS number and atypia. Also, there 
was no relation between RS size and atypia. When the cut-off value 
was taken as 1 cm for RS size, no statistically significant difference 
was found in terms of AEH detection rates. Similarly, when the RS 
dimension was evaluated as values below and above 5 mm, we did 
not find a statistically significant difference between the RS dimension 
and AEH. When age groups and presence of AEH were evaluated, 
although there were fewer cases with atypia in the 20–30 year-old age 
range, there was no statistically significant relationship between age 
groups and the presence of AEH. Similarly, in a study, when BBL cases 
with RS and high-risk lesions with RS were compared, the mean age 
was reported as 49 and 50 years, respectively (7).

RS/CSL may be found concurrently with a range of proliferative 
epithelial lesions, such as sclerosing adenosis and papillomas. Besides, 

Table 3. Relationship between age and atypia in patients 

with RS

AEH

Age
Absent n 

(%)
Present

n (%)
Total
n (%)

p

20-30 2 (6.5) 1 (6.7) 3 (6.5) 0.593

31-40 4 (12.9) 4 (26.7) 8 (17.4)

41-50 16 (51.6) 5 (33.3) 21 (45.7)

50+ 9 (29.0) 5 (33.3) 14 (30.4)

Total n (%) 31 (100.0) 15 (100.0) 46 (100.0)

AEH: atypical epithelial hyperplasia; RS: radial scar

Table 4. Size of RS/CSL-AEH relations

Size (cm) AEH

Absent n 
(%)

Present n 
(%)

Total n (%)

Cut off 0.5 cm

<0.5 15 (48.4) 7 (46.7) 22 (47.8)

>0.5 16 (51.6) 8 (53.3) 24 (52.2)

Total, n (%) 31 (100.0) 15 (100.0) 46 (100.0)

Cut off 1 cm

<1 20 (64.5) 11 (73.3) 31 (67.4)

1 + 11 (35.5) 4 (26.7) 15 (32.6)

Total, n (%) 31 (100.0) 15 (100.0) 46 (100.0)

AEH: atypical epithelial hyperplasia; RS: radial scar
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it may be associated with non-proliferative benign lesions, like simple 
cysts and fibroadenomas (21). In the present study, adenosis was the 
most common lesion accompanying RS/CSL (39.1%) while Opric et 
al. (12) found 23.1% adenosis in their study.

Jacobs et al. (19) suggested that RS was an independent risk factor 
for breast cancer. In contrast, Berg et al. (8) reported that RS was not 
an independent risk factor for cancer but that RS was associated with 
concomitant atypical hyperplasia. It is claimed that RS represents a 
natural pattern of carcinogenesis that starts from a proliferative lesion 
and then progresses to an atypical and then carcinomatous lesion 
(20). ADH is considered a marker for ductal carcinoma in situ, and 
invasive ductal carcinoma. In recent years, they have been found to 
be molecularly similar to each other. In studies, ADH is detected in 
5–20% of all breast biopsies (22). Berg et al. (8) encountered atypia 
in proliferative lesions with RS more than proliferative lesions without 
RS. In one study, ADH or LCIS was observed in 15 of 164 patients 
with RS (14). Osborn et al. (23) reported that 18% of RSs were 
accompanied by atypia. In the present study, AEH was present in 
15 cases (32.6%), while 12 patients had ADH, two had ALH, and 
one patient had both ADH and ALH. Although all our patients had 
benign lesions, the frequency of ADH accompanying RS was found 
to be significantly higher (32.6%). Recent studies have shown low up-
grade to malignancy in RS without atypia. Therefore, it has recently 
been highlighted that radiological follow-up after CNB may be 
preferred to an excision in RS without atypia and malignancy (24-26). 
Some investigators have reported that excised RS/CSL was associated 
with atypical hyperplasia, in situ and invasive carcinoma on follow-up 
(14). Five of 149 patients who were followed for 68 months developed 
cancer according to the study of Bunting et al. (14). In comparison, in 
the pressent study, the mean of follow-up was 48 months, and none of 
the patients developed breast cancer by last follow-up.

In conclusion, 32.6% of the patients with RS had AEH. No correlation 
was found between the presence of atypia and RS size, number of RS, 
and patient age. Although all our patients had benign lesions, the 
incidence of AEH accompanying RS was higher than generally reported 
in the literature. This suggests that RS has a strong relationship with 
atypia. There is a consensus that surgical excision is required in the 
presence of atypia accompanying RS in CNB. However, cases without 
atypia are still clinically challenging. We believe that if RS patients 
without atypia are to followed up, it would be safer to follow up with 
core-needle biopsy, especially in specialized breast centers and with an 
emphasis on radiology-pathology cooperation.
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Introduction

Skin- and nipple-sparing mastectomies are challenging procedures, 
especially in large and ptotic breasted-women due to the resulting 
redundant skin flaps (1). The Goldilocks mastectomy was designed 
to make use of the redundant lower pole skin and subcutaneous fat to 
recreate a breast mound without a prosthetic implant or autologous 
tissue transfer. The main challenge for this technique was preservation 
of the nipple areolar complex (NAC) due to the relocated upper areolar 
border to the newly created inframammary crease and the placement 
of the lower areolar border under the upper pole which interferes 
with blood supply of the NAC (2). Although NAC preservation was 
described with Goldilocks mastectomy in the form of skin graft with 
success (3, 4), NAC sparing is still questionable. To the best of our 

knowledge, there are few studies investigating the possibility of NAC 
preservation with Goldilocks mastectomy (5). This work was designed 
to evaluate the feasibility of NAC sparing during the Goldilocks 
mastectomy.

Materials and Methods 

Patients 

The study was conducted in the period from February 2019 to 
February 2022. Fifteen consecutive patients with breast carcinoma 
who were offered Goldilocks mastectomy were included in the study. 
Patients with large-sized and or ptotic breasts who were not candidates 
for breast conserving surgery (BCS) were included. Patients who 
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ABSTRACT

Objective: Although Goldilocks mastectomy offers good aesthetic outcomes. Removal of the nipple-areolar complex (NAC) often has a negative 
psychological impact. The objective of this study was to assess the feasibility and esthetic outcome of this technique with salvage of the NAC using a dermal 
pedicle.

