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Dear Colleagues,

ARCHIVES OF BREAST CANCER

Happy new year, 2021!

The year 2020 began when every single activity was affected by the 
Coronavirus pandemic. As a medical journal, we tried our best to publish more 
articles exploring the idea of confronting cancer patients and cancer research with 
an undesirable disaster, COVID-19.  

Although everything was affected by the pandemic, we passed a successful 
year in 2020. We could accomplish all the three premeditated plans. Now, ABC 
benefited from a more powerful editorial board, more extensive indexings and, as 
a result, more articles in terms of both quality and quantity from different parts of 
the world. The result of these activities is reflected in doubling the number of citations of ABC articles in 
2020 compared to 2019. The only unfortunate happening for the journal in 2020 was the loss of one of the 
most brilliant members of our editorial board, Professor Robidoux. 

In 2021 we are planning to:
1. Apply for indexing in Clarivate, Thompson-Reuters, and Scopus.
2. Accept more articles and observe the preplanned average of 2 weeks as the submission-to-decision time. 
3. Increase the number of published articles to 14 manuscripts per issue.
ABC will invite all researchers to join this multidisciplinary scientific forum and select this journal as a 

platform to publish their scientific papers. You will have an excellent experience with ABC's fast and easy 
publication process for your qualified researches!

Good luck in 2021!

Ahmad Kaviani, MD
Editor-in-Chief,
Archives of Breast Cancer
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We are so sad to know of the rapid loss of 
Professor André Robidux.

He was an exceptional educator, teaching the 
next generation of surgeons with enthusiasm and 
patience. He leaves behind a legacy of excellent 
patient care and a career in research, visionary and 
unparalleled. He was a cherished colleague who will 
never be forgotten by those who had the good luck to 
have know him.

bRemy J Salmon

After surgical training in the USA, he returned 
back to Canada, where he rose through the hierarchy, 
becoming the Medical Director of the Breast Cancer 
Research Group at the University of Montreal 
Hospital Center. He was a very well known scientist 
through his activities in the NSABP, where, as a 
Francophone, he played an essential role in the 
transition between Canada and France. If a 
transatlantic medical cooperation had been possible, 

Doctor Robidoux had an exemplary surgical 
career and was recognized worldwide for his vision, 
innovation and dedication in the field of clinical 
research in breast cancer. The NSABP presented him 
with the “Distinguished Lifetime Achievement 
Award” to underline his impeccable commitment to 
oncology research. 

Doctor Robidoux was a full professor in the 
department of surgery at the University of Montreal 
and holder of the Scotiabank Chair in Breast Cancer 
Diagnosis and Treatment from 2000 until recently. 
He died of cancer at the age of 72 on Saturday, July 
25, surrounded by loved ones.

a
Erica Patocskai

He played a central role in the advances in breast 
cancer treatments over the past 40 years and treated 
thousands of women in Quebec with his remarkable 
expertise and integrity. Besides his outstanding 
achievements, he was greatly appreciated by his 
patients, colleagues and research team because of his 
dedication, great humanity and humility.

We will miss his friendly and warm presence, his 
insightful questions and his long-standing 
friendship. Scientific meetings will not be the same 
without him. 

c
Michel Alain Danino

But the memory that will mark his fellow 
surgeons is his sparkling, intelligent and mischievous 
gaze. For us, his colleagues, and his friends, he 
embodied for all of us a scientific and moral 
compass. But this probity was with him always 
associated with kindness.

The population of Dr. Robidoux's laboratory 
reflected his commitment to the need for international 
cooperation in scientific discovery and in the 
dissemination of learning in the breast cancer field. 
Many languages could be heard in the various labs and 
offices of Dr. Robidoux's Laboratory. He was 
appreciated not only for his remarkable knowledge 
but also for his incredible kindness. But above all, Dr. 

On Saturday 25  July  2020, the breast oncology 
community lost Professor Andre Robidoux, whose 
pioneering contributions have shaped several 
aspects of the battle against breast cancer. 
It would have been possible to expand on his major 
academic contribution with 114 publications in peer-
reviewed journals between 1982 and 2020, 2 books 
on the history of breast cancer research and his 
countless invitations as a visiting professor 
throughout the world. 

it certainly would have taken place through it. 
On a human level, he regularly came to share his 

experience at conferences in Paris and in the 
provinces, and it was always a renewed pleasure to 
discuss with him the progress of medicine and 
surgery, but also "things" of the world.

He had a benevolent behaviour to all his 
colleagues, especially towards young people and 
those training in his team, and his humour, which 
was clearly visible on his face, taught how to defuse 
the inevitable tensions in surgical units. 

i

Oncology Loses a Pioneer

Open AccessRemembrance

DOI: 10.32768/abc.20207397i-97ii

Editorial Team. Arch Breast Cancer 2020; Vol. 7, No. 3: 97i-97ii

Professor André Robidoux
(1948-2020)



Professor Andre Robidoux

Dr. Robidoux's scientific contributions have 
triggered the ever-expanding horizon of breast cancer 
research and led to paradigm shifts in our 
understanding of the genetic origin of this disease.  
His legacy will endure for generations to come. The 
plastic surgery community extends its condolences to 
his wife and family.

Named by many of his female patients "Pape"-
which is the French word for Pope, Dr Andre 
Robidoux incarnated a figure of Hope for many of 
them. A native of the small French Canadian village 
of Sorel, he made his way to the Major Leagues of 
research on Breast Cancer, the NSABP "National 
Surgical Breast and Bowel project" organization.

e
Saima Hassan

He called the Breast "The Noble Gland" in his 
discussions with peers, friends or patients as he 
devoted his professional career and lots of his time to 
studying and shaping research pertaining to breast 
cancer.

He will be remembered as a Milestone 
personality in the research on Breast Cancer having 
gone through breast cancer treatments from the 
original mutilating Halsted radical mastectomy to 
the more modern oncoplastic breast techniques, and 
from completely random systemic treatments to the 
most precise targeted therapies!

Robidoux lived for his patients. He was listening to 
their demands for morphologic rehabilitation. We, 
reconstructive surgeons, always found a rare openness 
in his person. He was thus one of the first to offer his 
patients immediate breast reconstructions and skin 
preservation, he accompanied and gave credit to all 
breast reconstruction development from cutaneous 
breast expansion to microsurgical reconstruction by 
deep inferior epigastric vessels flaps.  

Always a great story-teller, he always had social 
talent and tricks in his pocket.

He will be missed by so many…

dRami Younan

Dr. Robidoux was a Full Professor in the 
Department of Surgery at University of Montreal, 
surgical oncologist at the Centre Hospitalier de 
l'Université de Montreal (CHUM), and clinical 
researcher at the Centre de Recherche (CR-CHUM). 

Dr. Robidoux dedicated his career to the fight 
against breast cancer, and his objective was to 
improve the care for breast cancer patients in 

In his mourning, this poem by Rudaki (859-941), 
the father of Persian poetry, is very befitting by 
loosing him:

I always considered him as a kind and 
compassionate father. In one sentence, he was a 
high-ranking and praiseworthy human in all 
personal and professional fields. 

I am one of the last lucky surgeons to be able to 
work with Professor Robidoux for a while. For the 
first time, I met him in the summer of 2017 in his 
small office in the old building of Hotel Dieu in 
Hospital Montreal. I saw a courteous, kind, and very 
respectful senior whose great spirit thoroughly 
impressed me, the professor who was really much 
greater than his internationally renowned name, 
Professor Robidoux. 

His mastery in the latest clinical studies in breast 
cancer and his creative and innovative thinking 
made him always very fascinating and enticing. The 
extent of his information was not limited to breast 
cancer or even medicine, and his accurate 
information on different subjects like the cultural 
and social backgrounds of different ethnicities all 
around the world was astonishing. 

His ideas to draw a plan for the Archives of Breast 
Cancer were very instructive and inspiring for me, 
and I try my best to consider his recommendation in 
the journal. 

and many thousands are lost from the wisdom of 
humankind.”

Quebec. Dr. Robidoux helped to bring clinical trials 
to thousands of breast cancer patients in Montreal. 
Amongst his many achievements, Dr. Robidoux was 
a recipient of the Distinguished Investigator 
Lifetime Achievement Award in 2010, in recognition 
of his extraordinary commitment to the NSABP and 
oncology research.

“From the number of two eyes (human beings), 
one is less, 

Dr. Robidoux was a visionary and a prolific 
researcher. He contributed to two paradigm shifts in 
breast cancer surgery; 1) the change from 
aggressive, mutilating radical mastectomies to 
partial mastectomies; and 2) the use of neoadjuvant 
chemotherapy prior to surgery. He was a thoughtful 
clinician, a skillful surgeon, a kind mentor, and a 
warm human being. His passing leaves a huge loss 
for oncology, his colleagues, friends, and family.

   fAhmad Kaviani

ii Editorial Team. Arch Breast Cancer 2020; Vol. 7, No. 3: 97i-97ii

a Chief of Surgical Oncology Service, CHUM, University of Montreal, Montreal, Canada
b  Retired Professor of Surgical Oncology, Curie Institute, Paris, France
c  Chief of Plastic and Reconstructive Surgery Service, CHUM, University of Montreal, Montreal, Canada
d   Associate Professor, Surgical Oncology Service, CHUM, University of Montreal, Montreal, Canada
e S  cotiabank Chair in the Diagnosis and Treatment of Breast Cancer, Division of Surgical Oncology, Centre de 

Recherche-CHUM, University of Montreal, Montreal, Canada
d   Editor-in-Chief, Archives of Breast Cancer, Professor of Surgery, Tehran University of Medical Sciences, Tehran, Iran 



Apart from physicians who are directly involved 
in the management of the viral infection in Covid-19 
patients, medical specialists also have to make 
medical decisions for diagnosis or treatment of other 
disorders in patients infected with, or at risk of the 
novel virus. At the same time, there are still no 
confirmed guidelines and even no proven scientific 
evidence. Cancer is one of the most significant 
challenges that patients and health care professionals 
have to face under these circumstances. Meanwhile, 
oncologic surgeons face several dilemmas: 

Covid-19, caused by the 2019 novel coronavirus, 
is being transmitted across an increasing number of 

1
countries.  It is a critical global public health threat 
because of its high transmission rate and potential 

2
fatality.  On the last day of January 2020, the world 
health organization (WHO) announced a Public 
Health Emergency of International Concern 

3(PHEIC).  According to the WHO situation report, 
world statistics on 6 March 2020 were 98192 
confirmed cases and 3380 deaths from the disease 
(https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/situation-reports/).

- Are cancer patients at risk of more severe disease 
or higher mortality? Cancer is an underlying disease 

4, 5
that puts patients at high risk of infections.  Should 
they be admitted for surgery during the outbreak of 
this virus?

- What are the special considerations for the 
surgery of these patients during Covid-19 outbreak? 
What measures should be taken in the pre- and post-
operative period, and throughout the operation?

- Are patients with cancer at higher risk of 
contracting Covid-19? 

Are patients with cancer at higher risk of 
contracting Covid-19? Are cancer patients at higher 
risk of more severe disease and higher mortality?

Overall, this study showed a higher risk of Covid-
19 infection and unfulfilling outcomes for patients. 
The authors recommended more strict personal 
protection for these patients and more aggressive 
management of the viral disease, if they showed 
symptoms of the novel coronavirus.

Another finding of this research was a higher rate 
of severe disease, ICU admission, and death in 
Covid-19 cases with underlying cancer. Cancer 
survivors had higher chances of unfavorable 
outcomes compared with patients with no history of 
cancer.

Despite insufficient evidence regarding the 
potential implication of Covid-19 in the context of 
malignancy, cancer is known to negatively affect the 

4
immune system.  This can lead to critical unfavorable 
outcomes in patients undergoing chemotherapy. The 
National Clinical Research Center for Respiratory 
Disease and the National Health Commission of the 
People’s Republic of China have mutually launched 
a prospective cohort of Covid-19 cases confirmed by 
laboratory tests in order to follow the course of the 
disease. Reviewing features of 1590 patients with 
complete data to detect patients with underlying 

6 
cancer, Liang et al. found 18 cases. This means that 
1% of the Covid-19 cases were afflicted by cancer. 
This rate is higher than that of cancer in the general 
Chinese population, which is around 0.3%. This may 
suggest that cancer patients are at higher risk of 
symptomatic Covid-19. Interestingly enough, 12 out 
of these 18 patients had no active cancer and were 
long-term cancer survivors. Moreover, cancer 
patients were older than others in that cohort.

This paper aims to address the above questions 
based on the best available evidence.

- What preventive measures should be taken by 
the medical team during surgery in cancer patients 
during Covid-19 epidemic?

Covid-19 and Cancer Patients: Delving into Burning Questions

a
 Breast Disease Research Center, Tehran University of Medical Sciences, Tehran, Iran

b
 Department of Surgery, Arash Women's Hospital, Tehran University of Medical Sciences, Tehran, Iran

a,b
Sadaf Alipour*
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Yu et al. also point to complete examinations for 
Covid-19, which should take place before operation 
on the cancer patient, stressing that the operating 
room should have a negative pressure system. They 
recommend having all the surgical equipment 
checked according to sterilization and disinfection 
protocols and using general anesthesia with tracheal 
intubation. The authors also state that surgical 
specimens should be considered infectious and 

Li et al. also recommended performing an 
accurate assessment of the patients for Covid-19 
before surgery of esophageal cancer. They opt for a 2-
week isolation of the patient and checking body 
temperature twice daily, as well as testing for the 
virus. Most importantly, they emphasize that any 
modifiable condition which can increase the risk of 
post-operative infection or other complications 
should be corrected before surgery; this would 
prevent lengthening of the patient's stay at the 
hospital, thus minimizing the risk of further 

7
infections, including Covid-19.  

What measures should be taken in the pre- and 
post-operative period, and during the cancer 
operation?

Approaching the subject in terms of anesthesiology, 
and insisting on performing only emergency surgeries, 
Wen and Li recommended a full assessment of the 
patient for infection with the novel coronavirus in 
order to detect asymptomatic/ undiagnosed cases. 
History of recent travels and close contact with people 
affected with Covid-19, as well as body temperature 
measurement and even chest CT scan, have been 

9
recommended before surgery by these authors.  

Should patients with cancer be admitted for 
treatment and surgery during Covid-19 outbreak?

Currently, precise estimates are not available on 
when Covid-19 epidemic in different countries is 
going to “hopefully” terminate. The decision about 
cancer treatment should follow the general principles 
of cancer management.   

To date, risks of the untreated malignancy while 
waiting for the Covid-19 epidemic to subside versus 
risks of exposure to this virus during admission for 
cancer treatment have not been studied. Therefore, 
the physician must decide based on each patient’s 
status and cancer conditions, as well as hospital 
settings. Liang et al. have proposed delaying the 
surgery or chemotherapy in stable cancer where 

6
Covid-19 is endemic.  Li et al. have reviewed 
possible options for patients with esophageal cancer 
during Covid-19 outbreak, suggesting postponing 

7
the treatment, when possible.  Also, Yu et al. 
suggested that if surgery is indicated for colorectal 
malignancy based on the characteristics of cancer, it 
should be done as soon as the hospital can accept 
admissions for elective surgeries. They opt for 
laparoscopic surgery (versus open surgery) under 

8
these conditions.  

Previous coronavirus epidemics, including 
MERS and SARS, affected health care workers at a 

10
very high rate of around 20%.  This seems possible 
for Covid-19, and thus all protective precautions are 
warranted for the medical staff while they provide 
care during the whole length of patient's stay at the 

8
hospital.

2.   Rothan HA, Byrareddy SN. The epidemiology and 
pathogenesis of coronavirus disease (COVID-19) 
outbreak. Journal of Autoimmunity. 2020:102433.

1.   Lipsitch M, Swerdlow DL, Finelli L. Defining the 
Epidemiology of Covid-19- Studies Needed. 
New England Journal of Medicine. 2020.

In conclusion, in the light of the limited available 
evidence, cancer patients should be considered high 
risk for Covid-19. They must be protected against the 
virus by protective personal behaviors, including 
using physical, respiratory barriers and hygienic 
habits, and aggressive treatment if affected by the 
novel coronavirus. In stable conditions, patients 
should undergo operation according to their cancer 
characteristics in non-epidemic areas. If the 
conditions are endemic, stable cancer surgery can be 
postponed. Further studies would lead to more 
conclusive results and assist in making decisions on 
more evidence-based grounds. 

8handled accordingly.  
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What precautions are needed for the medical 
team during surgery in cancer patients during Covid-
19 epidemic?

These few articles have been published 
investigating the conditions in China, which is 
witnessing the most severe epidemic for Covid-19. In 
other parts of the world, with a lower burden of the 
disease, waiting for two weeks –as the incubation 
period- cannot be recommended, except for the 
patients with a positive history of travel or close 
contact. Thus, taking a thorough history, and physical 
examination and a pre-operative x-ray of the chest 
would probably suffice. This is what we are doing 
under present conditions. If endemic diseases occur, 
the same approach as above would be necessary. 
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disorders. In four consecutive studies concerning 
exogenous sex hormones and the breast as a matter of 
concern for gynecologists and other physicians who 
prescribe these medications, we have focused on 

4
OCP3, HRT , and the use of other synthetic sex 

5hormones  in women without any breast lesion as 
well as those affected by various breast disorders. As 
the last part of that quadruple research, we review the 
literature on the effect of phytoestrogens (PEs) on 
BC in the present work. 

The structure of PEs is similar to 17-β-estradiol 
(E2), and are therefore recognized as plant-derived 
(phyto) estrogens. Due to this similarity, PEs may 
bind to estrogen receptors (ER) and suppress or, 

6
conversely, prompt estrogen-dependent conditions.  