Materials and Methods: The study included female patients suffering from breast carcinoma with large and or ptotic breast. Patients were offered 
Goldilocks mastectomy. Those who were unfit for anesthesia, those with locally advanced or metastatic disease or those refusing the procedure were excluded. 

Results: Fifteen female patients (18 breasts) with a mean age of 51.6 years underwent Goldilocks breast reconstruction with a trial of NAC preservation. 
The mean body mass index was 39.1 kg/m2. More than half (56%) were cup C, while 44% were cup D. Seven cases (46.7%) showed grade II ptosis and 
8 (53.3%) were grade III. The mean operative time was 168 minutes (range 130–240 minutes). NAC ischemic changes were noted in five cases; two 
(11%) were partial while three (17%) were total. Two cases (11%) suffered from flap loss and one of them was total. No locoregional recurrence or distant 
metastases were observed.

Conclusion: The Goldilocks mastectomy with nipple preservation is an appealing and feasible option for a certain group of patients who have large-sized 
and/or ptotic breasts. Nevertheless, it is a time-consuming technique with relatively higher rates of flap and NAC complications. Further, studies are required 
with a larger number of cases and longer follow-up.

Keywords: Goldilocks mastectomy, breast reconstruction, nipple areola complex
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refused the procedure or those with history of breast surgery that might 
interfere with vascularity of the skin flaps were excluded. All patients 
were diagnosed through the symptomatic and screening service in 
the oncology institute. All patients were informed about the expected 
advantages and risks of the procedure, with the possibility of nipple 
necrosis and written consents were obtained. The study obtained the 
required approval from the local ethical committee.

Surgical technique 

Preoperative marking was performed in the standing position using a 
Wise pattern (Figure 1A). The NAC was reduced to a 42-mm diameter 
and left intact as the keyhole pattern is de-epithelialized (Figure 1A). 
When creating the circum-areolar incision, we took great care in order 
not to divide the thicker fibrous dermal layer with a full-thickness 
incision to protect the subdermal vascular plexus. De-epithelization 
and tissue dissection was done using tumescent infiltration and 
scissor dissection (Figure 1B). The tumescent fluid was a mixture of 
lidocaine 2% in a total maximum dose of 20 mg/kg, adrenaline in a 

dose of 2 mg 1/1.000, sodium bicarbonate which is diluted in saline 
then injected at the subdermal and subcutaneous tissue till it becomes 
tense, edematous, and swollen to facilitate the de-epithelialization 
process. The standard mastectomy flap was created via the lateral 
pillar of the keyhole pattern (Figure 2A). The plane was created at the 
gross interface of the parenchyma and subdermal fat by infiltration 
of tumescent fluid with delicate scissor dissection, avoiding injury of 
the subdermal vascular plexus (Figure 2B). The breast was elevated 
from the chest wall and sent for pathological evaluation. The skin flaps 
represent the entire skin envelop of the breast with the de-epithelialized 
keyhole portion containing the NAC. When necessary, sentinel lymph 
node biopsy and/or axillary dissection was carried out through the 
same incisions. Once the supply of the most distal portion of the 
flaps and NAC was adequate (Figure 3A). The NAC was transposed 
to the previously marked position with tailoring sutures while the 
medial and lateral vertical limbs of the keyhole were approximated 
(Figure 3B). The de-epithelialized fasciocutaneous flaps were folded 
to provide volume. Adjustments were made with the patient in the 

Figure 1. A. Intraoperative: marking the wise pattern + circum-areolar incision. B. Subcutaneous tumescent fluid infiltration

Figure 2. A. Mastectomy via lateral pillar of keyhole pattern. B. Scissor dissection through mastectomy flap plane
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sitting position. When the configuration was satisfactory, the tailoring 
sutures were removed, drains were placed, and the dermal closure was 
accomplished (Figure 4).

Follow-up 

The follow-up schedule was weekly in the first month, then every three 
months after that for 15 months. Patients were assessed physically 
to detect early postoperative complications, including infection, 
hematoma, seroma, wound problems, flap loss and NAC congestion 
or ischemia. The aesthetic outcome was assessed by independent 
surgeons during the postoperative follow-up and images were judged 
by a panel of three surgeons. The aesthetic results were estimated on a 
5-points scale (excellent: 5, good: 4, fair: 3, poor: 2, bad: 1) depending 
on multiple parameters, including volume symmetry, shape of breast 
mound, symmetry of NAC and post-irradiation changes. Delay in 
adjuvant therapy, local recurrence or distant metastasis were recorded.

Results

Between February 2020 and February 2022, a total of 15 female 
patients (18 breasts) with breast cancer with large sized and or ptosed 
breasts were offered Goldilocks mastectomy with nipple preservation. 
Three cases went for bilateral nipple sparing goldilocks mastectomy. 

Median follow-up was 15 months (range 3–24 months). Table 1 shows 
patient and tumor characteristics. The mean age was 51.6 years old 
(range 33 to 70 years; Table 1). The mean body mass index (BMI) was 
39.1 kg/m2. Five patients were recorded with medical co-morbidities 
(three were diabetic and hypertensive). Four patients had a history of 
neoadjuvant therapy and 11 patients proceeded for upfront surgery. 
Eight patients received adjuvant radiotherapy. Table 2 shows the 
operative details. The mean operative time was 168 minutes (ranging 
from 130 to 240 minutes). The mean estimated blood loss was 110 
cc (50–250 cc) with no intraoperative blood transfusion. Regarding 
complications (Table 3), two cases (11%) suffered from wound gaping, 
neither of whom was diabetic. Both were managed by refashioning 
and closure under local anesthesia. NAC ischemic changes occurred 
in five cases; two (11%) were managed by medical treatment and 
frequent dressing using heparin-soaked gauze, and they completely 
recovered. However, three cases (17%) suffered from total NAC loss 
and underwent NAC amputation. Two cases (11%) suffered from flap 
loss. One of them exhibited total flap loss, and it was managed by 
flap amputation and immediate closure under general anesthesia. The 
other case showed partial flap loss and underwent debridement and 
closure (Figure 5). Seroma developed in one case (5.5%), and this was 
managed by tube drain insertion under local anesthesia, as aspiration 
by wide pore needle failed to control the condition. One case (5.5%) 
suffered from superficial skin necrosis, and this was managed by 
topical ointments, dressing and medications until complete resolution. 
No cases suffered from fat necrosis during the follow-up period. 

Esthetic Outcome

Seven (40%) patients were scored as excellent, four (22%) as good, and 
three (16%) as satisfactory. Two patients (11%) were scored as poor 
and other two (11%) as very poor (Table 4).

Oncologic Outcome

There was a median follow-up period of 15 (1–24) months, during 
which no loco-regional recurrences or distant metastasis were recorded.

Discussion and Conclusion

The Goldilocks procedure has increased in popularity since its 
original description in 2012 as an alternative for immediate breast 
reconstruction, particularly for obese women who are not candidates 
for traditional prosthetic or autologous reconstruction (1, 4). The aim 

Figure 3. A. The de-epithelialized keyhole containing NAC. B. Closure of the upper envelope over the lower de-epithelialized dermal flap

Figure 4. Inverted T shape closure with the patient in sitting position
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of this technique was to reconstruct a breast mound exclusively from 
the cutaneous mastectomy flap tissue. To achieve a more aesthetically 
acceptable result, certain modifications have been made, such as 
free nipple grafting, simultaneous addition of the LICAP perforator 
flap, usage of this technique as a bridge for implant-based breast 
reconstruction or fat grafting (5, 6). In 2018, Richardson and Aronowitz 
(5) published a case report for bilateral Goldilocks mastectomy with in 
situ NAC preservation using a dermal pedicled flap. To our knowledge, 

Table 1. Patients and tumor characteristics

Item Number (percentage)/mean 
(range)

Mean age (range) 51.6±0.5 (33–70)

Body mass index (BMI) 39.1±0.75 (31–46) 

Smoking history 0

Diabetes 3 (20%)

Hypertension 3 (20%)

Cup size 

Cup C 56%

Cup D 44%

Degree of Ptosis

Grade 2 7 (46.7%)

Grade 3 8 (53.3%)

Neoadjuvant chemotherapy 4 (26.7%)

Adjuvant radiotherapy 8 (53.3%)

Tumor Histology

Invasive duct carcinoma (IDC) 9 cases (50%)

Invasive lobular carcinoma 6 cases (%33)

Invasive cribriform carcinoma 1 case (6%)

Ductal carcinoma in situ         2 cases (11%).

Luminal Type 

Luminal A 10 (56%)

Luminal B 8 (44%)

Triple Negative
0	

Stage*

0 2 (11%)

IA 2 (11%)

IIA 4 (22%)

IIB 5 (28%)

IIIA 2 (11%)

IIIB 1 (6%)

IIIC 2 (11%)

Follow-up period 15 months (1–24)

* According AJCC pathological staging the highest percentage of cases 
28% was with stage IIB

Table 2. Operative details

Item Number (percentage)/
mean (range)

Mean operative time
168 minutes 

(130 to 240 minutes)

Mean estimated blood loss 
110 mL 

(50–250 mL)

mean weight of the excised breast 
tissue (including the tumor)

1110 grams 

(760–1550 grams)

Mean gross tumor size
5.7 cm 

(2–12 cm)

Table 3. Post-operative complications

Complication Total 
number

Percentage

Wound gap 2 11%

Seroma 1 5.5%

NAC ischemic changes

Partial loss 2 (11%)

Total loss (with subsequent 
amputation)

3 (17%)

Flap loss

Partial loss 1 (5.6%)

Total loss 1 (5.6%)

Superficial skin necrosis 1 5.5%

Figure 5. NAC necrosis; A partial, B: complete
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this is the first case series in which the Goldilocks technique has been 
utilized for autologous reconstruction with in situ NAC preservation. 
Fifteen patients (18 breasts) with large-sized (CUP C and D) ptotic 
breasts who were not eligible for or refused BCS and other oncoplastic 
techniques. Counselling about a contralateral procedure to improve the 
overall symmetry was performed. Three cases underwent contralateral 
inferior pedicled reduction. One case underwent a modified radical 
mastectomy 15 years previously without reconstruction. Three cases 
went for bilateral, nipple-sparing Goldilocks mastectomy and eight 
cases refused contralateral symmetrization (7). Our BMI is relatively 
higher than the study of Heather Richardson in 2012 (sample of 
32 women with a mean BMI 30.3 kg/m2 and range 18–51.9 kg/m2 
(4). The mean age was 51.6 years with a range of 33–70 years. The 
older patients had greater appreciation for this technique, and they 
were satisfied with the outcome (8). One third of our patients had 
comorbidities, like hypertension and diabetes. In other studies, this 
ratio was 50% (9). The mean operative time was 168 minutes ranging 
for 120–240 minutes, which is longer than the initial technique of 
Goldilocks (its mean operative time was 120 minutes). This may be 
due to the time taken for NAC preservation. Regarding complications, 
two cases (11%) suffered from wound gaping, and they were managed 
by refashioning and suturing under local anesthesia. There was one case 
of seroma, which was managed by insertion of a tube drain under local 
anesthesia when frequent aspiration failed to resolve the condition. 
There were no cases of hematoma. One of the most important 
advantages of this technique is preservation and maintenance of nipple 
protrusion, which is lost in most cases with nipple grafting which may 
also suffer from hypopigmentation (9). NAC ischemic changes was 
noted in five cases; two (11%) were managed by medical treatment 
and frequent dressing using heparin-soaked gauze, and both totally 
improved. In three cases (17%), there was a NAC loss, and they 
underwent NAC amputation. Two cases (11%) suffered from flap 
loss, one of them was total, and it was managed by flap amputation 
and primary closure while the other was partial, and it underwent 
debridement and refashioning. One case (5.5%) suffered from 
superficial skin necrosis and infection, and it was managed by local 
ointments, dressing and medical treatment till complete resolution. 
No cases suffered from fat necrosis during the follow-up period. This 
matches with most of the complication rates in the literature; Davies et 
al. (10) reported a rate of 17.2% major complications, 23%minor and 
61% of patients who had no complications. In our study, we faced the 
primary disadvantage of Goldilocks procedure, which was the limited 
window for glandular resection. This problem was solved by glandular 
resection from both pillars of the skin flaps.