Introduction
Breast disease and specifically breast cancer 

(BC) are affected by female sex hormones. While 
endogenous hormones affect the breast physiology 
and are involved in the pathophysiology of benign 
and malignant breast diseases, exogenous sex 

1, 2 hormones may adversely affect the breast.
Some considerations must be taken into account 

while prescribing hormones for various gynecologic 
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Conclusion: Existing data generally supports the safety of phytoestrogen 
consumption regarding the risk of breast cancer in the general population, in 
women with benign breast disorders, in those at risk of breast cancer, and even in 
survivors of the cancer. However, due to insufficient evidence, prescription of high 
doses of phytoestrogens is still not recommended. 

Methods: We carried out a thorough search of the existing literature using 
appropriate keywords with the aim of finding systematic reviews, reviews, cohort 
studies and clinical trials regarding the effects of phytoestrogens on the breast in 
the general population, breast cancer survivors, women at high risk of breast 
cancer and those with benign breast diseases. 

Background: This study is the last part of a quadruple series investigating the 
relationship between breast disorders and the consumption of exogenous sex 
hormones. Due to the structural similarity of phytoestrogens to estrogen and the 
confusion associated with their possible estrogenic activity in the breast, this part 
aims at reviewing of the literature on the relationship between phytoestrogens and 
breast disorders.  

Results: Many studies have approached the relationship between 
phytoestrogens and the risk of breast cancer or recurrence of the disease. Also, a 
few studies have considered the effects of phytoestrogens on benign breast 
disorders, BRCA genes, and the risk of breast cancer in high risk women. However, 
the variety of studies and the retrospective nature of many of them make it 
impossible to draw definite conclusions. 
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We aimed to find valid data concerning the effects 
of PE on the breast in the general population, women 
with benign breast disorders (BBD), high-risk 
women, and breast cancer survivors. We carried out a 
comprehensive search in Google Scholar and 
PubMed using combinations of these keywords: 
“benign breast”, BRCA, “breast cancer”, “breast 
cancer survivor”, “family history”, fibroadenoma, 
fibrocystic, flax, high-risk, isoflavonoid, isoflavone, 
lignan, phytoestrogen, soy, and “systematic review”. 

There are five main classes of PE, including 
isoflavonoids, coumestans, stilbenes, flavonoids and 
lignans, which are found in various plant foods such 
as soybeans, chickpeas, flax, mung beans, beans and 

7-9lentils.
The issue considered in this article warrants 

attention from two different perspectives. First, hot 
flashes and other hormone-deprivation symptoms are 
common in BC survivors who undergo endocrine 
therapy or chemotherapy. Hormone replacement 
therapy is the most effective treatment for alleviation 
of these symptoms, but possible negative 
consequences for the cancer course prevents their use. 
Secondly, as PEs are often freely used by women or 
prescribed by physicians, the potential effects of such 
PE-containing foods on breast diseases and the 
potential risks they pose for BC need to be 

10-12investigated.
A variety of phytoestrogen-containing foods and 

factory-based combinations and supplements of these 
compounds are available. Studies of PE in various 
forms and supplies are innumerable, but we did not 
aim to systematically review all of them. Our aim was 
to review the effects of dietary intake or supplemental 
prescription of these compounds on the breast.

Methods 

Due to the bulk of the existing literature on the 
subject, we focused first on systematic reviews, then 
on solitary cohort studies and clinical trials as well as 
reviews. Thus, we extracted data from all relevant 
studies. 

Results and Discussion
1. Phytoestrogens in the general population
1.1. Phytoestrogens and their effects on the breast 

composition in the general population
Many estrogen compounds cause breast pain and 

breast edema. Whether the same changes occur 
secondary to the use of phytoestrogens was investigated 

13 14
in two studies by Dastjerdi et al. , and Alipour et al.  In 
these studies, placebo and isoflavone supplements were 
compared regarding their effects on breast exam and 
breast ultrasound but no significant differences were 
detected between the two groups in either study. 

1.2. Phytoestrogens and the risk of breast cancer 
in the general population

Due to the high rate of PE consumption by Asians 

and the low incidence of BC among them, the 
possibility of a protective effect for these compounds 

11against BC has been put forward.  Many studies 
have considered the effect of PE on BC risk. 
However, the designs of these studies and their 
findings are so diverse that conclusive results and 
definitive conclusions cannot be easily obtained. 

Some researchers have considered the risk of BC as 
a function of the rate of consuming PE-containing 
foods and supplements. Some studies have studied one 
specific type of PEs while some others have 
considered all or multiple forms of PEs. Several works 
have investigated the association between PE 
consumption and specific subtypes of BC, while others 
have considered pre- versus post-menopausal BC. 

Flaxseed which contains a large amount of lignans 
has been the subject of multiple studies. Calado et al. 
have reviewed the relevant literature and found 
several studies on mice, all of which showed a 
decrease in tumor load or growth in animals fed with 

15flaxseed.  Also, human studies have showed a 
reduced risk of breast cancer in women consuming 
higher amounts of flaxseed. This effect was more 
prominent in postmenopausal BC under certain 
conditions, and limited to postmenopausal ER+ 
tumors in one study. The researchers concluded that 
further research and especially clinical trials 
considering flaxseed and BC risk need to be 
conducted to confirm the association. 

Peeters et al. carried out a review of 18 articles 
containing analytical epidemiological data about the 
effect of dietary PE on BC risk, showing that PE 
intake had no protective effect against BC, except for 
the use of PE in very high doses or in adolescence.7 
Dong et al. systematically reviewed prospective 
studies on the potential relationship between soy 

16
isoflavone intake and BC incidence.  Their meta-
analysis suggested an indirect association only in 
Asians but failed to show any dependence on the 

17dose of PE intake. Fritz et al.  carried out a thorough 
review of the effect of PE on BC, reporting no 
increase in BC risk with the use of dietary PE. They 
also found that amounts of PE intake comparable to 
traditional Japanese food may have a protective role 
against the cancer. Nagata et al. reviewed all 
epidemiological studies investigating the effects of 
dietary soy on incidence of BC among Japanese 
women and mortality associated with it. They 
considered five cohorts and six case–control studies, 
the results of which varied from no effect to a strong 
inverse association between dietary soy and BC risk. 
They concluded that soy intake may cause BC risk 

18 reduction in the Japanese population. Zhao et al. 
carried out a systematic review of all prospective 
cohort studies on the association between dietary 
isoflavones and BC risk. They conducted a meta-
analysis of 16 eligible studies, showing no significant 

19 association.
Apart from these studies, two population‐based 
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2. Phytoestrogens in BC survivors
Phytoestrogens have been investigated in 

managing menopausal symptoms and particularly 
hot flashes in breast cancer survivors, although their 
beneficial effect in the general population is still 

11
uncertain. Two earlier clinical trials in 2000  and 

122002  compared the effects of dietary PE in soy to 
placebo on managing hot flashes in BC survivors, 
detecting no significant differences. A systematic 

24review by Flower et al.  assessed the positive effects 
of flaxseed on menopausal symptoms, finding a non-
significant reduction in hot flashes. In addition, a 
review of clinical trials in 2016 comparing PE with 
placebo for the treatment of hot flashes in BC 

9 survivors did not find any significant effect for PE.
Moreover, a recent review of different types of 
management of the symptoms in these patients did 

25
not find PE as an effective therapy.  

An important issue which is still controversial is 
the safety of PE in BC prognosis. While some studies 
suggest the possibility of worsening BC by 
consuming PE due to its similarity to estrogens, 

15, 26, 27
many others support its protective role.

case‐control studies in 2004 reported a reduced risk 
of premenopausal BC due to high levels of dietary 

20
lignan  and high intakes of isoflavonoids (for ER+ 

21tumors).  Two other population‐based case‐control 
22studies carried out in Canada in 2006  and 2013 x 

compared the effects of consuming PE during 
adolescence, reporting a reduced risk of BC in adults 
with a higher intake. This effect was limited to 
postmenopausal BC, mainly ER+ BC in the latter. 

In 2011, Dong et al. reviewed prospective studies 
examining the effect of soy isoflavones on the 
recurrence of BC among the survivors. They failed to 
observe a clear relationship, although a reduction in 
recurrence was more likely to be associated with the 

16use of PE.  In 2013 Fritz et al. performed a thorough 
review of all observational studies as well as 
randomized and uncontrolled trials concerning the 
association between dietary isoflavones and 
recurrence of BC in survivors. They showed that 
dietary use of soy was safe for BC survivors 
independent of tamoxifen use, possibly decreasing 
the rate of recurrence and mortality. However, they 
recommended against the consumption of high doses 

17 
of soy in this population due to insufficient evidence.
In another concurrent systematic review by Chi et al., 
a systematic review and meta-analysis of five cohort 
studies showed a diminished rate of recurrence in BC 
survivors and lower mortality in postmenopausal 
women. These results were applicable to both 
hormone receptor-positive and negative tumors. 
However, a recent systematic review and meta-
analysis of observational studies by Qiu et al. showed 
different results. They detected a slightly decreased 
survival in post-menopausal women with BC who 
were PE consumers before the disease, whereas PE 

consumption following the disease had no effect on 
survival. They also demonstrated a lower recurrence 
rate in BC survivors who used dietary PE before or 

28after the diagnosis.   

3. Phytoestrogens in high-risk women
Prospective studies on the use of PE in high risk 

women for breast cancer have not been performed, 
and thus we cannot be certain whether the use of PE 
would have a protective or stimulating effect in this 
group. However, this can be indirectly inferred by 
considering some existing studies. 

In order to investigate the risk of BC in regard to 
PE consumption in women with a positive family 
history, Powles et al. designed a prospective study 
including either three-year consumption of red clover 
or placebo in healthy women with a family history of 
BC. They measured mammographic density as a risk 
marker for BC, finding no significant difference in the 

29two groups.  

The Korean Hereditary Breast Cancer Study 
(KOHBRA) was designed to evaluate nutritional 
issues in BRCA mutation carriers. Among various 
dietary elements, Ko et al. found out that the use of 
soy-containing food lowered the risk of BC in gene-

32positive participants.  

3.1. Positive family history of breast cancer  

Other studies focused on the association between 
PE and BC by evaluating the mediating role of 
family history. For example, in a population-based 
case–control study by Thanos et al., a possible 
reverse association was found between PE intake 
during adolescence and future risk of BC. A family 

22history of BC did not significantly affect this result.  
Also, the lack of association between PE intake and 
BC detected in the prospective population-based 

30cohort study of Hedelin et al.  was not affected by a 
family history of BC. In addition, in a nested case-
control study (out of a large multiethnic cohort 
study) by Goodman et al., where PE levels were 
measured in pre-diagnosis urine specimens in 
postmenopausal BC cases and controls, the indirect 
association found between high PE use and BC was 
not mediated by any potential confounder, including 

31family history of BC.

The effect of PE on BC risk in genetically positive 
women has been rarely investigated. In our review, 
we found only one study which had considered the 
subject among gene-positive women. 

3.2. BRCA mutation careers

We also found a few animal studies or in vitro 
works on the effect of PE on the gene itself at the 
cellular-molecular level. Bernard et al. investigated 
the effect of daidzein and genistein, two isoflavones, 
on BRCA2 in BC cell lines, observing a down-
regulation in some gene expressions, suggesting a 

33possible preventive effect for these compounds.   
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Bosviel et al. studied whether genistein and daidzein 
could affect DNA methylation in mutated BRCA1 
and BRCA2 genes in BC cell lines, reporting that 
these can de-methylate DNA and bring back the 

34oncosuppressor expression of the genes.  In a recent 
study on mice bred with BRCA1 gene, Donovan et 
al. fed animals with genistein-rich food from birth to 
50 days. They found a decrease in methylation of 
BRCA1, suggesting that dietary genistein might 

35have a therapeutic role.

4. Phytoestrogens in benign breast disorders
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BBD is frequent as many women refer to 
gynecology or breast clinics for breast pain, where 
fibrocystic changes (FCC) are the most common 
finding among them.36 In addition, fibroadenomas 
(FA) are among the most common benign breast 

37lumps.  In our review, we found a few clinical trials 
regarding the effects of PE on BBD.  Wu et al. 
examined whether the rate of FCC was affected by 
soy products, finding a non-significant reduced risk 

38
of FCC with proliferation and FCC with atypia.  
Mirghafourvand et al. compared the effect of 
flaxseed on cyclical mastalgia, finding a significantly 
reduced mastalgia in the case group compared to 

39controls after two months.  Atkinson et al. measured 
the levels of equol, a bacterial metabolite of daidzein, 
in plasma of women with FCC and controls. 
However, they did not find any evidence in favour of 

40a positive association between these conditions.  
Kişakeviç et al. investigated the effects of a 6-month 
use of phytoestrogens on breast pain and ultrasound-
detected breast structure in perimenopausal and 
early-menopausal women with and without FCC. 
They detected a lowered ultrasound-detected tissue 
density and a reduced number of cysts and a 
decreased size after 3 months, as well as a decrease in 
severity and frequency of mastalgia in the case group 

41
after 6 months.  
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A 33-year-old female was referred to our hospital 
with a complaint of left nipple retraction and mass 

(HER2), protein overexpression and HER2 gene 
2amplification.  Patients suffering from TNBC face a 

high risk of early metastasis and death within five 
years after diagnosis but high rates of complete 
pathological response occur following neoadjuvant 

3, 4
chemotherapy.  One of the current criteria in the 
guidelines of the National Comprehensive Cancer 
Network (NCCN) for the test of BRCA1 and BRCA2 
includes patients with TNBC diagnosed before the 

5age of 60 years and no family history.  Patients with 
BRCA mutations face an increased risk of getting 
cancers such as breast, ovary, pancreas, and 

6
melanoma.  Some studies recommend bilateral risk-
reducing mastectomy and bilateral salpingo-

5, 7, 8oophorectomy for these patients.

Case presentation

Breast cancer is the most common malignant 
disease among women across the world. A recent 
study found that conversion in breast cancer hormone 
receptors takes place during the metastatic 

1
progression.  Triple-negative breast cancer (TNBC) 
is an aggressive subgroup of breast cancer. 
Accounting for 12% to 17% of breast cancers, TNBC 
is characterized by the lack of expression of estrogen 
receptor (ER) and progesterone receptor (PR), 
absence of human epidermal growth factor receptor 2 

Introduction

ARTICLE  INFO 

Background: Triple-negative subtype does not have any of the receptors that 
are commonly found in breast cancer. Patients suffering from Triple-negative 
breast cancer are at risk of early metastasis and BRCA mutation. The conversion of 
the receptors during the metastatic progression or local recurrence of breast cancer 
is a well-known topic that affects the therapeutic measures and outcome. 
Confirmation of immunohistochemistry is essential in these conditions, but 
genetic evaluation is controversial. 

Question: Does the patient need genetics counseling in a conversion setting? 
And does the new specimen need CISH/FISH techniques to confirm TNBC 
tumors?

Conclusion: There are no strong guidelines to recommend genetic counseling 
and BRCA testing for patients with breast cancer biomarkers conversion. Re-
assessing the specimen for ER, PR, and HER-2 is necessary for this setting.

Case presentation: A woman suffering from primary luminal breast cancer 
presented with femoral bone metastasis in the follow-up after two years. Bone 
metastasis was compatible with the triple-negative subtype. This case was 
discussed at the weekly breast multidisciplinary team session of the Department of 
Breast Surgery, Tehran University of Medical Sciences.
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Radiation therapy continued with 10Gy/5fr 
electron to tumoral bed. By the completion of 
radiation therapy, the patient received hormone 
therapy (tamoxifen 20 mg/day). She followed up on a 
regular basis with clinical examination (every six 
months) and mammography (every 12 months). Two 
years after treating the primary tumor, she presented 
with progressive pain in the hip area. Investigations 
for the source of the pain with a bone scan, plain X-
ray, and MRI showed a highly suspicious metastatic 
lesion in the right femoral head. CT scan of the 
thoracic and abdominopelvic cavity did not show any 
other metastatic lesion (PET was not affordable for 
the patient at that time). 

The case was presented at the weekly breast 
multidisciplinary team session at the Department of 
Breast Surgery, Tehran University of Medical 
Sciences. The questions were as follows: Does the 
patient need genetic assessment because of TNBC in 
the metastatic lesions? And does the new specimen 
need CISH/FISH techniques to confirm TNBC 
tumors?

sensation for the past three months. The patient had 
no family history of breast or ovarian cancer. She was 
married and had a child. In her physical examination, 
a 30 mm fixed mass was palpated in the retro areolar 
region. The lymph nodes (LNs) in the axillary region 
were palpable. Mammography showed a spiculated 
mass with suspicious microcalcification (BIRADS 
5). Malignancy was suggested in ultrasonographic 
evaluation (BIRADS 5) with cortical thickening in at 
least two LNs in the axilla. After a core needle biopsy 
from the breast lesion and fine needle aspiration 
(FNA) from the LNs, invasive ductal carcinoma with 
positive LNs was confirmed (Clinical T2, N1). 
Immunohistochemical (IHC) analysis of the 
specimen showed that the tumor was ER, PR, and 
HER2 positive with Ki67 %30. We recommended the 
patient to undergone adjuvant chemotherapy, but she 
preferred to do the surgery first. Central resection and 
axillary dissection were done. In permanent 
pathology reports, all surgical margins were free, and 
the tumor involved four out of ten lymph nodes. 
Metastatic workups were negative in thoracic and 
abdominal CT scan as well as whole-body bone 
isotope scan. After surgery, the patient received 
chemotherapy (Adriamycin and Taxol followed by 
Herceptin) and radiotherapy for the whole breast and 
supraclavicular region (50Gy/25fr). 