The Goldilocks mastectomy with nipple preservation is an appealing 
and feasible option for a certain group of patients who have large-sized 
and/or ptotic breasts. Nevertheless, it is a time-consuming technique 

with relatively higher rates of flap and NAC complications. Further, 
studies are required with a larger number of cases and longer follow-
up. 
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Introduction 

The rapid spread of Coronavirus disease-2019 (COVID-19) worldwide 
led to an unprecedented strain on healthcare services (1, 2). Malaysia 
recorded its first case among tourists on Jan 24, 2020, and thereafter, 
the disease began spreading rapidly among the local population (3). 
Subsequently, the government was forced to implement a lockdown, 

known as the Movement Control Order (MCO), on March 18, which 
restricted the movement and social life of citizens, caused non-essential 
businesses to close and suspended the operations of various services 
to mitigate the spread of COVID-19 (4). In the medical setting, 
healthcare operations were reviewed, and treatment was provided 
only to patients in urgent need of life-saving procedures (5). All non-
urgent services, such as breast cancer screening and routine outpatient 
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ABSTRACT

Objective: Coronavirus disease-2019 (COVID-19) has caused hospitals to suspend routine procedures. As the world recovers, there is concern that the 
outcome of many diseases has been impaired. This study aimed to assess the impact of the pandemic on breast cancer demography, clinicopathological 
characteristics and patient management at a teaching hospital in Kuala Lumpur, Malaysia.

Materials and Methods: Pre-COVID data were collected between January 1, 2019, to March 18, 2020, when a national lockdown was implemented, 
which caused the suspension of services at the breast clinic of University Malaya Medical Centre (UMMC). COVID data was obtained from March 2020 
until June 2021.

Results: This study compared 374 breast cancer patients in the COVID-19 period with 382 patients in the pre-COVID period. There was no significant 
difference in the median (range) time to surgery between pre-COVID [45 (26.50–153.50) days] and COVID [44 (24.75–156.25) days] periods. The 
clinicopathological features of breast cancer showed reduction in in situ carcinoma and increase in Stage 4 diagnoses during the COVID period. There 
was a reduction in screening-detected carcinoma (9% vs. 12.3%), mastectomy followed by immediate reconstruction (5.6% vs. 14.5%) and adjuvant 
chemotherapy (25.8% vs. 32.9%) in the COVID period. 

Conclusion: In this center COVID-19 caused operational changes in breast cancer management, including a reduction in reconstructive procedures and 
adjuvant treatment. Healthcare disruption and fear of COVID may have caused delayed diagnosis, resulting in a higher frequency of Stage 4 disease and 
lower proportion of in situ carcinoma during the pandemic. However, there was no delay in the time to surgery, reduction in surgical volume, or change in 
surgery types. 
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Key Points

• COVID-19 had caused operational changes on breast cancer management especially in low and middle-income countries.

• We have found higher proportion of advanced breast cancer during COVID pandemic.

• However, there was no delay in duration of diagnosis to time of surgery, surgical volume and surgery types.
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clinics, were suspended to minimize the risk of community-based 
transmission and prioritize manpower for COVID care. In light of 
this, the mortality risk and disease severity at presentation of breast 
cancer patients may have been affected, since the prolonged time to 
diagnosis and to treatment initiation may have negatively impacted 
outcome (6).

The objective of this study was to evaluate whether restrictions imposed 
because of COVID-19 affected the surgical operations and outcome of 
breast cancer management at the University Malaya Medical Centre, 
which is a primary teaching hospital serving a suburban population 
in the Malaysian capital of Kuala Lumpur. The study reviewed the 
institution’s primary treatments, surgical services and adjuvant 
therapy administration. In addition, the impact on initial presentation 
and clinicopathological characteristics of breast cancer were also 
investigated. 

Materials and Methods 

Study Populations and Patient Selection 

This retrospective study was conducted between Jan 1, 2019, to 
March 18, 2020 (defined as the pre-COVID period), and from March 
19, 2020, to December 31, 2021 (defined as COVID period) in 
University Malaya Medical Centre (UMMC). Electronic data records 
of all patients who were diagnosed in their first consultation at the 
institution during the study period were reviewed. In view of its 
retrospective nature, patients’ consent was not deemed necessary for 
this study. 

Patients who had confirmed breast carcinoma of any histological type 
were included. Exclusion criteria comprised those with recurrence or 
relapse, those who presented with benign lumps, and those who had 
undergone breast surgery prior to the defined periods. Timeline to 
surgery was defined by the number of days from the date of diagnosis 
to date of surgery. Types of surgery undertaken were modified radical 
mastectomy, simple mastectomy, breast-conserving surgery and 
mastectomy with reconstruction. For all the reconstructive cases 
included in this study, immediate reconstruction was carried out in 
conjunction with mastectomy in a single session.

Breast cancer staging was performed according to the 7th Edition of the 
tumour-lymph node-metastasis system (TNM classification) by the 
American Joint Committee on Cancer and the Union for International 
Cancer Control (7). However, phyllodes tumours were not graded 
using the TNM classification. Radiotherapy, antihormonal therapy, 
targeted therapy, and chemotherapy were classified as adjuvant and/
or neoadjuvant therapy.

Estrogen receptor (ER), progesterone receptor (PR) and human 
epidermal growth factor receptor 2 (HER-2) positivity were determined 
through immunohistochemical staining. Sectioned patient biopsies on 
slides with >1% of tumour cells demonstrating ER nuclear staining 
were considered ER positive. For PR status, biopsy slides with >1% of 
tumour cells demonstrating PR nuclear staining were considered PR 
positive. If the HER/neu score was 2+, the HER-2 status was equivocal 
and required further testing with silver in situ hybridisation (SISH). 
HER-2 positive samples were defined as a HER/neu score of 3+ and 
positive SISH test, whereas HER-2 negative was defined as a score of 
0 or 1+ and negative SISH test.

Statistical Analysis 

Demographic data, clinical characteristics and treatment administration 
in pre-COVID and COVID period patients were compared using a 
chi-square test for categorical data. For continuous variable analysis, 
normality was assessed using Kolmogorov-Smirnov test. The non-
parametric continuous variables were analyzed using Mann-Whitney 
U tests. All analyses were performed using IBM SPSS, version 24 
(IBM Corp, Armonk, NY, USA).

Results

The study compared 374 breast cancer patients during the COVID-19 
pandemic period with 382 patients during the pre-COVID period, 
each period spanning nine months. In the pre-COVID period, eight 
(2.1%) patients had bilateral breast cancer, while in the COVID 
period, 13 (3.5%) patients had bilateral breast cancer, resulting in 
a total of 398 and 387 breast cancer cases in the pre-COVID and 
COVID periods respectively. All patients were female, with a median 
age of 60 years in both groups, with a range of 51.75–70 years in 
the pre-COVID group and 51–69 years in the COVID group. The 
majority of patients comprised those of Chinese ethnicity, which 
made up almost half of the study population in both periods as shown 
in Table 1. Malays made up almost one-third of patients, followed 

Table 1. Patient demographic features

Time period 
n (%)

p- value chi-square 
value

Pre-COVID
n (%)

COVID 
n (%)

Age, years n = 382 n = 374 0.934 0.832

<40 19 (5.0) 23 (6.1)

40–49 57 (14.9) 57 (15.2)

50–59 108 (28.3) 102 (27.3)

60–69 101 (26.4) 103 (27.5)

>70 97 (25.4) 89 (23.8)

Ethnicity 0.661 1.594

Chinese 190 (49.7) 182 (48.7)

Malay 117 (30.6) 117 (31.3)

Indian 68 (17.8) 63 (16.8)

Others 7 (1.8) 12 (3.2)

Nationality 0.203 5.945

Malaysian 376 (98.4) 363 (97.1)

Singaporean 1 (0.3) 0 (0)

Indonesian 4 (1.0) 4 (1.1)

Filipino 1 (0.3) 4 (1.1)

Others 0 (0) 3 (0.8)

Marital 
status

0.993 0.001

Yes 338 (88.5) 331 (88.5)

No 44 (11.5) 43 (11.5)

COVID: coronavirus
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by Indians (around 18%) and other ethnicities (<4%). Being a 
government hospital, almost all patients were of Malaysian nationality 
(>97%), but there was a small proportion of Filipinos, Indonesians and 
Singaporeans (together <2%). There were no significant differences in 
age of diagnosis, ethnicity, nationality and marital status between pre-
COVID and COVID period.

Screening-detected cases accounted for 9% of diagnoses in the 
COVID period, compared to 12.3% in the pre-COVID period, 
whereas symptomatic cases were slightly more frequent in the COVID 
period (91% vs. 87.7%) as shown in Table 2. The clinicopathological 
features of breast cancer cases, such as tumor type, grade, stage, 
hormone receptor (ER/PR) and HER-2 status, were similar in both 
groups, except for a reduction in in situ carcinoma and an increase in 
Stage 4 diagnoses during the COVID period in accordance with Table 
2. Invasive ductal carcinoma was the most common tumor detected in 
both periods (>75%), followed by ductal carcinoma in situ (11–13%) 
and other tumor types (around 5%). Invasive lobular carcinoma (2–
5%) and malignant phyllodes (<1%) were in the minority of tumor 
types detected in both periods. In line with the type of tumor detected, 
the tumor grade of patients also seemed to be quite advanced, with most 
having Grade 2, followed by Grade 3 disease. Grade 1 tumors made 
up approximately 13% of patients in both periods. The tumour type 
and grading results were similarly reflected in the cancer and clinical T 
staging, where non-invasive stage 0 and Tis patients comprised fewer 
than 13% in the pre-COVID period and fewer than 10% in COVID 
period. Most patients presented in Stage 2 or T2 of the disease. In 
terminal cases, there seemed to be more patients either in Stage 3 or 
T4. There was also a higher number of ER and PR positive patients, 
although the differences were not significant. However, the opposite 
was true for HER-2 positivity.

The median time from tumor diagnosis to surgery was 45 days (range 
24.75–156.25 days) during the pandemic and 44 days (range 26.5–
153.5 days) in the pre-COVID period. Interestingly, the time was not 
significantly different between the periods (p = 0.958). 