Question

According to the recommend-ation of the 
multidisciplinary team, the patient underwent 
orthopedic surgery and femoral head replacement by 
an implant. The metastatic infiltrative carcinoma 
with breast origin pattern was approved in pathology 
evaluation although the IHC profile of the tumor was 
converted to ER, PR, and HER2 negative with a Ki67 
45%.

Discussion
The conversion of the receptors during the 

metastatic progression or local recurrence of breast 
cancer is a common topic affecting the therapeutic 

1measures and outcome.  Up to 50% of treatment 
9 plans have been changed due to this conversion.  

Cejalvo et al. identified 47 genes that were expressed 
10 differently in metastatic versus primary disease.

There are several possible mechanisms for the 
conversion of breast cancer hormone receptors 
expression. Technical errors and the variability in the 
accuracy of IHC reports may contribute to the 
difference of hormone receptors status between 

11
primary and metastatic tumors.  Some studies have 
showed associations between changes in receptors 
and the duration from primary tumor diagnosis to 
metastasis, sites of metastasis, or breast cancer 

12, 13subtypes, but some others contradict such reports.  
Tumor markers conversion could be a result of 

14genetic drift during tumor progression.  The 
negative conversion of tumor markers is a predictor 
of poor prognosis. Therefore, biomarker change 
evaluation in the metastatic site is a crucial concern 
that may not only affect the treatment options but also 

1predict the prognosis of patients.  For reassessment 
of PR and ER, pathology review and IHC may be 
sufficient. However, a repeat biopsy is also 
recommended, particularly when the specimen is 
small, and there is the possibility of some technical 

9problems such as prolonged cold ischemic time.  
Some authors also recommend rebiopsy when there 
is any discrepancy between histomorphologic 
findings on H&E and the results of biomarkers (e.g., 
the potential technical error in tubular or mucinous 

9, 15carcinoma with positive HER2 results).  In-situ 
hybridization assays, such as Chromogenic in situ 
hybridization (CISH), Silver in situ hybridization 
(SISH), and fluorescent in situ hybridization (FISH) 
are also recommended for HER2 overexpression 

16reassessment.  Real-time qPCR is an alternative 
15

option to evaluate breast cancer hormone receptors.  
Bone metastases may be biased by false-negative 
IHC results for both hormone receptors and HER-2 

17-22
due to decalcification.  Therefore, we cannot be 
sure whether a genuine conversion in tumor markers 
has occurred or not, although bone and bone marrow 
samples can be used for the evaluation of HER2 
status and compared with the status of the primary 

23
tumor.  Although in situ hybridization may be 
helpful in this case, the possibility of DNA 
degradation during calcification cannot be excluded. 
This may result in false-negative ISH results as well. 
Therefore, a sufficient sample of tumoral tissue 
without decalcification should be available at the 
time of tissue processing and evaluation. There are 
often some softer parts in the metastatic bone 
samples which can be processed without 
decalcification. Also, other methods of calcification, 
e.g., using EDTA can be applied instead of acid. 
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Introduction
Coronavirus disease (COVID-19)
In March 2020, the World Health Organization 

1
declared the novel Coronavirus infection a pandemic.  
Although all people are susceptible to infection, 
mortality rate is significantly higher in patients with 

ARTICLE  INFO 

Background: In March 2020, the World Health Organization declared the 
novel COVID-19 infection a pandemic. Among high-risk patients infected by the 
virus, breast cancer patients are vulnerable to present more severe infections. Iran 
is among the countries with a high incidence of COVID-19 , and most of the 
routine activities of medical centers are affected by the epidemic disease. Thus, 
there is a need to make some modifications to international protocols  for dealing 
with breast cancer in the affected countries. 

Methods: The headings of breast cancer management protocols have been 
discussed among the university-affiliated professors in different disciplines 
involved in breast cancer management. The discussions were done through a 
“WhatsApp” group considering the tiles and the latest news about COVID-19. 
Under each title, we provide the consensus of all members in the related 
disciplines. 

Recommendations and Conclusion: In each specialty, all members agreed to 
choose minimal intervention. The modifications aim to reduce the workload of the 
medical centers as well as to provide the least interface of the patients with the 
medical centers. The members know that some recommendations may interfere 
with the routine best-practice recommendations and decrease the quality measures 
in the patient's outcome. Therefore, these recommendations are valid just in 
epidemic COVID-19 situation in the country.
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Discussion and Recommendations

Methods

1. Infection prevention and control
In order to diminish the spread of the novel 

The headings of breast cancer management 
protocols were discussed among university-affiliated 
professors in different disciplines (multidisciplinary 
approach) involved in breast cancer management. The 
discussions were done through a “WhatsApp” group 
considering the tiles and the latest news about COVID-
19. Regarding each title, we considered the consensus 
of all members in the related disciplines. The admin of 
the group (first author) asked the members to comment 
on each title by direct questions and case presentations. 
Also, some items were added according to Frequently 
Asked Questions (FAQ) banks and databases asked by 
patients and health care professionals.

 As the pandemic continues, the national health 
system of the country will be increasingly engaged in 
the management of this critical and potentially life-
threatening infection. On the other hand, medical 
centers admit patients who show more severe 
presentation of COVID-19. Therefore, the risk of 
involvement of patients referred for other diseases is 
higher. 

According to official statistics, Iran is in a dire 
situation as a result of the outbreak. As of 21 March 
2020, about 20000 people have been infected by 
COVID-19 and about 2000 people have died due to 
the infection, based on the reports by the Iranian 

9Ministry of Health.
In this paper, we present modifications in the 

approved breast cancer guidelines in an effort to 
reduce the frequency of hospital visits for breast 
cancer patients as the outbreak continues. The new 
guidelines will allow us to save the limited health care 
resources only for urgencies and emergencies and 
more importantly to protect our vulnerable breast 
cancer patients against COVID-19. A large group of 
Iranian medical physicians involved in the care of 
breast cancer patients in large academic centers have 
contributed to this project through a virtual discussion 
platform. 

older age, immunocomprised status, or severe 
2,3

comorbid diseases, most notably cancer.  On the 
other hand, there is not enough evidence to make a 
conclusive association between cancer and COVID-

4,519.  Breast cancer is the most common cancer in 
women with treatment ranging from surgery, systemic 
chemotherapy, hormonal therapy and radiation 
therapy to more novel targeted immunotherapies. 
These patients face higher likelihood of exposure to 
the virus due to their frequent visits to medical centers 
and imaging centers. Furthermore, the immune 
suppression associated with most cancer directed 
therapies confers greater risk of serious complications 

6-8
and mortality from infection with COVID-19.

For minimizing unessential visits to medical 
facilities it is advisable that screening procedures, 
such as mammography and clinical breast 
examinations, be postponed. This measure will help to 
reserve human resources available in hospitals and 

10
clinics for COVID-19 patients in need of urgent help.

Standard diagnostic procedures should still be 
pursued for diagnosis and staging of the disease prior 
to surgery. However, we recommend forgoing the 
placement of markers at the site of axillary lymph 
nodes and breast biopsies in advanced-stage disease 
given that this decision may lead to a higher 
mastectomy rate. We can minimize staging 
procedures before adjuvant therapy, especially for T0-

12T3, N0-N1, M0.  These measures will decrease the 
burden on radiologic centers, minimize contacts and 
transports and save human resources.

Coronavirus (COVID-19), health care professionals 
should engage in rigorous handwashing and advise 
their patients to do the same. Social distancing should 
be reinforced for patients and their families until the 
pandemic subsides. Information regarding these 
preventative  measures must be distributed among 
patients through social media or other online outlets 
and during every medical encounter. Maximum 
protective care for health care professionals and 
hospital employees who are in contact with cancer 
patients is crucial. Clinic staff may need additional 
training on the use of personal protective equipment 
(PPE). Breast cancer patients who refer to the 
hospitals are advised to protect themselves by 
personal protective equipment like masks and 

10,11gloves.

3. Breast cancer staging

2. Breast cancer screening

Breast cancer patients requiring surgery after 
neoadjuvant chemotherapy are relatively immuno-
deficient, which increases their risk of infection with 
COVID-19 and developing serious complications. 
Considering the fact that surgery is still a crucial part 
of breast cancer therapy, it should continue to be 
performed following standard protocols as long as it is 
within the hospital policies for pandemic crisis. It is 

4. Breast cancer surgery

COVID-19 continues to spread faster than 
expected. Therefore, we need to reserve our limited 
hospital wards for COVID-19 patients. Most of our 
surgery wards are currently closed in order to provide 
care to COVID-19 patients. Our surgeons teams have 
reduced their elective surgeries to minimize the risk of 
their patients and health care workers contracting the 
infection. This is also due to considerable shortage of 
available non-Covid-19 ward beds and personel in the 
hospitals across the country including the major 
referral centers in Tehran.

4.1. Avoid hospital admissions
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4.4. Mastectomy in  DCIS and T1-2 N0 patients

Immediate breast reconstruction should be 
avoided in the epidemic situation of COVID-19 
regardless of the type of breast reconstruction. Flap 
reconstructions require 1-5 days of hospital 
admission,  and the implant  and expander 
reconstructions will slightly increase the risk of 
complications, which is not acceptable in a viral 
epidemic  s i tuat ion.  Al l  secondary  breast 

 We can consider Breast Conserving Surgery 
(BCS) followed by Accelerated Partial Breast 
Irradiation (APBI) or Intraoperative Radiation 
Therapy (IORT) for appropriated low risk patients. If 
the patient need whole breast irradiation it is 
recommended to do mastectomy in place of BCS or 
postpone radiotherapy up to 20 weeks after surgery. 
The latter is indicated in patients who are not high risk 
for local recurrence (microscopic positive margin, age 

15less than 40 years).

We strongly recommend to stop all risk reducing 
surgeries for the patients even if there is a known 
genetic mutation (e.g. BRCA, CHECK, etc.) These 
operations can be done some months after subsiding 
the pandemic situation. 

In the case of non-palpable early breast tumors, it 
is advisable to use markers to localize the tumors, as 
usual. However, routine preoperative wire or 
radioactive seed placement in patients who are 
scheduled for the operation after neoadjuvant 
therapies would raise the risk of COVID-19 infection 
by increasing the number of referrals to the hospital as 
well as the workload of hospitals. The latter also could 
exhaust hospital resources required to tend to  
COVID-19 patients.

4.5. Breast Reconstruction:

essential that we refrain from admitting patients in 
hospitals overnight. Therefore, it is strongly advisable 
that all breast surgeries be performed in a Day-Care 

10,13,14unit except for patients with severe comorbidities.

4.3. Risk reducing surgeries

4.2. Tumor localization at the time of surgery in 
advance stages

Although in most references, breast-conserving 
surgery (BCS) followed by radiation has the same 
efficacy as mastectomy in the treatment of Ductal 
Carcinoma Insitu, during COVID-19 outbreak, the 
surgeon can consider mastectomy more frequently. 
The surgeon should fully inform the patients of the 
potential risk of contracting COVID-19 through 
frequent visits to medical centers to receive radiation 
following BCS. Overall, to decrease the frequency of 
hospital visits in early-stage node-negative invasive 
cancers as well as DCIS, we recommend substituting 
“mastectomy” for “breast-conserving surgery plus 
radiotherapy”

reconstructions should be canceled or postponed 
when the COVID-19 outbreak has subsided.

5. Neoadjuvant /Adjuvant systemic therapy

According to previous studies and ASCO 
recommendation, we don't postpone adjuvant 
chemotherapy and begin therapy as soon as possible. 
In advanced stages, triple negative patients and HER2 
positive cases, there is survival benefit to start 
adjuvant chemotherapy sooner (especially under 30 

16-21
days).  Hormone therapy, with or without anti 
HER2 treatment, is less toxic and can therefore be 
started earlier. 

In Luminal A breast cancer patients, we 
recommend to follow “predict online” instead of 
“NCCN guideline” which minimizes the use of 

22chemotherapy.  We believe that intensive regimens 
are not suitable during epidemic days; therefore, we 
can use shorter chemotherapy regimens such as 
Docetaxel plus Cyclophosphamide instead of routine 
8 courses anthracycline based regimens for low risk 
patients such as those with node-negative, hormone 
receptor-positive breast cancer or for the triple-
negative breast cancer patients (T<10mm) with 

10,23,24
negative nodes.  

It is clear that we must strictly follow safety 
precautions including personal protection, checking 
fever and other symptoms like cough and dyspnea for 
both patients and their families before each cycle of 
chemotherapy. We need better time management to 
shorten waiting times before chemotherapy and 
minimize the number of allowed visitors for each 

10 
patient.

We recommend to substitute every 3 weeks 
regimens instead of dose dense or weekly protocols. 
During chemotherapy, as per ASCO recommendation, 
using primary GCSF prophylaxis and even 
prophylactic antibiotics may make our patients less 
vulnerable to COVID-19 related complications. It is 
reasonable to use less glucocorticoid base 
premedication for chemotherapy induced nausea and 

10vomiting prophylaxis.

Coming soon, all of our wards must provide 
services to COVID-19 patients. We must choose less 
toxic systemic therapy for breast cancer patients given 
that toxicity predisposes them to COVID-19 infection 
and that controlling the complications will become 
increasingly difficult due to limited human and 
medical resources. However according to ASCO 
recommendation “withholding critical anti-cancer 

10
therapy is not currently recommended”.

 There is no evidence that bisphosphonate use can 
affect COVID-19 infection. However, we decided to 
stop adjuvant bisphosphonate injections (every 6 
months) or even substitute by oral or subcutaneous 
forms. We made this decision as a means of 
minimizing contact between patients and health care 
professionals and not because of the side effects of 
bisphosphonate. Besides, we currently do not have 
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There is no need to stop hormone therapy during 
the COVID-19 epidemic, even if COVID-19 infection 
is proven or suspected, especially in an outpatient 
setting. For hormone-positive patients with 
comorbidities, we can offer neoadjuvant/adjuvant 
hormone therapy instead of chemotherapy in cases 

10with proven or suspected COVID-19 infection.  

6. Radiation therapy

adequate staff and resources to provide this service to 
our patients. We continue bisphosphonate use for 
metastatic patients as per the guidelines.

We should consider the general situation of the 
patient if the home infusion is socially feasible for the 
patients, and the medical center has enough 
equipment and human resources to securely cover the 
substitution of IV in-hospital chemotherapy by oral or 
at-home chemotherapy.

7. Treatment of metastasis
In metastatic patients, it is highly recommended to 

use less aggressive and toxic treatment if possible. For 
negative hormone patients, oral chemotherapy drug 
administration is recommended instead of IV 
administration and single agent therapy is preferred 
over combination therapy. Holiday policy is more 
acceptable than maintenance chemotherapy. We 
should also try to minimize hospitalizing our patients 
especially for palliative treatments. For hormone-
positive patients, hormone therapy is the preferred 

10treatment except for catastrophic metastatic crisis.  
We recommend delayed use of CD4/6 inhibitors, 

Radiotherapy will significantly increase the 
number of referrals to hospitals and, therefore, the risk 
of contracting COVID-19. Although it is not the 
standard of care, many T1-T2, N0 patients can be 
treated by mastectomy instead of BCT to avoid the 25-
30 days visits required for radiation treatment. For 
patients receiving chemotherapy before RT, time 
interval does not influence survival rates. However, 
the possible interplay between the timing of 
chemotherapy and timing of RT needs further 
elucidation. In addition, the results should be 
evaluated further in different subgroups. Overall, we 
conclude that starting RT as soon as possible after 
BCS may not be necessary and delaying it up to 20 

29weeks is reasonable.  We must refer to local 
guidelines before making this decision to make sure 

28that the patient is a suitable candidate for this option.

Radiation therapy can be pursued following 
routine local guidelines and protocols. However, we 
endorse considering more conservative radiation 
techniques such as hypofractionation or IORT for 
proper patients. After neoadjuvant chemotherapy, all 
favorable “clinically complete responder” patients 
can be potential candidates for more conservative 
radiation therapy. We can also omit tumor bed  boost 
in older patients with sufficient clear margin and good 

15,25-28prognostic factors.

given their risk of neutropenia. If a metastatic patient 
receives radiotherapy as a palliative treatment, it is 
highly recommended to use hypofractionated or 
single fraction radiation therapy. (20 Gy in 5 or 8 Gy in 
single fraction)

9. Sharing data among patients and health care 
providers

 It is recommended to restrict follow-up visits and 
para clinic activities such as blood testing (especially 
tumor markers) and imaging except in the presence of 
symptoms. To reduce the number of hospital/clinic 
visits and relieve patients' anxiety, healthcare 
professionals are encouraged to be in touch with them 
via telephone or web-mediated consulting to support 
patients remotely and meet their needs. It is possible to 
learn about symptoms and solve many of our patients' 
problems without necessarily meeting them in 

10person.

Unfortunately, before the COVID-19 epidemic, 
Cyberspace and the Internet were underutilized in our 
healthcare system and both patients and healthcare 
providers were unaware of the benefits of 
communication through these platforms. This 
epidemic has taught us the importance of developing 
sufficient infrastructure to improve the status of cyber 
networking in our healthcare system. Currently, many 
clinicians use social media platforms such as 
“WhatsApp”, “Telegram” and “Instagram” to 
communicate with their patients. 

Nonetheless, we need to move forward and 
promote more specialized platforms or the so called 
“Telemedicine Apps” such as “Virtual Breast Clinic-
http://rubanapp.com/”, which is currently being used 
in our center. In order to support our patients and 
control their anxiety, we can share with them the latest 
news on COVID-19 and published government 
guidelines on cyberspace. We can also share 
educational media and information concerning stress 
management, nutrition, early detection methods, self-
protection and prevention measures such as proper 

31-35
hand washing techniques.  We have summarized the 
recommendations in Table 1.