In terms of management, most patients received upfront surgery as 
the primary treatment, followed by neoadjuvant systemic therapy 
and palliative treatment, with no significant difference between the 
pre-COVID and COVID as listed in Table 2. The type of surgery 
performed was significantly different (p = 0.002), in which there is a 
significant reduction in the mastectomy rate followed by immediate 
reconstruction (5.6% vs. 14.5%) in the COVID period. However, the 
numbers receiving breast-conserving surgery and simple or modified 
radical mastectomy performed were identical in both groups. The 
number of patients receiving adjuvant and palliative chemotherapy 
was also significantly different (p = 0.026). Patients who were given 
such treatment were more likely during the pre-COVID than the 
COVID period (131 vs. 103). The total number of patients who were 
not prescribed such treatment was higher in COVID compared with 
pre-COVID period (297 vs. 267). This was inevitable as chemotherapy 
was considered a routine clinical service and this would definitely be 
limited during the pandemic. There were also no significant changes 
in the rates of radiotherapy, hormonal therapy, targeted therapy, and 
axillary surgery. Furthermore, the positivity rate and pathological 
grouping of lymph nodes did not show significant changes between 
the two group. A total of 10 patients were diagnosed with COVID-19 
and two succumbed to the disease. The median time from tumor 
diagnosis to surgery was 45 days (range 24.75–156.25 days) during 
the pandemic and 44 days (range 26.5–153.5days) in the pre-COVID 

Table 2. Patient clinical pathological characteristics and 

management

Time period
 n (%)

p- value chi-
square 
value

Pre-
COVID
n (%)

COVID
n (%)

Mode of 
detection

n = 398 n = 400 0.129 2.299

Screening 
detected

49 (12.3) 36 (9.0)

Symptomatic 349 (87.7) 364 (91.0)

Tumour type 0.151 6.733

Ductal 
carcinoma in situ

54 (13.6) 44 (11.0)

Invasive ductal 
carcinoma

310 (77.9) 303 (75.8)

Invasive lobular 
carcinoma

9 (2.3) 19 (4.8)

Phyllodes 
(malignant)

4 (1.0) 3 (0.8)

Others 21 (5.3) 31 (7.8)

Tumour grade 0.281 2.540

Grade 1 53 (13.5) 47 (12.1)

Grade 2 197 (50.1) 216 (55.8)

Grade 3 143 (36.4) 124 (32.0)

Breast cancer 
staging

0.120 7.308

Stage 0 49 (12.3) 39 (9.8)

Stage 1 75 (18.8) 70 (17.5)

Stage 2 125 (31.4) 147 (36.8)

Stage 3 101 (25.4) 81 (20.3)

Stage 4 48 (12.1) 63 (15.8)

Clinical T 0.321 4.686

Tis 42 (10.6) 34 (8.5)

T1 72 (18.1) 93 (23.3)

T2 157 (39.4) 141 (35.3)

T3 37 (9.3) 35 (8.8)

T4 90 (22.6) 97 (24.3)

Clinical N 0.596 0.282

N0 253 (63.6) 247 (61.8)

N1-N3 145 (36.4) 153 (38.3)

Clinical M 0.132 2.268

M0 350 (87.9) 337 (84.3)

M1 48 (12.1) 63 (15.8)

ER status 0.838 0.042

Positive 297 (74.6) 301 (75.3)
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period. Interestingly, the time was not significantly different between 
the periods (p = 0.958) as listed in Table 3.

Discussion and Conclusion

The impact of operational changes in multidisciplinary breast cancer 
management within a large, integrated healthcare system were 
observed during the pandemic (8). There was an overall decrease in the 
number of breast cancer patients undergoing surgery as the number of 
procedures and admission in hospitals were reduced (9). There was also 
a decline in patients seeking consultation in the oncology clinic (10). 
However, our study showed a similar number of patients admitted 
to our institution in both study periods. In the present study, the 
“COVID period” was defined as the period of the Movement Control 
Order that was implemented from 18 March to 3 May 2020, and 
was followed by the Conditional Movement Control Order (CMCO), 
Recovery Movement Control Order, and Movement Control Order 
by states in the subsequent months with relaxed regulations. This 
relaxation of regulations may be a possible reason for the similar 
number of patients in both the pre-COVID and COVID periods. It 
can also be attributed to the rapid adaptation of policies to address 
the pandemic, which focused on identifying and managing suspicious 
breast lesions and cases. The median age of breast cancer patients was 
60 years in both the pre-COVID and COVID groups, and the range 
of ages in the two periods was also similar.

The present study investigated system-wide operational changes and 
their likely sequelae on breast cancer management in an integrated 
care system. One publication had promoted the use of neoadjuvant 
systemic therapies to delay definitive surgery until personal protective 
equipment and resources to resume surgery during the pandemic 
became available (11). Upfront surgery was widely implemented in 
another institution because their facilities had the capacity to do so 
(12). The upfront surgery received by patients in this study included 
breast-conserving surgery, simple mastectomy and modified radical 
mastectomy. Breast conservative surgery, also known as lumpectomy 
or partial mastectomy, is a type of breast cancer surgery that involves 
removing only the cancerous tumor and a small amount of surrounding 

Table 2. Continued

Negative 101 (25.4) 99 (24.8)

PR status 0.335 0.930

Positive 250 (64.8) 264 (68.0)

Negative 136 (35.2) 124 (32.0)

Her-2 status 0.540 0.375

Positive 85 (21.2) 77 (23.8)

Negative 243 (61.1) 246 (76.3)

Primary 
treatment

0.404 2.924

Upfront surgery 218 (54.8) 206 (51.5)

Neoadjuvant 
systemic therapy

86 (21.6) 90 (22.5)

Palliative 70 (17.6) 86 (21.5)

Types of breast 
cancer surgery

0.002* 12.816

Breast 
conserving 
surgery

75 (24.8) 78 (27.3)

Simple 
mastectomy/
modified radical 
mastectomy

184 (60.7) 192 (67.1)

Mastectomy + 
reconstruction

44 (14.5) 16 (5.6)

Neoadjuvant 
chemotherapy

0.961 0.002

Yes 86 (21.6) 87 (21.8)

No 312 (78.4) 313 (78.3)

Chemotherapy 

(adjuvant & 
palliative)

0.026* 4.941

Yes 131 (32.9) 103 (25.8)

No 267 (67.1) 297 (74.3)

Radiotherapy 0.346 4.473

Adjuvant 
radiotherapy

147 (36.9) 145 (36.3)

IORT 8 (2.0) 9 (2.3)

Palliative 
radiotherapy

10 (2.5) 3 (0.8)

IORT + ERBT 7 (1.8) 10 (2.5)

No 226 (56.9) 233 (58.3)

Hormonal 
therapy

0.701 0.147

Yes 251 (63.1) 247 (61.8)

No 147 (36.9) 153 (38.3)

Targeted 
therapy

0.531 0.393

Yes 45 (11.3) 51 (12.8)

No 353 (88.7) 349 (87.3)

Axillary surgery 0.214 3.087

SLNB 145 (52.3) 138 (52.1)

Table 2. Continued

Axillary 
dissection

130 (46.9) 120 (45.3)

SLNB to axillary 
dissection

2 (0.7) 7 (2.6)

LN positivity 0.266 1.239

Yes (N1-N3) 105 (37.8) 89 (33.2)

No (N0) 173 (62.2) 179 (66.8)

Pathological LN 0.371 3.139

N0 173 (62.2) 179 (66.8)

N1 62 (22.3) 54 (20.1)

N2 27 (9.7) 27 (10.1)

N3 16 (5.8) 8 (3.0)

SLNB positivity 0.719 0.129

SLN positive 25 (16.9) 27 (18.5)

SLN negative 123 (83.1) 119 (81.5)

COVID: coronavirus; IORT: intraoperative radiation therapy; SLNB: sentinel 
lymph node biopsy; ERBT: external beam radiation therapy
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tissue while preserving as much of the breast as possible (13, 14). 
Mastectomy is a surgical procedure in which the entire breast tissue is 
removed. In simple mastectomy, also known as total mastectomy, the 
entire breast including nipple and areola are removed but not all the 
axillary lymph nodes while a modified radical mastectomy removes the 
entire breast along with the axillary lymph nodes (14). The University 
Malaya Medical Centre employs Clinical Practice Guideline and 
National Comprehensive Cancer Network (NCCN) guidelines to 
determine if neoadjuvant chemotherapy would be the best course of 
action for patients. As per the NNCN guidelines, neoadjuvant systemic 
therapy, including neoadjuvant chemotherapy, is recommended for 
women with inoperable breast cancer to attempt to convert the lesion 
to a resectable form (15). Additionally, a meta-analysis revealed that 
neoadjuvant chemotherapy resulted in a higher response rate among 
triple-negative and HER2-positive breast cancer patients (16). It also 
decreases the tumor size, making breast-conserving surgery a possible 
option over traditional chemotherapy (16). Our results showed 
similar rate of upfront surgery and neoadjuvant systemic therapy and 
palliative therapy during the pandemic. We hypothesize that this was 
due to continuation of breast care service, despite being in the midst 
of the pandemic (17-20).

A multicentre review of 432 patients had found delays in providing 
breast cancer treatment during the onset of the pandemic compared 
with normal treatment times (17). With governments recommending 
the postponement of surgeries and patients’ reluctance to come to 
hospital due to the fear of COVID-19 infection, the average time to 
surgery might be expected to take longer in the pandemic cohort (11). 
However, the scenario in University Malaya Medical Centre (UMMC) 
showed no significant difference because such operations were 
encouraged as long as they could be performed safely. The absence 
of a significant difference in time to treatment between the two 
periods probably reflected the beneficial effects of a well-coordinated 
hospital in terms of medical resource re-allocation and definition of 
clinical priorities. Reconstruction was the treatment of choice after 
mastectomy. However, due to prioritization of facilities and manpower 
for COVID-19, many healthcare institutions had suggested keeping 
breast cancer surgery simple by deferring the reconstructive procedures 
(12). This policy was adopted in University Malaya Medical Centre 
(UMMC) leading to a significant drop in reconstructive procedures. 
This is because healthcare providers have had to divert their attention, 
as well as resources such as manpower, wards, and beds, to managing 
COVID-19 cases. As a result, longer surgeries were discouraged, and 
only patients who required shorter surgeries, such as skin coverings or 
implants, were prioritized for reconstructive procedures. In addition, 
reconstructive procedures involving expanders were often split into 
two stages to allow healthcare personnel to focus on COVID-19 
management. Certain reconstructive procedures were redirected to 
hospitals that did not handle patients infected with COVID-19.

Delays in breast cancer diagnosis during the COVID-19 pandemic 
might be expected to affect oncological outcomes. There was a study 

that also compared breast cancer patients operated on in the COVID 
period with a similar cohort identified prior to the pandemic (17). 
This study found significantly more cases of lymph node metastasis 
and advanced histological grades in the COVID period patients (17). 
Another study detected an increase in metastatic disease in April 2020 
compared with the previous year, before the pandemic began (11). 
There was an estimated increase of 8 to 10% in deaths due to breast 
cancer during the pandemic (19). However, in our study, there were no 
significant differences in tumor size, grade or clinical and pathological 
lymph node involvement between the two periods.

Research in Northern California found a higher percentage of patients 
presenting with symptomatic disease during the pandemic. Another 
study also observed a larger number of symptomatic detections and 
a decrease in screening detection (11). We observed a similar scenario 
in which symptomatic detection was slightly different between the 
pre-COVID and COVID periods. Fear of COVID-19 may have 
discouraged women from seeking routine breast cancer screening, 
which resulted in delayed diagnoses and more breast cancer cases being 
diagnosed symptomatically.

The main concern of late cancer detection was the high risk of getting 
a more severe diagnosis, as observed in our study. In addition, the 
suspension of screening services might lead to a loss of opportunity 
in treating pre-malignant lesions. Indeed, in a British modelling study 
it was shown that a 12-month delay in breast cancer diagnoses caused 
by the pandemic would increase the death rate by 7.9% to 9.6% after 
five years (22). Similarly, a Canadian model suggested that a six-month 
suspension of screening would result in 670 extra advanced cases and 
250 additional deaths (23). Several studies predicted that there would 
be more patients presenting with advanced disease as a result of stage 
migration and possibly worse outcomes (24, 25). A recent study from 
a university referral hospital in northern Italy investigated this issue. 
They performed a retrospective single-institution review of women 
diagnosed with breast cancer between May and July 2020, when there 
was an interruption in breast cancer screening, and then fast-tracked 
those who had been delayed through their screening and comparing 
them with patients diagnosed in a similar period prior to COVID-19. 
They did not detect a significant difference in tumor biology, which 
concurred with the results of the present study. However, they did 
see a significant increase in locally advance stage at diagnosis (26). 
In University Malaya Medical Centre (UMMC), there is a slight 
increase in Stage 4 breast cancer cases and reduction in in situ breast 
carcinoma cases during the COVID period (22). This is most likely 
due to patients’ reluctance to seek medical attention because of the fear 
of contracting COVID-19 or overwhelming the healthcare system, 
resulting in fewer opportunities for early detection. Furthermore, 
the changes in hospital policies and resources during the pandemic 
may have resulted in different diagnostic and treatment strategies that 
favored presentation with late-stage invasive carcinoma over in situ 
carcinoma. 