8. Follow-up and supportive care      
According to our local guideline published by 

Iranian Society of Endocrine and Metabolism and 
Iranian Rheumatology Society, it is advisable to 
prescribe 50000 units of oral vitamin D per week for 
only 4 weeks in persons who did not check their plasma 

30vitamin D level recently.  According to ASCO 
recommendation “there is no evidence to use 
prophylactic antiviral therapy for COVID-19 in cancer 

10
patients”.  We must inform our patients that they 
should seek medical attention in the event of fever 
(T>37.3), tachypnea (RR>20), dyspnea, hypoxia (O2 
sat<93%) or dry cough although ASCO does not 
recommend COVID-19 testing in all cancer 

10,31,32
patients.
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Table 1. Recommendations to deal with breast cancer during COVID-19 pandemic outbreak 

ReferencesRecommendation

Educate patients, health care providers to:

- Correct  handwashing, avoid touching the eyes, 

nose, and mouth

- Social distancing

- Use of personal protective equipment (PPE) 

according to local guidelines

- Home quarentine according to local guidelines

- Cover mouth and nose with a tissue during cough 

and wear a facemask if you are sick

- Clean and disinfect frequently touched surfaces

- Inform patients as well as healthcare professionals

 about the symptoms of COVID-19

Drug therapy:

- Prescribe 50000 units of vitamin D per week for 4 weeks

 for all breast cancer patients

(Suggested by our local guideline)

- No need to prophylactic antiviral therapy

- Postpone screening procedures, such as mammography

and clinical breast examinations

- Minimize staging procedures before adjuvant therapy

General Rules:

- Reschedule elective surgeries as necessary 

- Limit visits to hospitals and day care clinics

- It is recommended not to postpone surgery

- Breast surgeries should be performed in a Day-Care 

unit except for patients with severe comorbidities

Risk reducing surgery:

- postpone risk reducing surgery some month after

 subsiding pandemic outbreak

Surgery for DCIS and early stage T1-2, N0:

- Consider mastectomy more frequently to avoid

 radiotherapy (after full discussion with patients)

- Substitute IORT or APBI  instead of whole breast RT

in appropriated patients or omission of RT in older

patients (>70 years) with good prognostic factor and good 

peripheral margins

Tumor localization:

- Avoid routine preoperative wire or radioactive seed 

placement except for non-palpable tumors

Breast Reconstruction:

- Avoid immediate breast reconstruction

- Do not use implant and expander reconstructions

- Delay secondary breast reconstructions

Timing:

- Do not delay anti-cancer therapy

- Initiate or continue systemic cancer treatment as your

 curatives plans. 

- Begin chemotherapy as soon as possible (<30 days) in advanced 

stages, triple-negative patients and HER2 positive cases

 - Screen patients for possible COVID-19 infection sign and 

symptoms before each course of chemotherapy

.

10ASCO
31-33CDC guidelines
34Local guidelines

35NHS
24ESMO

10ASCO

Suggested

12NCCN

Suggested

10ASCO
11

CDC
13-14ACS

Suggested

10
ASCO

35NHS

Uptodate
22Predict online

Suggested

 Infection prevention and control

Screening

Breast cancer staging

Surgery

Neoadjuvant/Adjuvant

Chemotherapy

Title
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- Delay or modify treatment in a patient with active infection

- Collect routine lab samples needed before each chemotherapy 

at home

Choosing protocol:

- Minimize chemotherapy in Luminal A patients by following

“predict online” instead of “NCCN guideline” 

- Substitute every-3-weeks regimens instead of dose dense or

weekly protocols

- Four courses Docetaxel plus Cyclophosphamide instead of

routine 8 courses Anthracycline-based regimens in low risk

patients such as: those with node-negative, hormone 

receptor-positive breast cancer or smaller than 10 mm in 

triple-negative breast cancer with negative nodes

- Consider home-care chemotherapy if it is feasible for the 

patient and the health system

- Continue hormone therapy during the COVID-19 epidemic

even if COVID-19 infection is proven or suspected

Supportive treatments:

- Minimize glucocorticoids use for prevention of nausea

and vomiting

- Use GCSF as primary prophylaxis.

- Minimize infectious complications by using prophylactic 

antibiotics

- Defer supportive zoledronic acid treatments

- Consider oral or subcoutaneous form if home infusion is 

medically and logistically feasible specially for anti Her-2

- Change intravenous treatments to subcutaneous or oral if 

there are alternatives

- Consider deferring supportive therapies such as densoumab

and zoledronic acid treatments (except for hypercalcaemia)

preferably by home care if feasible

- Consider treatment breaks for long-term treatments

(Holiday policy)

- Delay using CD4/6 inhibitors given their risk of  neutropenia

- Use more conservative radiation technique such as 

IORT or APBI techniques if available

- Delaying radiation therapy up to 20 weeks after surgery if 

the patients have no high risk of local recurrence (positive margin)

age less than 40 years or if no systemic treatment is given

- Radiation can postpone in low risk patients as long as the 

COVID-19 outbreak is kept to a minimum or the risk for

 patients involvement is reasonably reduced

-  For adjuvant  breast RT use hypofractionated  RT  (42.6 Gy in

16 fractions) instead of conventional RT (50 GY in 25 fractions)

specially in node negative breast cancer

- Omit boost in patients with more than 50 years old and 

clean surgical margins

- Offer omission of adjuvant breast radiotherapy to those 

patients with low risk breast cancer who fulfil the NICE 

Early Breast Cancer Guideline (2018) criteria

- Identify alternative arrangements to minimize patient 

exposure/remote monitoring/follow-up

- Minimize face-to-face appointments

- Postpone routine follow-up visits

- Better schedule appointments to reduce waiting times (not to

arrive early –consider measures such as texting them when ready

10ASCO
35NHS

Suggested

35NHS

Suggested

10ASCO
35NHS

12NCCN

35NHS

Suggested

 

Palliative/ Metastatic

Radiotherapy

Followup
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Although most cancers originate from a mutated 
single cell, tumors grow and gain heterogeneous cell 
populations, so they have no common genotypic/ 
phenotypic profile. This heterogeneity is translated 

expected to be diagnosed with invasive BC with 
1

62,930 women within situ BC in the United States.  
The mortality rate due to BC is estimated to be 
42,260 deaths (41,760 women and 500 men). Sixty-
two percent of BC patients are diagnosed with a 
tumor localized in the breast whose 5-year survival 

2
rate is 99%.  However, the rate is reduced to 85% for 
those who have the cancer metastasized to the 
regional lymph nodes and it will be dramatically 
dropped to 27% if the cancer spreads to distant 

3,4organs.

Introduction
Breast cancer (BC) is one of the most prevalent 

cancer types among human populations with one out 
of eight women being reportedly affected during her 
lifetime. The increase of BC outbreak has been 
significant in the last fifty years causing the highest 
number of deaths among all cancer types. In 2019 
alone, approximately 268,600 women were 
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to some cancer cell populations with invasive and 
5

metastasizing capacity causing tumor malignancy.  
Metastasis is a biological hallmark of malignant 

6
tumors and the main cause of cancer mortality.  
Therefore, early detection can have extremely 
profound impact on overall patient outcome and 
survival.

BC is a systemic disease that may be treated via 
7

surgery and chemo- and radiotherapy.  Pathologically, 
a single factor alone cannot be attributed to BC, scince 
there are several factors that are proposed as BC risk 
factors including age, personal history, breast 

8pathology, family history, and genetic predisposition.  
Also, interactions between environmental and genetic 
factors can induce susceptible genes such as BRCA1 

9and BRCA2 to undergo mutation,  which in turn leads 
to tumorigenesis.

Current diagnostic methods of tumor metastasis 
are developed as preclinical and clinical assays. 
Preclinical assays are used in ex-vivo samples and in 
in-vivo mice and comprise lab tests/histopathology, 
non-invasive blood tests, small animal imaging, 
molecular genetic imaging, and circulating tumor 
cells. Approaches used to detect metastatic lesions at 
clinical levels include biomarker tracking, imaging 

10procedures, and circulating tumor cells.  In fact, a 
diagnostic test is considered complete when it can 

11achieve 100% sensitivity and specificity. None of 
these diagnostic methods meet this criterion and 
have not yet been successfully translatable from 
bench to bedside.

Some of these methods have been adopted for 
cancer diagnosis for more than 40 years. However, 
the biopsy-based histopathology is one of the most 
widely used methods to detect metastatic cells and 
classify cancer. Pathologists use histopathological 
images to accurately identify tumor cells. With this 
technique, they examine the microscopic structure of 

12
the patient's tissue.  Of note, this is the gold standard 
for the detection and diagnosis of micrometastases in 

13
tissues suspected to have tumor cells.  However, 
analysis of slides made from biopsies is a laborious 
task for a pathologist and requires sufficient time, 
remarkable skill and prudence. It is not an error-free 

14task and might leave small metastases un-detected.  
In comparison, computer-aided histopathological 
analysis can play an important role in the detection 

15and prediction of BC tumor cells.  In this case, the 
use of Artificial Intelligence (AI) algorithms is an 
attempt to improve speed and accuracy of diagnosis.

Several AI algorithms have been developed and 
applied to cancer detection. Logistic Regression 
(LR) is a statistical and mathematical procedure that 
explores data sets with one or more free variants that 
hold a result, whereas K-Nearest Neighbors (KNN) 
is a supervised machine learning method used to 
solve classification and regression problems. 
Decision Tree Classifier (DTC) works by separating 
images into parts of differing importance and 

Methods
In this study, we used data of digitalized 

pathologic images from Wisconsin Breast Cancer 
dataset [(https://archive.ics.uci.edu/ml/datasets/ 
Breast+Cancer+Wisconsin+(Diagnostic)] that 
included 357 benign and 212 malignant BC samples.  
We primarily reviewed the reports of the period 
2006-2019 on diagnosis and classification of images 
collected from cancer tissues based on various 
algorithms. Our review indicated that application of 
an ML algorithm alone has not been precise and 
successful in detection and prediction of diseases. 
Next, we used 7 standardized and widely used 
algorithms to classify BC on our samples for 
comparison. K-Nearest Neighbors (KNNs) that uses 
the probability of density estimation based on 
nuclear methods, and Decision Tree (DT) employed 
for pattern extraction were the first two algorithms 
we applied. Our third algorithm was Forest Tree (FT) 
and we used a collection of FTs to classify cancer 
patients. We entered a set of data to each FT so the 
algorithm could start learning. For prediction, we 
used a new set of data so the FTs could predict the 
outcome.

Logistic Regression (LR) was the fourth 
algorithm employed in order to segregate benign 
tumors from malignant ones. For this, we applied 30 
parameters as potential risk factors and compared the 
results using Receiver Operating Characteristics 
(ROP) in terms of the level of sensitivity and 
specificity. In MLP that simulates human brain 

16performance , we used Gradient-based Multilayer 
Perceptron neural network as an MLP type widely 
applied to BC diagnosis. The next algorithm we used 
was SVC(Support Vector Classifier) the kernel of 
which was used for the classification of polished data 

converts them into equivalent frequency coefficients. 
Random Forest Classifier (RFC) is another algorithm 
based on an ensemble learning method that creates a 
set of decision trees from randomly-selected subset 
of training set to aggregate votes and decide the final 
class of the test object. Support Vector Machines 
(SVM) is a supervised learning method that 
examines the data and sorts it into one of the two 
categories. Multilayer Perceptron (MLP), on the 
other hand, is a feed-forward artificial neural 
network that generates a set of outputs from a set of 
inputs. Finally, Ensemble techniques are machine 
learning techniques where more than one learner are 
constructed for a given task, and Multilayer 
Perceptron/Genetic Algorithm (MLP-GA) can more 
accurately detect tumor cells. Given that the 
individual use of AI algorithms may not lead to rapid 
and accurate detection of tumor cells, we attempted 
to cross-compare a number of these index algorithms 
in our study. We also combined MLP with genetic 
algorithm (GA) to create a hybrid pattern for boosted 
efficiency of detection.
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and enhanced precision of benign/malignant tumor 
diagnosis. After the basic algorithms, group learning 
algorithm was applied to develop a model of data 
classification with enhanced precision and 
performance compared to the basic algorithms.

Finally, in order to boost neural network 
algorithms such as MLP, we applied genetic 
algorithms (GAs) to add a new hybrid pattern of 
MLG-GA to individual algorithms. Indeed, we used 
GA to optimize initial weights in a neural network 
and determine optimal quantities of the parameters in 
both learning and detection processes of the system. 
We adopted two different strategies called Cross-
Validation and Holdout to our comparison studies. 
We applied 569 samples in each experiment and 
devoted 60% for learning, 20% for evaluation, and 
20% for the main tests. For this, we applied various 
criteria that included sensitivity, accuracy and 
specificity, True/False Positive Rates, Positive/ 
Negative Predictive Values, methods of data 
segregation, etc.

Results
Algorithms: an overview
Figure 1 shows a flow chart of the algorithms we 

Data collected from DT and FT showed, 
respectively, 93% and 97% accuracy. Logistic 
Regression predicted cancer with 96% accuracy, 
94% sensitivity and 95% specificity whereas MLP 
produced 95% accuracy. The accuracy figures for 
SVM and group learning were found, respectively, 
96% and 93%. Figure 2 compares the accuracy rates 
based on the Holdout approach.

Comparison of algorithms for their accuracy of 
diagnosis

Table 1 compares the performance of different 
algorithms using the Holdout strategy. Data achieved 
through KNN indicated that Gaussian Nuclear 
Density Estimation based on Euclidean distance 
detects cancer with 93% accuracy. 

applied in this study. It shows how our hybrid system 
is designed. We entered the data into our machine 
learning algorithms in 3 steps. In step one, basic 
algorithm was applied individually but in step 2 they 
were then used in groups. In step 3, we applied our 
hybrid system comprising of MLP and genetic 
algorithm (MLP-GA). The algorithms were 
ultimately evaluated for their performance in 
predicting the samples.

Table 1. Comparison of accuracy rates. 
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Figure 1. A schematic flow chart of the algorithms.

.Diagnosis of BC was compared in rates among various algorithms with Holdout approach.
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Comparison between these algorithms by the 
Cross-Validation strategy generated data that was 
nearly identical to those of the Holdout approach. 
This showed that the MLP-GA hybrid has the highest 
accuracy rate among all those algorithms used in our 
study (Table 2 and Figure 3). 

We employed boxplot in order to demonstrate the 
accuracy rate of our algorithms in classifying cancer 
data using cross-Validation. Figure 4 shows the 
outcome of the boxplot analysis in the distribution of 
accuracy rates for the validation of the algorithms. A 
boxplot was drawn for each figure of diagnosis 
algorithms. The results indicate that all algorithms 
have a range of the least distance between 86 and 100 
with an average of 94.
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Figure 2. Comparison of accuracy rates. Graph shows the percentage of accuracy for each algorithm using Holdout comparison 
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Table 2. Comparison of accuracy rates.
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KNN, K-Nearest Neighbors; DTC, Decision Tree Classifier; 
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MLP, Multilayer Perceptron; MLP-GA, Multilayer Perceptron/
Genetic Algorithm; SD, Standard Deviation. 



We next applied randomized search (RS) and grid 
search (GS) methods in order to optimize estimating 
parameters and improve our results as well as find 
those parameters that affect the learning process in 
parallel. Figure 5 shows the result of comparison and 
evaluation for each algorithm using RS and GS. 
These findings indicate that our hybrid algorithm 
MLP_GA has a superior performance in optimization 
and search for parameters effective in rapid diagnosis 
of cancer with an accuracy rate of 98%.

In this study, we used various algorithms for 
classifying BC datasets. In order to select the best 
algorithm, we applied the timing criterion and its 
complexity as an element for comparing multiple 
algorithms for problem solving. Table 3 shows the 
results of comparing execution time complexity 
within various algorithms. As shown in Table 3, the 
MLP-GA algorithm has higher performance in terms 
of time complexity and in classifying datasets. Its 
execution time reached 0.04 with an accuracy rate of 
98.3%.

We, therefore, used Confusion Matrix (CM) to 
show the overall performance of algorithms so we 
could evaluate their function or malfunction in the 
classification and diagnosis of datasets. Table 4 

compares the performance of various algorithms 
using CM. 

Hybrid algorithm MLP-GA with the highest level 
of accuracy and lowest deviation

The data indicate the high performance of our 
recommended algorithm MLP-GA so that its 
accuracy, sensitivity and specificity have reached, 
respectively, 98%, 98% and 94%. They also indicate 
that the algorithm MLP_GA has a superior 
performance and is capable of classifying all 
datasets.

We showed that our hybrid system has an 
accuracy rate of 99.7% which was the highest among 
all algorithms we studied (Table 2 and Figure 3).  
This system also showed a deviation rate of 0.00015 
disease prediction, the lowest rate compared to those 
of other algorithms we studied.

Discussion
Breast cancer is a malignant tumor with different 

phenotypes. We applied AI-based effective algorithms 
to breast tissue images and addressed the question of 
whether AI can help detect cancerous tissues and BC 
metastasis as a result. We particularly found that a 

Figure 4. Comparison of accuracy rates among algorithms in the distribution of accuracy rates in validating classification data.

Figure 5. Comparison of accuracy rate of algorithms for optimization and search for parameters effective in cancer detection
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combined algorithmic procedure of MLP-GA can 
more efficiently minimize errors of diagnosis.

All the algorithms we used to detect BC worked 
with reasonable accuracy and speed. However, they 
differ from one another in their composition and 
functionality. In order to benefit from their strength 
and enhance the efficiency of diagnosis, we created 
the MLP-GA hybrid algorithm that demonstrated 
maximum precision with minimum errors. Similar 
attempts have been already made to detect heart 

23-25
disease and Coronary Artery Disease.  In an 
elegant study, Mobadersany et al. applied their 
convolutional neural networks to combine histology 
images and genomic biomarkers into a single unified 
framework and showed that this hybridized system is 
superior to current procedures in predicting the 

26overall survival of glioma patients.  Belciug and 
Gorunescu applied a hybrid neural network/genetic 

Of the AI algorithms that we examined, ANN 
identifies patterns and processes that originate from 
the biological neural system and operates similar to 
the brain. ANN is comprised of a vast number of 
extraordinary interconnected processing elements 
called neurons that act in concert to solve a problem. 

16
It has been applied to BC detection  and risk 

18, 19assessment.  K-Nearest neighbors algorithm is a 
non-parametric method used for classification and 
regression. This approach has also been applied to 

20, 21BC detection.  Random Forest or Random 
Decision Forest is considered a supervised learning 
algorithm that builds a forest by accident. Accidental 
Forest makes several Decision Trees and then links 
them to produce more accurate and reliable 

22predictions. It has been applied to BC detection.

Our hybrid system, in line with the systems 
reported above, recommends precise therapeutic 
procedures for complex diseases, reduces errors in 
clinics and improves enrolment in clinical trials. 
Since AI technology is rapidly growing in medicine, 
it will practically address data sharing and privacy, 
the transparency of algorithms, standardization of 
data and cooperation in various operating systems. 
Our main objective in the near future is designing 
intelligent models for BC metastasis and image 
classification assisted by early diagnosis of cancer 
using AI particularly MLP.

In conclusion, our hybrid algorithm MLP-GA 
was found superior to our other algorithms in 
detecting BC incidence more reliably and accurately.
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the most common cancer in women in many 
1, 2

countries such as Iran, Turkey, etc.  The incidence 
3of breast cancer was near 46.8 in 100,000 in 2012.  

Based on a global report, 13,835,000 patients suffer 
from cancer and 458,400 deaths were caused by 

3 
breast cancer in 2010. In  Iran, the incidence of 
breast cancer is 24% of the total of malignancies 
among women, that is approximately 36 per 

4
100,000.  Although the incidence of breast cancer is 

Breast cancer is the second cause of cancer-
related mortality among women in the US. Also, it is 

Introduction 

ARTICLE  INFO 

Methods: The study was conducted on 210 of midwives aged 20-62 who 
participated in a seminar for clarifying the role of knowledge, attitudes and 
practices in breast cancer early detection and prevention. The data were collected 
using a standard questionnaire which has 4 sections with 55 items including age, 
educational level, number of family members, marital status, family history of 
breast cancer and their knowledge, attitude and practices about breast cancer 
screening. Data were analyzed using SPSS version 13.0.

Conclusion: An appropriate level of knowledge and practice of breast cancer 
screening was observed to help prevention among midwives. The findings can have 
remarkable practical implications as midwives can play an important role to broaden 
the breast-cancer-related knowledge of women. 

Background: The incidence of breast cancer is rising rapidly worldwide. 
Midwives have an important role in early detection of the disease by providing the 
patients with awareness and an accurate Clinical Breast Examination (CBE) of the 
patients that are effective in early detections. This study investigated the 
knowledge, attitudes and practices of midwives toward breast cancer.

Results: About two-third of the participants (65.9%) had excellent knowledge 
about the signs and symptoms of breast cancer. The results revealed that 30.8% of 
respondents performed self-examination once a month. There was a significant 
correlation between the knowledge of breast cancer and adopting preventive 
practices (P = 0.02). The level of their attitude was significantly associated with a 
positive family history of breast cancer (P= 0.03). There was no significant 
relationship between marital status or family history of breast cancer with CBE. 
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rising, the mortality rate has decreased, due to early 
diagnosis and good treatment options. Insufficient 
screening examinations is a main reason for 
diagnosis of breast cancer in advanced stages which 
contributes to heavy burden of this cancer in Iranian 

5women.
The appropriate screening procedure has an 

important role in early detection and diagnosis that 
can promote the treatment response. Early diagnosis 
can improve the effectiveness of the treatment and 
decrease the disease burden in all types of cancer, 

6
including breast cancer.  It also plays a pivotal role in 
the prevention of breast cancer. The 5-year survival 
rate has reached approximately 85% with early 
detection, whereas the late detection can decrease the 

7survival rate to 56%.  Therefore, screening has an 
undeniable role in prolonging life expectancy and 
decreasing the complications and mortality rate of 

8
breast cancer.  Screening methods include 
mammography, clinical breast examination (CBE), 

.and breast self-examination (BSE). Despite the 
existence of advanced screening methods, some of 
techniques such as mammography (approximately 
10% of cases) fail to diagnose of tumors or may show 

1 0false-positive results.  Today, BSE is not 
recommended as a screening method in early breast 
cancer detection. Most of the renowned algorithms 
have omitted BSE from the list of early detection 
measures, although it seems that it cannot be a global 
recommendation. In some limited-resource countries 
that have not incorporated the screening program in 
their health care system, BSE can spot large tumors 
and is considered a good method for breast cancer 
awareness. Obviously, it is an easy, cost-effective, and 
safe method of screening in these countries. Also, 
about 90% of patients with breast cancer detect their 

10
disease by self-examination.  The clinical sign of 
tumor in BSE is any mass, swelling, discharge, 

11, 12
redness or any change in the breast.  Despite its 
benefits, most women would rather not do BSE. 
Hence, educating people to do BSE seems to be 
necessary for countries that may not have access to the 
screening programs such as mammography and CBE.

Midwives can play an important role in BSE 
education. Indeed, understanding the beliefs and 
attitudes of midwifery students about breast cancer 
and BSE, and subsequently broadening their 
knowledge, can improve the early diagnosis of breast 

1
cancer and reduce breast-cancer-related deaths.  On 
the other hand, in some countries, breast surgeons are 
inaccessible and in some cultures, women prefer not 
to refer to a male health center for CBE, which may 

8reduce the referral rate to health care provider.  
Although many women in nearly all medical fields 
might have insufficient knowledge about breast 
cancer, midwives usually have enough information 

9, 13
about thismalignancy.  Thus, they can play an 
important role in educating other women about 
breast cancer who refer to them for gynecologic 

In the questionnaire, there are various items to 
assess the level of knowledge, attitude, and practices 
of the midwives toward breast cancer prevention and 
BSE. It consisted of 55 questions split into four parts. 
The first part consisted of 6 socio-demographic 
questions including age, educational level, number 
of family members, marital status, and family history 
of breast cancer. The second part comprised of 22 
questions on the respondents’ knowledge of breast 
cancer including signs and symptoms (10 items) and 
risk factors (12 items). The third part consisted of 12 
statements about attitudes toward breast cancer 
(breast cancer prevention, BSE, early detection and 
the odds of developing breast cancer). The final part 
consisted of 15 questions about the practice of 
midwives regarding breast cancer prevention. 

Methods

In the section dedicated to breast cancer attitudes, 
the participants scored each statement using a 5-

The aim of this study is to investigate the 
knowledge, attitudes, and practices of midwives 
toward breast cancer screening and the association 
with socio-demographics among the Iranian female 
midwives who participated in a breast cancer 
prevention seminar in Tehran.

exams. Besides, if midwives educate other women 
well, they can also convey these experience to their 

14other counterparts.  

This analytic cross-sectional study was conducted 
among midwives who participated in a one-day 
seminar entitled "clarifying the duty of midwives in 
early detection and prevention of breast cancer”. The 
questionnaires were distributed among participants at 
the beginning of the seminar before presentations and 
collected 30 minutes after the end of the presentations. 
The study population consisted of 210 midwives who 
attended the event. Data collection was performed 
through a researcher-made questionnaire. The validity 
and reliability of the questionnaire were attested 

15(Cronbach's alpha = 0.86).  

With reference to the scoring of part two, every 
correct response received 1 point, while every 
incorrect response was scored 0. The total score 
ranged within 0-22. Respondents with scores 0-6 
were assumed to have poor knowledge, those with 
scores 7-14 were considered to have moderate 
knowledge, and those with scores 15-22 were 
regarded to have excellent knowledge about breast 
cancer. In analyzing each section of part two, in the 
‘Sign and Symptoms’ section, respondents with 
scores 0-3 were regarded as having poor knowledge, 
those with scores 4-6  as moderate, and those with 
scores 7-10 as excellent knowledge of breast cancer 
signs and symptoms. For the questions concerning 
Risk Factors, respondents with scores 0-4 were 
categorized as having poor knowledge, those with 
scores 5-8 as moderate, and those with scores 9-12 as 
excellent . 
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Results
Socio-demographic characteristics

point Likert scale (one to five for absolutely 
disagree, disagree, without no ideas, agree, and 
absolutely agree, respectively). The overall score of 
attitudes was calculated according to the total points 
acquired by the respondents regarding the 12 items. 
Respondents with scores 12-36 were considered to 
have negative beliefs, and those with scores 37-60 
were assumed to have positive beliefs.

Evaluation of the final part involved calculating 
the percentage of correct and incorrect responses to 
questions about breast cancer prevention. Data were 
analyzed with descriptive statistics, chi-square test, 
one-way Analysis  of  Variance (ANOVA), 
independent-samples t-test, and logistic regression 
analysis by SPSS version 13. The significance level 
for the two-tailed test was set at P < 0.05.

From a total of 210 participants, 185 midwives 
returned their  questionnaires.  Among the 
respondents, there was one individual with a 
personal history of breast cancer. There was no 
divorced woman and the mean number of family 
members was 3.93 (± 1.33). In terms of the education 
level, nine (4.9%) of women had a diploma (a 
certificate in the field of midwifery) and the rest had 
an academic degree, two of whom had a PhD. The 

The results for the ‘Signs and Symptoms’ section 
had a mean score of 6.60 (± 1.73), meaning that 
overall, the participants had relatively favorable 
knowledge of the signs and symptoms of breast 
cancer (weak  (n=7,13%), moderate (n=27-50%), 
and excellent (n=122-65.9%). The three correct 
answers with the highest frequency in this part were 
suspicious mass (n=175, 94.6%), dimpling (n=171, 
92.4%), and changes in the skin texture (n=167, 
90.3%). Painful breasts near menstruation (n=176, 
96.2%) and breast pain (n=93, 50.7%) were the 
factors that most of the respondents wrongly 
answered. No significant relationship was found 
between education level and knowledge about breast 
cancer signs and symptoms (P = 0.057); however, a 
significant relationship was found between the 
knowledge and family history (P = 0.020). 

A considerable proportion of participants  aged 40 
years and above (80 members, 43.2%), had a 
bachelor's degree (148 members, 80%), were married 
(101 members, 54.6%), and did not have family 
history of breast cancer (141 members, 76.2%).Table 
1 presents the demographic characteristics of the 
respondents.

knowledge about breast cancer sign and symptoms 

age range of participants was between 20 and 62 
years, with a mean age of 35.61 ± 11.81.

Table 1. Frequency distribution and percentage of socio-demographic characteristics
 of participants

PercentFrequency

20-29
30-39
40 ≤
Total
Missing
Total

High school certificate
Associate degree
Bachelor of science
Master of science
Doctor of philosophy
Total
Missing
Total

≤ 4
5 ˂
other

Single
Married
Total
Missing

Yes
No
Total
Missing

Mother
Sister
Relatives
Total
Missing

37.3
16.8
43.2
97.3
2.7
100

4.9
4.3
80
7.6
1.1
97.8
2.2
100

32.4
22.7
44.9

41.6
54.6
96.2

3

17.3
76.2
93.5
6.5

3.8
0.5
14.1
18.4
81.6

69
31
80
180
5

185

9
8

148
14
2

181
4

185

60
42
83

77
101
178
7

32
141
173
12

7
1
26
34
151

Age, (years)

Educational level

Number of family members

Marital status

Family history

Family relationship
in patient with positive 
family history

Characteristics
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Table 2 reports the participants’ knowledge of 
breast cancer signs and symptoms.

Knowledge of breast cancer risk factors
Our assessment of the participants’ knowledge 

about risk factors showed a mean score of 7.67 
(±2.13). The majority of respondents believed that 
unhealthy habits (n=174, 94.1%), lack of childbirth 
(n=161, 87%), and consumption of fatty food 
(n=156, 84.3%) were the main risk factors for breast 
cancer. Most of the respondents did not know that 
oral contraceptives (n=72, 38.9%) and delayed 
menarche (n=70, 37.8%) are risk factors for breast 
cancer development. Additionally, they believed that 
breastfeeding (n=168, 90.8%) and physical exercise 
(n=170, 91.9%) have protective effects on breast 
cancer prevention. Some respondents believed that 
breast imaging (n=78, 42.2%), BSE (n=50, 27.0%), 
and CBE (n=51, 27.6%) are not effective in breast 
cancer early detection (Table 3).

Overall, 13 (7%) midwives had weak, 108 
(58.4%) had moderate, and 64 (34.6%) had excellent 
knowledge about breast cancer risk factors. It was 
observed that knowledge of breast cancer risk factors 
has no significant relationship with age (P = 0.09) 
and family history (P = 0.06). However, there was a 

significant relationship between education level and 
knowledge of risk factors (P = 0.007). Table 3 
summarizes the participants’ knowledge of breast 
cancer risk factors.

Attitudes
The mean score of midwives’ negative beliefs was 

38.75 ± 3.30, and the mean score of midwives’ 
positive beliefs about risk factors was 38.65 ± 3.11. In 
contrast, the factors “early detection of breast mass is 
not valuable and just leads to stress” (n=174, 94.1%) 
and “BSE is a healthy habit” (n=183, 98.9%) had the 
maximum average value in the negative and positive 
attitudes, respectively. The highest scores in attitude 
belonged to the participants who were above 40 
(47.35), had a high school certificate (40.75), were 
married (39.32), and had a positive family history of 
breast cancer (40). Figure 1 displays the comparison 
of demographic variables and attitudes. It was found 
that family history had a significant correlation with 
attitudes (P = 0.03). Similarly, marital status had a 
significant relationship with attitudes toward breast 
cancer screening, BSE, CBE, early detection of breast 
cancer, and its prevention (P = 0.009). There was no 
association between the total score of knowledge 
about breast cancer and attitudes (P = 0.466).

Table 2. Participants' knowledge about breast cancer signs and symptoms. (N= 185)

PercentFrequency

Correct answers

54.1

46.9

90.3

51.9

58.9

3.8

96.2

88.6

79.5

94.6

92.4

100

86

167

96

109

7

176

164

147

175

171

Breast Paresthesia

Feeling breast pain

Changing the skin form

Purulent discharge

Breast enlargement

Painful breast

Painful breast near menstruation

Bloody discharge

Wound on the nipple

Suspicious mass

Depression the part of breast skin

Characteristics

Table 3. Participants' knowledge toward breast cancer risk factors. (N= 185)

PercentFrequency

Correct answers

38.9

42.2

37.8

80

84.3

87.0

90.8

27.0

94.1

65.9

27.6

91.9

72

78

70

148

156

161

168

50

174

122

51

170

Taking OCP

Breast imaging

Delayed menarche

First childbirth between 40 to 45 years 

Consumption of fatty foods

Lack of childbirth

Breastfeeding

BSE 

Unhealthy habits (smoking, drinking, etc)

Late menopause

CBE

Regular daily exercise

Characteristics
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Practices of midwives regarding their breasts
A total of 28 participants (15.1%) practiced 

appropriately regarding breast cancer prevention, and 
101 participants (54.6%) had harmful and risky 
practices in their lives (Table 4).  Large number of 
participants said that they perform CBE (136 
members, 73.5%). A total of 121 of respondents 
(67.5%) replied that they had not done mammography. 
Approximately 179 participants answered question on 
about doing mammography and a large proportion 
indicated that they practice it only as a check-up 

(n=37, 20%). It was found that knowledge of breast 
cancer signs and symptoms had a significant 
correlation with family history (P=0.012) and 
educational level (P=0.045), and there was no 
correlation between marital status (P=0.388), age 
(P=0.466), risk factors (P=0.084) and positive 
attitudes toward practices regarding breast cancer 
(P=0.293). Table 5 outlines the correlation values of 
practice factors with some selected demographic 
variables. According to the results, marital status and 
family history had no impact on CBE.

Table 4. Participants' practice regarding their breasts

Table 5. Participants' practice regarding their breasts

Percent

Mammography

Frequency

CBEBSE

Taking vegetables and fruits
BSE
CBE
Mammography
Regular exercises

Smoking
Taking fatty foods

Once in a month
More than 2 times in a month
Once in several months
Rarely

Immediately after
Between 2 menses
A week before menses
Anytime they can

Exercise, nutrition, etc.
Healthy food

-0.022 
(0.381)

0.054
 (0.229)

-0.066 
(0.191)

0.067 
(0.191)

-0.113 
(0.046)

0.089 
(0.083)

0.037 
(0.292)

0.689
 (0.125)

0.064 
(0.002)

0.137 
(0.011)

2.347 
(0.001)

0.772 
(0.835)

0.749 
(0.356)

0.103 
(0.459)

(0.429-
1.108)

(0.064-
0.527)

(0.137-
0.772)

(2.347-
24.211)

(0.772-
1.233)

(0.749-
1.109)

(0.103-
2.795)

95.7
73.5
73.5
32.4
6.5

3.8
50.8

42.8
9.7
35.4
12.03

42.2
6.5
0.5
23.2

53.5
11.4

0.812 
(0.389)

0.453 
(0.065)

0.414
 (0.048)

4.299 
(0.004)

0.936 
(0.610)

0.857 
(0.159)

0.515
 (0.420)

(0.505-
1.305)

(0.195-
1.051)

(0.173
-0.992)

(1.593-
11.598)

(0.725-
1.207)

(0.692-
1.062)

(0.103-
2.579)

0.042 
(0.278)

-0.050
 (0.248)

-0.226
 (0.002)

<0.001 
(0.269)

-0.024
 (0.359)

-0.118 
(0.035)

-0.105 
(0.062)

177
136
136
58
12

7
94

57
13
47
16

78
12
1
43

99
21

-0.035 
(0.312)

-0.054
 (0.229)

-0.294 
(0.001)

0.282
 (<0.001)

-0.030 
(0.328)

-0.162 
(0.006)

0.080
(0.120)

Appropriate practices

Harmful and risky habites

Performing BSE

BSE in relation to menses

Healthy daily habits

Age

Education level

Marital status

Family history

Knowledge of signs 
and symptoms

Knowledge of 
risk factor

Mean of attitude

0.978 
(0.923)

0.530 
(0.082)

0.786 
(0.564)

2.349 
(0.167)

0.951 
(0.639)

0.912 
(0.325)

2.682
 (0.208)

(0.622-
1.538)

(0.259-
1.085)

(0.347-
1.7800)

(0.700-
7.878)

(0.769-
1.175)

(0.759-
1.096)

(0.578-
12.442)

Characteristics

Variables OR 
(Sig.)