Table 3. Patients’ age and surgical wait time  

Median (range) Pre-COVID COVID p-value Mann-Whitney U value

Age, years 60.00 (51.75–70.00) 60.00 (51.00–69.00) 0.555 69662.000

Time to surgery 45.00 (26.50–153.50) 44.00 (24.75–156.25) 0.958 42936.000

COVID: coronavirus
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Though our study did not focus on determining the incidence of 
COVID-19 among patients, only a small number (0.4%, n = 2) died 
due to COVID contraction in hospital, indicating that patients did 
not face a higher risk of COVID-19 infection when seeking treatment 
in hospitals. Moreover, we found out that the COVID-19 status itself 
did not have a significant impact on definitive treatment or surgery (6).

The main limitation of the present study was the small number of 
patients from a single center. Therefore, the results do not represent a 
general scenario, but it may be useful in helping healthcare institutions 
to come up with better treatment strategies as they try to adapt to 
the pandemic. A multicentric study with a large sample size would 
be needed to study the overall impact of COVID-19 on breast cancer 
patients and disease progression, which will also vary from country to 
country. More importantly, the COVID-19 pandemic, which began 
in March 2020, has persisted, and a longer follow-up period would be 
needed to assess the long-term impact on breast cancer stage migration 
and death rate. 

COVID-19 brought operational changes in breast cancer management 
that have resulted in a reduction in screening-detected breast cancer 
cases, an increase in de novo Stage 4 cases, a reduction in reconstructive 
procedures, and a decrease in adjuvant chemotherapy. These findings 
are concerning because delays in screening and diagnosis can lead 
to more advanced cancer at diagnosis, which can negatively impact 
treatment outcomes and survival. The reduction in reconstructive 
procedures and adjuvant treatment may also affect the quality of life 
and long-term outcomes for breast cancer patients. Therefore, it is 
important to address these operational changes and their impact on 
breast cancer management as the pandemic persists. Patients should 
be encouraged to attend their outpatient appointments and screening 
programs once they resume.
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We read with great interest the article published by Selcuk Yilmaz and Ayhan (1). The authors focused on a topic of utmost importance in clinical 
practice related to the most common and debilitating side effect of breast cancer treatment.

Currently, the gold standard approach to lymphedema patients is decongestive physical therapy, which includes manual lymphatic drainage 
(MLD), compressive therapy, skin care and exercises. However, other forms of adjuvant treatment have been increasingly highlighted, aiming for 
better therapeutic results and lower treatment related costs (2).

For that matter, the randomized clinical study performed by Selcuk Yilmaz and Ayhan (1) compared efficacy and tolerability of kinesio-taping 
(KT) or low-level laser therapy (LLLT) as alternatives to MLD in breast cancer survivors who developed unilateral stage II lymphedema, meaning 
their excess volume on the affected arm reached 5 to 20%. Patients were randomized in three groups and treated with MLD, KT or LLLT. 
Treatment was undertaken for three weeks, five sessions a week, and all women were oriented about self-massaging techniques, skin care and 
exercises. At the end of each session, the therapist applied multilayer bandaging in all groups, which was kept for 23–24 hours and supervised 
remedial exercises performed by the patients. After the end of the three treatment weeks, flat-knitted garments were prescribed to all patients to 
be worn during the maintenance phase. Outcomes were assessed immediately after treatment and up to 12 weeks of follow-up. Based on their 
results, the authors concluded that KT was more effective in volume reduction than MLD and that KT was as effective as LLLT.

However, we believe that some critical issues should be considered regarding their conclusions:

• Despite randomization, the MLD group presented a significant predominance of obese patients, a longer duration of swelling in months, and 
lesser caregiver support. Those factors are known to be related to transcription factor decoy (TFD) response (3-5). In the results published in the 
article, the authors did not control the influence of those variables in the statistical analysis (models of adjusted multiple regression). Therefore, 
the favorable outcome observed in the KT group may be due to the diverse clinical and demographic characteristics among groups and not to 
the intervention itself.

• Fan-cut kinesio-tape was applied using the lymphedema kinesiotaping technique of paper-off tension. The supporters of this technique argue 
that its beneficial effect lies in the fact that lifting the skin induces opening of initial lymph vessels and enhances fluid absorption and transport 
(6). In this study, patients in the KT group also had multilayer bandaging, causing this supposed skin lifting effect to be replaced by the well-
established compressive effect. Therefore, edema reduction may be attributed not to the lymphatic effect of the taping, but to the overlapping 
compression provided by bandaging.

• LLLT was applied in the axillary and cubital areas. This technique intends to stimulate lymphatic motricity and promote lymphangiogenesis. 
However, these effects of LLLT are not expected to be observed in so short a follow-up (7).
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In conclusion, we believe that the results obtained by Selcuk Yilmaz 
and Ayhan (1) emphasize the role of multilayer bandaging associated 
to exercises and skin care as the best therapeutic approach to breast 
cancer treatment related lymphedema. So, even if adjuvant therapies 
may be incorporated to selected patients, namely MLD alone, LLLT, 
KT, and others, they still need further evaluation for they do not offer 
better outcomes as compared to TFD.
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