Correlation 
(Sig.)

CI OR
 (Sig.)

CI Correlation
 (Sig.)

OR 
(Sig.)

CI Correlation 
(Sig.)

Our results demonstrated that more than half of 
the participants (approximately 66%) had excellent 
knowledge about breast cancer signs and symptoms, 
while 13% had poor knowledge. Our findings 
revealed that “suspicious mass” and “painful breast” 

Discussion had the highest and lowest frequency rate of the 
correct answers, respectively. It was observed that 
only women with an associate degree had negative 
beliefs regarding breast cancer screening tests, 
which may be related to this group’s overall lower-
level knowledge. Ghazanfari et al. reported that the 
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In a research in Turkey about educational level on 
attitudes toward BSE, evaluating the attitude of the 
first- and fourth-year nursing and midwifery 
students, it was revealed that the first-year students 
did not have adequate information about BSE had 
more negative beliefs regarding the performance of 
BSE and the fourth-year students had positive 

9
attitudes to do BSE.  Therefore, a college education 
can change negative attitudes toward more BSE to 
positive attitudes. In this study, based on our 
participants’ attitudes, only in its early-stage 
diagnosis, BSE can be helpful but it is not effective in 
reducing breast cancer mortality. This demonstrates 
the importance of educational attainment and how it 
can lead to increased knowledge of breast cancer risk 

In our study, 13% of the participants had poor, 
50% had moderate, and about 66% had good 
knowledge of breast cancer. Other studies on Iranian 
women indicated that about 12-28% of women had a 
good knowledge of breast cancer and 37% of them 

4had no information about BSE.  This difference in 
the knowledge of participants can imply the fact that 
many of our participants have academic education. 
In a study conducted in the United States-Mexico 
borderland, Mexican participants were reported to 
have a higher level of knowledge about breast cancer 
(86%) compared to U.S Latinas (71%), due to the 
fact that Mexican women have higher level of 
knowledge about breast cancer and they believed 
that BSE and CBE are the ways to early breast cancer 
diagnose and good treatment. This difference can be 

16
related to the age, education and insurance status , so 
about 90% of the breast cancer had been diagnosed 
by Mexican women themselves 10% of whom being 

17
in stage 1 of the breast cancer.  In a study in the UK, 
half of the participants correctly answer 4 out of 5 

18
statements about breast cancer , because British 
women had broader knowledge about breast cancer, 
who can subsequently receive an early diagnosis and 

19, 20
good prognosis.  Based on our findings and 
another study, there are significant correlations 
between educational level and breast cancer 

4 knowledge and increase adoption of BSE.
Despite the low level of knowledge about breast 

cancer risk factors, awareness about breast cancer 
signs and symptoms was appropriate perhaps due to 
a few barriers for screening services and their 

21important role to enhancing knowledge.  In Iran, the 
lack of awareness is associated with geographic 

22
areas, occupations and education , and in Iran and 
other Asian countries educational level can affect the 

4, 23
performance of BSE and BCE.

factor of “early detection of breast mass has nothing 
but stress” had the highest average in negative 
attitudes. The most important inhibiting factors for 
breast cancer screening were women’s beliefs, 
attitudes towards preventive methods and their 
explanations about screening tests, shame, and the 

15
time-consuming nature of the practice.

factors. As reported by some studies, in most cases in 
developing countries like Iran the diagnose of 

24cancers is delayed until later stages (> 2).

In our study, women aged over 40 years had the 
most positive beliefs regarding BSE and CBE. 
Previous studies in Iran demonstrated that 17-94% of 
women had positive attitudes toward BSE and 
screening tests, and 83.3% believed that BSE has a 
positive effect on the early diagnosis of breast cancer. 
In addition, 72% of participants believed that 
physical examination of breast and mammography 

20, 27can be effective medical diagnostic procedures.  
Overall, 30.8% of participants in our study 
performed BSE once a month and 42.2% did it 
immediately after menopause. In a study from the 

28
US, 58% of women performed BSE  -close to 
51.5%- in our study, 33.3% of women over 40 years 
performed it and 31.8% knew how to do it correctly. 
Only 37% of participants were trained in BSE for 
which the healthcare staff was the most important 

15, 20, 29
source (38.2%).  In North Ethiopia, about 6.5% 
of participants had ever practiced BSE, and only 

30
6.25% of the respondents practiced BSE regularly.  
A study on 5000 women indicated that only 31% 
perform CBE because 60.9% of  the participant 
ignore it and they are careless about it, 17.4% of 
participants have acceptable knowledge and 5.9% 

29
did not consider it necessary to diagnose the cancer.

A study on Nigerian nurses showed that just 40% 
of participants knew the appropriate time to perform 

18BSE , while in nursing students in the USA about 
77% recognized the correct time of BSE, and 80% of 

20participants performed BSE satisfactorily.  In some 
studies, the percentage of American and British 
people who had received one or all cancer screening 
methods (i.e., BSE, CBE, mammography) was 

20, 25, 26
higher than that in developing countries , 
because of good public education in advanced 
countries.

In Asian countries, the number of individuals 
performing BCE has grown with increasing 

4, 23, 31
knowledge of risk factors and age (30-50 years).  
In our study, we demonstrated that the level of 
knowledge is enhanced with higher ages , too. 
Generally, 39.6% of women had poor knowledge 
about mammography. Furthermore, 28.5% of women 

4
over 40 have done at least one mammography.  
Similarly, in our study, 32.5% of the participants aged 
over 40 have done at least one BSE in their life. In 
America, 31% of African-American citizens perform 

14 4, 32, 33
BSE once a month , while in Asia it is 10-20%.  
These differences can be attributed to various cultural 
barriers, and knowledge and beliefs regarding breast 
cancer in different societies. A high incidence of 
breast cancer in younger women has been reported in 
different studies and it is recommended that 

30, 34
mammography be performed from the age of 40.

The obstacles to BSE practice were found to be as 
follows: fear of being diagnosed with breast cancer,  
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There were some limitations to this study such as 
the mere focus on midwifery students and graduated, 
so our results may not be generalizable to all health 
workers, and the sample size was small (n=210) 
considering the population of women in society and 
the incidence of breast cancer .
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lack of self-confidence, lack of sufficient knowledge, 
lack of a family history of cancer, forgetfulness and 

9laziness.

In conclusion, this study revealed a significant 
association between some socio-demographic 
characteristics and knowledge of breast cancer 
among midwives. According to the results, most of 
the participants had appropriate knowledge toward 
breast cancer prevention. The present study focused 
on the level of knowledge, attitudes and practices of 
midwives and their important role on educating other 
women to prevent breast cancer and reduce 
consequent burdens. Therefore, improving the 
midwives’ education about breast cancer can have a 
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Iranian women have been suffering from breast 
cancer a decade earlier, and 70% of the patients are 

3diagnosed at an advanced stage.  Later on, the studies 
that assessed the incidence rate of this cancer in Iran 
reported that the average age of the patients 
diagnosed with this cancer has decreased as 

4
compared to the other countries of the world.  

According to 2019 statistics, breast cancer has an 
incidence of 11.6% among all types of cancer, 
accounting for 6.5% of mortalities worldwide. Also, 
as demonstrated by GLOBOCAN 2018, breast cancer 

1
Breast cancer is a major concern of global health  

and is the leading cause of cancer deaths in women 
2

worldwide.  In comparison with other countries, 
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Background: Considering the remarkable role of students in society and the 
relatively high prevalence of breast cancer in women, this study aimed to 
determine the factors related to adopting preventive behaviors for breast cancer in 
students.

Methods: This was a descriptive cross-sectional study. The study population 
consisted of 375 female students of Qazvin city, who were selected by stratified 
random sampling during the year 2019. Data collection tools included a 
demographic and contextual questionnaire and a valid and reliable questionnaire 
for measuring breast cancer preventive behaviors. Data were analyzed using SPSS 
23 software program, descriptive statistics and logistic regression.

Results: Using there was a statistically significant relationship between 
adopting preventive behaviors against breast cancer and physical activity (P 
<0.001), so that the chances of adopting good preventive behaviors in students 
with "occasionally", "rarely" and "never" physical activity were respectively 
0.410, 0.113, and 0.098 times chance for the students with daily physical activity. 
There was a significant relationship between breast cancer prevention and 
academic years (p= 0.027), so that the chances of adopting good-level preventive 
behaviors in the senior students was 1.498 times higher than the first year students. 
There was also a significant relationship between adopting preventive behaviors 
and employment (P = 0.017), so that the chances of adopting good-level preventive 
behaviors in unemployed students was 1.725 times higher than that of the 
employed students.

Conclusion: Students with lower education and less physical activity and the 
employed individuals less commonly adopted preventive behaviors. Therefore, it 
is necessary to pay more attention to these students in designing educational 
programs.
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There are several risk factors reported as 
determinants of breast cancer including family 
history, reproductive behaviors, obesity, smoking, 
low physical activity and exposure to radiation, 

11, 12stress, and anxiety.  Unhealthy lifestyles (such as 
smoking, alcohol consumption, excessive exposure, 
inadequate personal hygiene, and inadequate diet) 
unfavorable environmental factors and genetics 

13
increase the risk of developing cancers.

incidence will rise from two million people in the year 
2018 to more than three million people in 2046, which 

5, 6demonstrates an increase of 46 percent.  The World 
Health Organization (WHO) has predicted that 
cancer-related deaths will affect 24 million people by 

7, 82035.

The lifestyle of students can be a good example of 
a healthy lifestyle in a community. On the other hand, 
the student population has significantly grown 
throughout the country in recent years. Therefore, it 
is important to identify the factors that influence 
students' compliance with healthier behaviors and 

22, 23reduce risky behaviors.  Given the importance of 
24

breast cancer, the role of screening in its prevention  

An international survey on breast cancer risk 
factors in the university students from 23 countries 
reported poorer knowledge of these students in 
comparison with older women. The findings 
emphasize the vital need for young women to have 
breast cancer prevention information to enhance 

19, 20
their behavior in order to prevent breast cancer.  
On the other hand, women play a key role in the 
development of any society. Therefore, more 
attention should be paid to their health care in a 

21
community.

By preventing and using screening, the incidence 
of cancer and the resulting mortality will be 

14
reduced.  Studies show that with the early detection 
of cancer, the 5-year survival rate will be reduced by 

15
97%.  It has been suggested that the appropriate 
method for breast cancer prevention and early 
detection is performing preventive behaviors which 
might include lifestyle modification and screening 
behaviors (mammography,  cl inical  breast 

16
examination and breast self-examination).  Breast 
self-examination is inexpensive and easily 
accessible and does not require sophisticated and 
technical training. Clinical examination by a 

17 physician is also helpful in early stages. Mammo-
graphy is the most accurate test for early detection of 

18breast cancer.

It is important to mention that there are numerous 
cases of breast cancer at the ages of 20 to 25 years in 
Iran; which might have some implications for 
screening programs for breast cancer by lowering the 
screening age at which average-risk and high-risk 
adults should start screening (e.g. from over 50 years 

9to under 30 years of age).  According to the latest 
surveys, about 8,500 new cases of breast cancer are 

10registered each year in Iran out of whom 1,400 die.

This study was a cross-sectional study with a 
descriptive-analytical approach. The statistical 
population consisted of female students of Imam 
Khomeini International University in Qazvin in the 
academic year 2018-2019. We adopted stratified 
random sampling so that the number of subjects 
selected from each school was determined in 
proportion to the total number of undergraduate 
students in each school (as a class), and in each 
school the proportion of disciplines with the number 
of samples was specified according to the number of 
disciplines, i.e., quota sampling technique was used 
in the school. Students were selected by simple 
random sampling in each discipline and completed 
questionnaires.

Data collection

and the lower age of this cancer in Iran, research in 
25

this area would be a priority.  
This study aimed to determine factors related to 

the adoption of breast cancer prevention behaviors in 
students.

Methods

Inclusion criteria included being a female 
student, holding an undergraduate degree, studying 
at Imam Khomeini International University and 
having willingness to participate in the study. 
Exclusion criteria included physical and mental 
illnesses as claimed by the individual herself, having 
a history of mammary conditions and/or diseases 
(abnormal breast or cyst discharge, and cysts), a 
history of breast cancer in them or in a close relative 
(mother, sister, and aunt) and delivering incomplete 
questionnaires.

The second part was a valid and reliable 
questionnaire for measuring breast cancer 
prevention behaviors. It consisted of 4 questions 
about breast cancer preventive behavior. The scores 
considered for “always”, “often”, “sometimes” and 
“never” were 4, 3, 2, and 1, respectively. The 
minimum score was 4 and the maximum was 16. 
According to the mean scores, the average below 
50% indicates poor preventive behavior, the average 
between 50 to 75% shows moderate preventive 
behavior and the average between 75 to 100 

26represents good preventive behavior.  Afterwards, 
this variable was regrouped into two levels of poor 
(earning less than 50% of the total score) and good 
(earning 50-100% of the total score) to be used in 
logistic regression. Content validity and reliability of 
this tool were assured in the study of Kalanfarma et 
al. Content validity was above 0.79 and Cronbach's 

Questionnaires consisting of two parts were used 
for data collection. The first part was a demographic 
questionnaire which requested information about 
age, education, field of study, marital status, income, 
place of residence, employment status, and physical 
activity per week.

Adaptive behaviors for BC
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After submitting a letter of introduction to Imam 
Khomeini International University, the questionnaires 
were distributed and completed. Data were entered 
into SPSS software and analyzed using descriptive 
statistics and logistic regression. 

 A total of 375 students were enrolled in this study.  
Of these, the highest number of students was in the 
age group 20-30 years including 182 students 
(48.5%). Also, 118 participants (31.5%) were 
freshmen and 319 participants (85.1%) were single. 
Table 1 shows other demographic information about 

26
alpha coefficient was estimated 0.76.  Moreover, we 
sought the consultation of ten experts for the 
modification of items and validation of the 
questionnaire.  It was then distributed to 30 students 
and Cronbach's alpha coefficient was calculated 
0.81.

Results

Table 2 lists the factors associated with adopting 
breast cancer prevention behaviors in the students 
revealed through the logistic regression test. As the 
results show, physical activity was one of the factors 
related to adopting preventive behaviors against 
breast cancer (P <0.001), so that the chances of 
adopting good-level preventive behaviors in students 
with physical activity including "Occasionally", 
"rarely" and "never" were respectively 0.410, 0.113, 
and 0.098 times chance for the students with daily 
physical activity. Academic age was another factor 
associated with adopting preventive behaviors 

the students.
Results showed that the mean and standard 

deviation of the overall score for adopting preventive 
behaviors against breast cancer was 1.82±8.92 out of 
16. The prevalence of breast cancer prevention 
behaviors was poor in 150 (40%) and good in 225 
(60%) of the students.

Table 1. Frequency distribution of the students according to demographic characteristics

%N

Under 20 years

years 20-30

Higher than 30 years

Single

Married

Divorced

Everyday

Most days

Sometimes

Rarely

Never

Freshmen

Sophomores

Juniors 

Seniors

unemployed 

employed

Under 1 million

1-2 million

2-3 million

Higher than 3 million

Qazvin

County

Village

Dormitory

Technical Engineering

Agriculture

Architecture

Science Research

Literature

Social sciences

48.3

48.5

3.2

85.1

14.4

0.5

8.5

23.5

33.6

28.3

6.1

31.5

31.2

22.9

14.4

86.4

13.6

9.3

36.8

28.3

25.3

33.1

27.7

1.6

37.6

16.3

5.9

10.9

14.9

22.4

29.6

181

182

12

319

54

2

32

88

126

106

23

118

117

86

54

324

51

35

138

106

95

124

104

6

141

61

22

41

56

84

111

Age

marital status

Physical activity

Academic years

Employment status

 Income level

Residence

Field of study

Characteristics

39Hajikarimbaba, et al. Arch Breast Cancer 2019; Vol. 7, No. 1: 37-43

Adaptive behaviors for BC



Discussion  

against breast cancer (P = 0.027), so that the chances 
of adopting good preventive behaviors in the fourth 
year students was 1.498 times higher than those in the 
first year. Employment was also another factor 
influencing the adoption of preventive behaviors for 
breast cancer (P = 0.017), so that the chances of 
adopting good preventive behaviors in the 
unemployed students was 1.725 times higher than the 
employed ones (Table 2). There was no significant 
relationship between breast cancer prevention 
behaviors and other variables.

The findings showed that the majority of the 
students had good breast cancer prevention 

The purpose of this study was to determine 
factors associated with the adoption of breast cancer 
prevention behaviors among students.

The results of this study showed that physical 
activity was one of the factors related to adopting 
preventive behaviors of breast cancer, so that the 
chances of adopting good-level preventive behaviors 

behaviors, which was in line with the results of Dafei 
27 28

et al.  and Montazeri et al.  But Aghaeian et al. 
reported that the scores gained by the majority of 
women studied in Karaj were moderate concerning 
the adoption of preventive behaviors against breast 

10cancer.  Contrary to the results of the present study, 
Andsoy stated that nurses scored low on preventive 

19behavior against breast cancer.  It should be also 
noted that the results of the present study contradicts 
those of Nourizadeh et al. in which adopting 
preventive behaviors for breast cancer was reported 

29
at a low level.  To explain, we can refer to 
differences in the sampling and the tools of 
measuring the behavior.

Table 2. Frequency distribution of the students according to demographic characteristics

Lower UpperExp(B)

95% C.I

Wald Sig.

Under 20 years

20-30 years

Higher than 30 years

Single

Married

Divorced

Freshmen

Sophomores

Juniors 

Seniors

Daily

Most of the time

occasionally

Rarely

Never

Qazvin

County

Village

Dormitory

Under 1 million

1-2 million

2-3 million

Higher than 3 million

Technical Engineering

Agriculture

Architecture

Science Research

Literature

Social sciences

.351

.463

.524

.000

.546

.366

.637

.510

.148

.040

.026

.592

.249

.694

.389

.377

.398

.324

.748

.550

.305

.543

.767

1.099

11.369

2.389

.

1.935

1.538

3.523

4.838

1.137

.322

.370

2.172

11.577

2.355

2.468

2.564

2.753

3.480

5.072

3.247

1.506

2.359

3.876

4.329

2.677

1.033

.085

.085

.000

2.781

.007

.617

.856

54.990

.620

2.936

16.688

11.700

.796

.143

.293

.622

.049

.002

.001

.008

5.632

.010

1.861

.410

.910

.109

1.740

3.262

.115

.102

.309

.959

.771

.999

.027

.933

.432

.035

.000

.431

.087

.000

.001

.850

.705

.589

.430

1.000

.964

.972

.927

.344

.921

.172

.522

.340

.742

.017

.071

.621

2.294

1.119

.000

1.028

.750

1.498

1.571

.410

.113

.098

1.134

1.698

1.279

.979

.983

1.046

1.062

1.947

1.336

.678

1.131

1.725

4.097

-.476

.830

.113

-22.994

.027

-.288

.404

.452

-.891

-2.177

-2.328

.125

.530

.246

-.021

-.017

.045

.060

.666

.290

-.389

.123

.545

1.410

.291

.817

.387

28420.722

.323

.366

.436

.574

.520

.533

.681

.332

.979

.312

.472

.489

.494

.605

.488

.453

.407

.375

.413

.781

Age

Marital Status

Academic Yyear

Physical activity

Residence

Income level

Field of study

Job constant

Variable Levels B S.E.

Adaptive behaviors for BC

40 Hajikarimbaba, et al. Arch Breast Cancer 2019; Vol. 7, No. 1: 37-43



were higher in students with regular physical 
activity. Saremi et al. noted in their results that 
movement activities, physical activity, sports/leisure 
activities, and total physical activity play a 
preventive role in the prevalence of breast cancer in 

30young women.  Colditz et al. found that the 
incidence of breast cancer was lower in women with 

31regular physical activity.  Friedenreich et al. 
reported that the incidence rate of breast cancer 

32decreases in women with physical activity.  Given 
the possible reasons for this relationship, these two 
variables can be referred to as ‘homogeneity’. 
Moreover, doing physical activity is a form of 
preventive behavior.

The results showed that the factor of academic 
years was related to the adoption of preventive 
behaviors against breast cancer, so that the chances 
of adopting good-level preventive behaviors in the 
fourth year students were higher than the first year 
students. In the study conducted by Matos et al. in 
Brazil, it was found that educated people with higher 
economic status had higher rates of breast cancer 

28
screening.  There was a significant relationship 
between breast self-examination and the level of 

38education in the studies conducted by Karimi , 
39 37 40

Ziaeefard , and Godazandeh.  Baba pour et al. , 
41 42Anvari et al.  and Rastad et al.  also showed that 

people with higher level of education were more 
aware of breast cancer screening behaviors. But the 

43results of the study by Raisi et al.  were inconsistent 
with the findings of the present study due probably to 
the fact that all participants in the study had 
university education and thus developed greater 
awareness.

Since this study was conducted only among a 
sample of students at Imam Khomeini International 
University in Qazvin, its results cannot be 
generalized to students in other parts of the country. 
Therefore, it is recommended that this study be 
conducted on a wider scale in Iran, especially among 
medical students, and compare its results with non-

The results showed that employment was another 
factor associated with adopting preventive behaviors 
against breast cancer, so that the chances of adopting 
good-level preventive behaviors were higher in the 
unemployed students than the employed ones. In 
their study conducted in Turkey, Demirkiran et al. 
stated that the occupation of individuals has a 
significant impact on the prevention of breast 

33 34cancer.  In the study of soltanahmadi , Salimi 
35 36 37

Pormehr , Farshabaf , and Godazandeh , breast 
self-examination was found to have a statistically 
significant relation with employment, so that having 
a job increased the rate of preventive behaviors 
against breast cancer. This discrepancy can be 
explained by differences in the tools of measurement 
and the age of the subjects. Beyond this, the 
occupation of individuals has a great impact on 
adopting preventive behavior.

medical students. Other limitations of this study 
were the relatively small sample size, lack of access 
to students on academic leave, lack of similar 
studies, and self-reported data collection.

As conclusion, the results indicate that lower 
prevalence of breast cancer prevention behaviors 
was higher in students with lower education and less 
physical activity, and those who were employed. 
Therefore, it is necessary to pay more attention to 
these students in the design of educational programs. 
Further studies are suggested to elucidate how the 
relevant factors influence the adoption of preventive 
behaviors in breast cancer.
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1to malignant phyllodes tumors (PTs).  As some 
tumors show similar characteristics of PTs and 
fibroadenoma, there is not a distinct boundary 
between FA and PT and it is still a considerable 
challenge to differentiate PTs from FAs due to 

2morphology integration.  
In 1883, Johannes Müller introduced cystosarcoma 

3phyllodes in mammary tissue with leaf shape growth.  
As the phyllodes tumors (PTs) can have different 

 Introduction
Breast fibro-epithelial lesions encompass a wide 

variety of tumors from benign fibroadenomas (FAs) 

ARTICLE  INFO 

Background: Breast fibroepithelial lesions encompass a wide variety of tumors from 
benign fibroadenomas to malignant phyllodes tumors (PTs). Local recurrence was reported 
in 20% of all subgroups and 20-25% risk of distant metastasis though superaggressive 
tumors are rare. Two young patients with nonresponsive, frequent recurrences of phyllodes 
tumors turned into the aggressive metastatic sarcoma are presented.

Case Presentation: Case 1: A 34-year-old married woman referred with the chief 
complaint of a mass and pain in her right breast. There was a 3cm well defined mass in 
right breast. An intermediate grade benign phyllodes tumor was confirmed in biopsy. 
Patient underwent surgical wide excision, radiotherapy. Three weeks later the mass 
recurred in her right breast with severe pain and nonproductive cough without 
hemoptysis. A single lung metastasis is conformed in the CT scan. Total mastectomy 
and thoracoscopic metastasectomy was performed and spindle cell sarcomas in both 
specimens is confirmed. Chemotherapy was done. Two weeks after chemotherapy she 
presented with multiple bilateral lung metastasises and thoracic wall involvement. No 
regression in metastasis was seen receiving the second line chemotherapeutic agents. 
Case 2: A 17-year-old young girl was referred to the breast clinic with a 2 cm firm 
mobile mass in left breast. The histopathology of the mass was benign phyllodes tumor. 
(1.5 cm margins) The tumor recurred 3 months later treated. During radiotherapy, the 
patient referred to the emergency department with the complaint of dyspnea and sever 
pleural effusion. The cytology reported malignant cells. CT-guided biopsy showed a 
high grade sarcoma. During chemotherapy, large ulcer in the site of the breast was 
appeared and mastectomy with Latissmus dorsi flap was performed and angiosarcoma 
was confirmed. Despite the second and third line chemotherapy the disease was 
progressed and multiple lung metastasis were confirmed in chest CT scan. 

Conclusion: It seems that some subtypes of breast sarcomas could have an extremely 
an aggressive behavior which threatens the life of the patients in a short period of time. 
Further studies is suggested to discriminate the aggressive subtypes at the first step. 
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On the recent physical examination, there was a 
mass in the lower outer quadrant of her right breast 5 
cm far from the border of the nipple-areola complex, 
measured about 3 cm. The well-defined mass was 
firm in palpation and had a lobulated margin. 
Ultrasonography showed a 30- mm benign mass 
with a regular border in the lower outer quadrant of 
the right breast, mostly suggesting fibroadenoma. A 
core needle biopsy was performed, and the 
pathologist reported it as an intermediate grade 
benign phyllodes tumor. Preoperative investigations, 
including Chest X-ray, were performed. All the lab 
tests and radiology findings were normal except for 

natural histories, World Health Organization (WHO) 
suggested the classification of PTs into three forms, 
including benign, premalignant (borderline), and 

4
malignant lesions.  Furthermore, there is no 
correlation between tumor categories with its clinical 
manifestation. It is also hard to distinguish between 
subgroups with radiological and histopathological 

5findings.
PTs are rare biphasic fibro-epithelial tumors that 

account for 0.3 to 1% of all primary breast 
6neoplasms.  The PTs invasion is unpredictable. Local 

recurrence was reported in 20% of all subgroups of 
breast PTs. Although distant metastasis commonly 
occurs in the malignant and borderline subgroups 
(20-25%), it can be rarely found in benign breast PTs. 
The common sites of distant metastasis are lung and 
bone as a consequence of hematogenous spreading of 

7, 8the tumor cells.  The breast PTs  challenge women 
9

mostly in the age range of 35 to 55.

Case No1: 
Case Presentation

A 34-year-old married woman was referred to the 
surgical oncology outpatient clinic of Rasoul-e-
Akram hospital with the chief complaint of a mass in 
her right breast. The patient had two children, and 
had her first childbirth at the age of 20.  She had a 
family history of gastric cancer in her father and her 
paternal aunt. The patient had a personal history of 
multiple sclerosis (MS) and minor depression and 
used Gabapentine, Assentra, Doxepin, and Azaram 
to control the neurologic and psychologic symptoms.  
Also, she had a history of breast pain and breast cysts 
in both breasts approved by ultrasonography and an 
examination by her family physician.

Regarding the low efficacy of adjuvant treatment, 
the primary line of treatment is the aggressive 
removal of the tumor and its adjacent healthy tissue 
during surgical intervention. Although chemoth-
erapy and radiotherapy are not approved as main 
adjuvant treatments,  radiotherapy is shown to have 

8limited benefits in selected patients.
In this article, we present two uncommon cases of 

young females with frequent early recurrences of 
phyllodes tumor along with the phyllodes tumors 
turned into the aggressive metastatic sarcoma.

the breast mass. 

Case No 2:

According to the histopathology report, she 
underwent surgical excision of the mass with a one- 
cm margin from each side of the tumor. The 
histopathological evaluation of the surgical specimen 
revealed a high-grade malignant phyllodes tumor with 
a focally positive margin. The records of the patient 
were presented in the Multidisciplinary Tumor Board 
(MDT). Since the patients strongly preferred not to do 
a mastectomy, the recommendation of the panel of 
experts was radiation therapy and close follow-ups. 
The patient received 50 Gy to the whole breast, 
followed by a boost dose of 16 Gy to lumpectomy bed 
totally in 33 fractions. There was no significant 
complication for the irradiation rather than redness and 
skin burning.

Three weeks after the last session of radiotherapy, 
the patient referred back to the clinic because of 
palpation of mass in her right breast near the location 
of the primary excised tumor. The mass was palpable 
on the physical examination. Also, she suffered from 
severe pain with radiation to the axilla and 
nonproductive cough without hemoptysis. Magnetic 
Resonance Imaging (MRI) of the breasts was 
performed and the recurrence of the tumor was 
suggested. Also, in the Computed Tomography (CT) 
scan of the chest, a single metastasis of the lung was 
confirmed. According to the second discussion in 
MDT, the brain MRI was performed though it did not 
show any abnormality compared to the previous 
multiple brain MRIs for the follow-up of multiple 
sclerosis. The patient underwent a total mastectomy 
and thoracoscopic metastasectomy by means of lung-
wedge resection. Histopathological evaluation of the 
surgical specimen revealed spindle cell sarcomas in 
both specimens. The patient referred to the medical 
oncology department for chemotherapy. She received 
Ifosfamide and Adriamycin for four courses as the first 
line of chemotherapy agents. Two weeks after the 
concluding session of chemotherapy, the patient 
returned to the emergency department of the hospital 
with complaints of chest pain and dyspnea.  Computed 
tomography (CT) scan showed multiple bilateral lung 
metastases and thoracic wall involvement. By the 
progression of the disease, the chemotherapy regimen 
was changed to Gemcitabine and Docetaxel based on 
the opinion of MDT. Unfortunately, there was no 
regression in metastasis by receiving three sessions of 
the second line chemotherapeutic agents. Finally, the 
patient referred to the supportive care department and 
received supportive care. The patient died 12 months 
after the diagnosis of her disease.

A 17-year-old young girl was referred to the 
breast clinic of Rasoul-e-Akram hospital with the 
chief complaint of a mass palpation in her left breast. 
In the past medical history of the patient, there was 
neither any risk factor for the breast cancer nor any 

Phyllodes tumor progression to agressive sarcoma
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Surprisingly, the histopathology of the mass was 
reported as benign phyllodes tumor. Since in the first 
operation, we performed tumor enucleation, there 
was not a safe margin excised along with the mass, 
and the pathologist reported the margins as involved. 
The second surgery for the resection of the margins 
was performed, and 1-1.5 cm of breast tissue around 
the lumpectomy cavity was excised. The pathology 
report confirmed the breast tissue with no remnant of 
the tumor. The patient was considered for a short 
time follow-up. 

other underlying disease. The mass was well defined, 
2 cm in diameter, firm and mobile. In the 
ultrasonography of the breasts, there was a benign-
appearing well-defined 25-mm mass in the lower 
outer quadrant of her left breast compatible with 
fibroadenoma. Although in our opinion taking a core 
needle biopsy was the first step, the mass was 
excised based on the request of the patient and her 
mother. 

In her first follow-up visit after three months, the 
tumor recurred according to the physical examination 
and ultrasonography. We presented the history of the 
patient in breast cancer MDT of the hospital and they 
recommended Nipple-sparing mastectomy and 
immediate direct to implant breast reconstruction. The 
patient did not accept the aggressive surgery and asked 
for the second option, which was a quadrantectomy and 
irradiation.  In the third surgery, we performed a 
quadrantectomy and an oncoplastic repair of the breast. 
Soon after the surgery, the patient referred to the 
radiation oncology department to receive radiation. 
Radiation therapy started one month after the surgery, 

thand after the 15  session of the radiotherapy, the patient 
referred to the emergency department with the 
complaint of dyspnea and cough. In the physical 
examination, the pulmonary sounds decreased in the 
lower part of her left lung. In Chest X-ray, there was a 
considerable amount of pleural effusion and a 
consolidated mass on the left side.

Figure 2. Recurrence of tumor during radiotherapy

Figure 1. Pleural effusion and mass lesion in left hemithorax

A thoracostomy tube was placed in the left 
hemithorax, and 1500 cc serous fluid was evacuated 
gradually. A sample of the pleural effusion liquid was 
sent to the pathology department for the cytologic 
evaluation. The cytology report confirmed the 
presence of malignant cells, the type of which was 
hard to differentiate. Metastatic work-up was 
performed at the same admission. Soon after, chemotherapy was started for the 

Computed tomography (CT) scan of the thorax 
and abdomen revealed the same mass in the left 
pleural cavity, and the whole-body Tc-99 scan study 
showed focal hyperactivity in the T10 vertebrae. A 
CT-guided biopsy of the sub-pleural lesion was 
carried out, and a high–grade sarcoma was confirmed 
in the specimen.(Figure 1)

Phyllodes tumor progression to agressive sarcoma
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patient with the regimen of ifosfamide and 
Adryamicime.  Following  two  sessions  of 
chemotherapy, the patient returned with the complaint 
of a large mass in her left breast. In clinical examination, 
there was a 7*4*6 cm large mass, which was impending 
to become a large ulcer in her breast.(Figure 2) There 
was significant lymphadenopathy in her left axillary 
region. The patient underwent radical mastectomy with 
the resection of all skin and pectoralis muscles. The 
lymph nodes in the first level of the axilla were excised 
as well. Latissimus dorsi muscle flap was used for the 
coverage of the surgery defect. (Figure 3)
The pathology reported the tumor as a high-grade 
angiosarcoma with large reactive lymph nodes. The 
patient referred to the medical oncology department to 
continue chemotherapy. 

phyllodes tumors with a mean age of 39.6±7.6 years. 
Of them, 22, 9, 6 patients had benign, borderline and 
malignant PTs, respectively. The median duration of 
local recurrence was 20 months. In this series, only 
one patient with malignant PT was reported with 

13 
lung metastasis.

Distant metastasis in breast sarcoma is an 
outstanding finding which predicts the overall 

7
survival.  The time lapse between the surgery to 
distant metastasis in breast PTs is reported from 2 to 
57 months (average 21 months). Although an early 
metastasis is not common in breast PTs, our patient 
showed the signs and symptoms of lung metastasis in 
a month after the first surgery. The common sites of 
metastasis are lung (75.7%), bone (18.9%), brain 
(10.8%), and liver (5.4%). The mean survival of 
breast PTs patients with distant metastasis was 
reported as long as 7 months in a study by Mitus and 
colleagues. The longest survival is seen in patients 
with bone metastasis, and the shortest survival can be 

7
seen after brain metastasis.  Despite the short 
survival, our patient did not have any metastatic 
lesion in her brain. 

Regardless of the tumor subgroup, the first-line 
treatment of PTs is a surgery including lumpectomy, 
wide local excision, and total mastectomy. Recent 
reports confirmed the safety of a more conservative 

Figure 3. Mastectomy and coverage of the defect by 
Latissmus dorsi flap

Discussion

A systematic review by Lu et al. in 2019 
illustrates that the age and the size of the phyllodes 
tumor are not related to the rate of local recurrence 
though the breast-conserving surgery and margin 
involvement are significantly associated with a 
higher rate of local recurrence. The local recurrence 
rates from 8 percent in benign phyllodes tumor, 13 
percent in borderline tumors, and 18 percent in the 
malignant sarcomas. Most tumors relapses occur 
within two years after the surgery, and it is not 
common for a tumor to recur in a limited period of 
time (less than one month) as observed in our 

12
patients.  Tan et al. evaluated 37 patients with breast 

Breast sarcoma is typically a rare phenomenon 
that may present similar symptoms to other primary 
breast malignancies. Primary breast sarcoma is 
divided into three subgroups of primary breast 
sarcoma, aroused sarcoma from the post-irradiated 
breast (secondary to the irradiation), and malignant 
phyllodes tumors (cystosarcoma phyllodes). 
Malignant phyllodes tumor is a biphasic malignant 
stromal neoplasm consisting of epithelial and 
spindle cell elements, which demonstrates a wide 

10, 11
variety of morphologies.  Phyllodes tumor of the 
breast is reported in the younger age compared to the 

9  
typical breast carcinoma in the case of our patients. 

The oncologist started Gemcitabine and 
Docetaxel as the second line of chemotherapy. The 
response to these agents was satisfactory and all the 
pleural and pulmonary lesions disappeared after the 
third session. 

Two months after the completion of the 
chemotherapy, the patient referred with the 
complaint of a mass in the left axilla. A biopsy was 
obtained from the new mass, which was reported as 
spindle sarcoma with prominent vascular 
differentiation. A few weeks later, multiple round 
masses on the thoracic wall and latissimus dorsi flap 
appeared. (Figure 4) Also, there were multiple lung 
metastases in the CT scan of the thorax. The patient 
was referred to the palliative care department of the 
hospital and died four months afterwards. 

Figure 4. Local recurrence of the tumore in 
less than 4 weeks
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Especially in cancer care, decoding nonverbal 
cues is essential for the physicians, as psychological 
and spiritual distresses put a huge strain on the patient 
and his/her family. Nonverbal expressions are not 
only a window into the emotional state but contain 
clues for physical symptoms such as pain. They 
inform the physician about the patient's personality, 
family dynamics, and unique characteristics which 
are essential to provide the best care personalized to 

2the patient's needs.

Language is considered as the main tool of 
communication, but in fact, the majority of 
communications is nonverbal. During a patient-
physician visit, health related information is being 
transferred not only by spoken words, but also by the 
tone of voice, facial expression, pauses, sighs as well 

1as other behaviors and body gesture.
If we consider words as the verbal part of 

communication, whatever remains would be 
nonverbal. We, physicians, are trained to look for 
nonverbal and behavioral clues to achieve an 
effective communication (e.g. blushed face, lowered 
eyebrows or tightened fists).

Health communication is a two-way street. As 
care providers we should not only be able to 
effectively recognize our patients' emotions and 
attitudes, but to be mindful of our own facial 
expressions and body language especially during 
critical conversations especially when it comes to 
bad news. For the sake of the patients and their 
families, physicians must be aware of their own 

3nonverbal behavior and what it may unfold.  
Obviously, negative body posture, the lack of eye-to- The situation would be even more complicated by 

the newly suggested method of patient visit, known 
as telemedicine or eVisit. What would happen to 
nonverbal parts of communication when you receive 
a voice or text message from your patient? Have you 
ever thought about receiving emotions through 
Emojis? 

It has been famously said that “eyes are the 
window to the soul” and a physician can uncover 
many symptoms and emotions simply by looking at 
the patient’s eyes. Even this window is distorted 
these days by goggles or shields. I find myself often 
looking at a reflection of my own mask-covered face 
rather than my patient’s eyes.

These days, a simple smoothing of the throat 
causes distraction and a clearing reminds us of 
“Covid-19”. This constant fear, by nature, changes 
our feelings and behaviors. 

My first high-tech visit was with a 68-year-old 
lady with advanced metastatic breast cancer. I met 

Digital Communication

Wearing personal protective equipment not only 
covers facial expression, but also affects non-verbal 
behavior. To avoid any accidental exposure from 
surroundings and surfaces,  many patients 
consciously control their slightest body movements.

I had not noticed the vital role of nonverbal 
c o m m u n i c a t i o n  a n d  b e h a v i o r a l  c u e s  i n 
communication with patients until the Covid-19 era, 
when covering the face with a mask became essential 
and part of a new normal. “Listening” to all those 
nonverbal signs had been always an important part of 
my interaction with patients in the palliative care 
clinic. Now, in this Covid-19 era, I have to 
understand my patients behind those paper masks. I 
am unable to detect the tremor of my patient’s chin 
before bursting into tears or to see the grinding of the 
teeth to fully evaluate the severity of the pain. 

eye contact, and screen gaze have a negative impact 
4

on the patient-physician communication.
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Palliative care in COVID-19 outbreak
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her son at my clinic in the hospital. He asked me to 
prescribe some medicine for his mother's sleep. As I 
enquired about her other symptoms, he instantly 
made a video call with her mother. She was lying on a 
mattress on the floor while her bare chest was visible. 
Before I could say a word, her daughter who was 
holding the phone, pleaded for a pill for her mother's 
mood and also some medication to improve her 
appetite. Even through the phone, a nasty malignant 
wound on the site of the mastectomy incision was 
obvious. My insistence for talking to her was 
rewarded and the first word she uttered was PAIN.

Lots of questions before setting up an e-Clinic 
should be answered. Feasibility and accessibility of 
appropriate infrastructure and broadband connectivity 
just put us on the doorstep. Security, privacy, and 
healthcare quality all need a professional support 
team. Health care providers and even patients and 
their caregivers should receive suitable training to be 
able to replace a face-to-face visit with an online 
communication. Finally, the financial mechanism 
between patients and the health care system should be 

4,5
redefined accordingly.

Patient-physician communication is one of the 
most important and complex processes in palliative 
and cancer care and now has become further 
complicated by technology during tele-health visits. 
Presence of infrastructural, cultural barriers, and 
lack of propensity to adapt to technology both by 
patients and physicians are all crucial factors that 
will influence an effective communication.  
Assessing patients’ feedback on digital and 
nondigital communication should be seen as a 
practical approach to improving patient-physician 
interaction. Adding digital communication training 
to the medical education curriculum would also be 
one of the universities' responsibilities. It is 
inevitable to note that the medicine in future will be 
different from what we have been trained for.

Are we ready for stepping into the new era of 
digital communication?
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Considering the high infection rate of COVID-19 
and the shortages encountered by health care systems 
around the globe, as the pandemic was established, 
national and international guidelines have quickly 
emerged to deal with the problem. The American 
Society of Breast Surgeons developed and ASCO 
followed protocols that categorized breast cancer 
patients into three priority levels of the urgency of 

5care.  Three levels of treatment triage have been 
specified based on how much especial therapy would 
be  imminen t  fo r  cancer  pa t i en t s .  These 
recommendations range from priority A for patients 
whose condition meets the need for immediate 
surgery to priority C for patients who can wait for the 
standard treatment until the end of the pandemic. 
Besides, priority B is considered to be between those 
two extremes and permits prescription of alternative 
less aggressive therapies for some months. For 
example, a 55-year-old woman with a newly 
diagnosed hormone receptor-positive early breast 

After the official announcement of the first 
patient with a new SARS-COVID-2 disease to the 

1
world in December 2019 , every society around the 
globe has experienced the spread of the fatal 

2disease.  As the coronavirus pandemic has been 
continuing relentlessly, starting from China cancer 
centers, health systems have been facing complex 
situations and unprecedented challenges in 
protecting their caregivers as well as their vulnerable 

3
patients.  At the same time, Iranian oncologists have 
faced serious problems in making decisions for the 
treatment of breast cancer patients as the most 
prevalent cancer among women and the first killer 

4among cancer patients.

However, like any decision made in a challenging 
situation, prioritization of the patients will still give 
rise to some controversies and consequences. On 
one hand, in the first round of the pervasive epidemic 
of coronavirus disease, health care professionals 
have suffered from a lack of specific equipments to 
deal with this highly contagious virus, and the health 
systems have been overwhelmed by shortages of 
health care facilities and staff.

Even though health system resources have 
limitations, there is an essential need to consider the 
logistic demands in order to provide the best practice 
and care for our cancer patients in the Corona era. 
Three months is a short period on the scale of 
accomplishing tremendous improvements. 
However, there are numerous practical and 

On the other hand, cancer patients suffered from 
suspension, early cessation, or even uncommenced 
standard treatment. As time is passing by and the 
authorities are adopting the three different 
distancing strategies including contact tracing 
measures, isolation of infected individuals, and the 
physical distancing of population, would it be really 
justified to postpone anti-cancer therapies from the 
cancer patients anymore?

The question that comes to the mind is the feeling 
of a patient for whom standard treatment is 
postponed to an indefinite time in the future. 
Although no one knows how long the outbreak will 
continue, and there is no sign of the disappearance of 
the virus in the short-run, at the moment, there are 
reports that the rate of new COVID infection is 
slowing down in many parts of the world. Is it the 
right time to revisit the prioritization of breast cancer 
and put patients back on the board? They seem to 
have the right to receive the verified excellence of 
treatment now.

cancer will receive pills as neoadjuvant hormonal 
therapy instead of chemotherapy or surgery until the 
pandemic would be over. Our colleagues in Iran 
followed international guidelines and developed 

6similar national guidelines.
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COVID-19 and BC patients treatments

affordable steps that can be taken to protect staff and 
patients in implementing procedures, such as using 
COVID-clear rooms for COVID-free patients or 
minimizing COVID-exposed staff entry to operating 
rooms.  

A retrospective study of patients with cancer in 
China suggested that recurrent hospital visits and 
admissions are potential risk factors for COVID-19 

3infection.  There are also reports of high infectivity 
rates among health care workers who might have few 

8or even no symptoms.  Although unnecessary visits 
should be discouraged in the COVID outbreak, cancer 
patients' problems who lose their communication 
with the health-care-system might be more serious. 
For instance, there are reports of an alarming decline 

9in the diagnosis of cancer in the viral pandemic.  
Patients avoid meeting their family doctors due to the 
fear of exposure to the virus. Even switching to 
telehealth creates more trouble as patients are 
deprived of  physical examination that may be 

9
associated with the early diagnosis of cancer .  

However, Telemedicine creates  a great 
opportunity in the transition of in-patients follow up 
visits of known cases without compromising the care 
for these patients. It also provides resources for 
following preventive and therapeutic measures as 
well as the psychosocial well-being of the patients. 
Telemedicine free appointments via WhatsApp are 
currently available in Iran, providing opportunities 
for patients to discuss their questions with 
professionals in the field, although it is yet not 
possible to take drug prescriptions or laboratory 
orders in this way. 

Considering social distancing as an individual's 
daily life responsibility in the COVID era, and also 
stringent adherence of the cancer patients to wearing 
masks and high-standard hygiene, health authorities 
could look at this lock-down period as a window of 
opportunity to improve their services. As a result, 
cancer patients will gain even better outcomes than 
before. Services are easy to perform, such as 
tracking cases through nasopharynx RT-PCR testing 
and checking the blood for protective antibody 
levels, especially among health care workers.

Another problem oncologists are facing in the 
COVID outbreak is triage for palliative treatments. 
For instance, based on the Radiation Advances triage 
system, palliative radiation therapy is applicable to 
an advanced case of a tumor with cord-compression 
as Tier 1, but it would differ for another patient who 
is in the same situation with an imminent but 

7incomplete compression considered as Tier 2 .  What 
would be the short and long term physical and 
psychosocial outcomes of such a prioritization 
schedule?

Practical recommendations, as previously 
announced by National Comprehensive Cancer 
Network (NCCN), should be strictly executed in 

10academic and private clinics and hospitals.  Some of 
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Furthermore, there is a need to establish a 
centralized website to hold regular virtual meetings 
with hospital staff to share and check their attitudes 
toward the latest guidelines of protective behavior 
and make sure about the management of their daily 
and long-term stresses. Lastly, considering over-
crowded cancer day clinics in Iran, it would be 
helpful to improve the appointment system to 
prevent the crowdedness of patients and their 
companions in closed spaces in clinics or hospitals.
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In sum, it seems that academic institutions and 
private hospitals are in a crucial position to meet the 
new challenges brought by the COVID-19 outbreak 
as an opportunity to reach a new balance between 
offering effective, compassionate care for cancer 
patients and maintaining the safety of their health 
professional teams. Also, at every single center, "a 
task force group" can be formed to list and classify 
all diagnostic, therapeutic, and rehabilitation 
measures taking into account the possibility of the 
second outbreak of the COVID-19. If it is delayed, 
patients will be deprived of receiving adequate 
medical care during Corona's second epidemic.
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the diseases based on the visible shape of the 
pathology and the changes it causes in organs. 
Mammography, ultrasonography, and MRI provided 

2 3
high sensitivity  and flexibility to guide biopsies , 
and high specificity for breast tumor imaging, 

4
respectively.  The drawback of functional imaging 
with lower spatial resolution hindered the 
scintigraphy images for years. Four decades  later 
professor Abbas Alavi and the team he led used FDG 

5as a new functional brain imaging tracer ;  FDG was 
developed to a potent tumor agent and brought a 
remarkable advance in the field of oncologic 
imaging. PET scanners provide superior spatial 
resolution due to their crystal structure and 

6coincidence acquisition method.  Attenuation is 
lower due to higher photon energy positrons emit. 
Furthermore, the method benefitted from attenuation 
corrections using real patient attenuation map 
provided by gamma emission and transmission data 
by CT. PET imaging has achieved such a position 
that many clinicians consider it as a final or even 

Introduction
Functional imaging has comprised a considerable 

1part of medical imaging procedures for 50 years.  
Many essential physiological facts have been 
established through functional imaging, and its use 
has extended into clinical practice. Perfusion 
imaging, renal function studies, bone scintigraphy 
and many other functional images have become very 
common. Breast specific imaging was developed 
with a focus on MIBI as a surrogate of thallium 201, 
an important tumor agent. In the advent of state-of-
the-art CT scanners, the fine details of anatomy 
illustrated by cross sectional images, reversed the 
trend among clinicians to use CT images to focus on 
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perfect imaging modality, a view we are to oppose 
for different reasons in the current paper with 
particular attention to the field of breast cancer. 

The use of whole body FDG PET for breast 
cancer screening is discouraging. Many biological 
cancer-related characteristics may influence the 
degree of uptake in a sizable breast malignant lesion. 
Well-differentiated cancers as well as certain 
histopathological subtypes, including those with 
indolent behavior, infiltrative pattern of growth and 
low cellular density such as infiltrative lobular 
carcinoma and tubular carcinoma do not take up 
FDG to the same extent as many FDG avid tumors 

7do.  Other factors such as receptor status and specific 
mutation have a controversial correlation with 
degree of FDG uptake for a given histopathology 

8
subtype.  It is worth noting that a screening tool 
should have the capability of detection of very small 
size and non-palpable malignant lesions in the early 
stage of development. This may be the most 
important drawback for current PET scanners with 
sensitivity of less than 60% for malignant lesions <1 
cm to be considered as the imaging modality of 
choice for breast cancer screening. The overall 
sensitivity for primary lesion ranges from 48 to 96; 
with lower performances reported from studies 

9
including smaller lesions.  However, metabolic 
criteria derived from FDG PET scan may have a 
complementary role in improving risk stratification 
of incidentally-detected breast lesions in PET/CT 
scan in non-breast cancer patients.10 To sum up, the 
use of whole body PET for screening is questioned. 

Screening

Methods

Even so, particular cases may benefit from 
screening by breast dedicated PET scans, with higher 
spatial resolution for limited breasts’ field in contrast 

The narrative data for this study was accumulated 
through open discussions among the authors. There 
are 4 PET scanners installed in Tehran, the capital 
city of Iran, and the authors of the paper are nuclear 
physicians in the most advanced  (i.e. FA) and the 
most up to date ( i.e. SF and MA) centers there. The 
essential topics were selected first and then the 
authors provided their scholarly opinions on the 
topics. Through directed literature search, the 
discussed material was approved with scientific 
citations or changed accordingly. 

The application of PET can be categorized into 
different strata summarized as screening, initial 
staging, follow up for recurrence, re-staging, and 
response to treatment and prognosis. With a focus on 
a developing country, the following overall views 
could be considered for aforementioned applications 
in the field of breast cancer: 

Results and discussion Initial Staging

14, 15FDG accumulates in invasive ductal cancers , 
breast dedicated PET scanners developed to do breast 

16, 17
screening.  However, there is no global consensus 
to support the benefit of dedicated breast FDG PET. 
The accuracy of the dedicated breast PET images are 

18high, i.e., 0.95, ranging from 0.82 to 1.0 , and 
considerably  superior  to  the  accuracy of 
mammography . The reason why dedicated PET scans 
did not take place as a screening tool is that the cost to 
a breast dedicated PET scan is 10 times of a 
mammography alongside the fact that instrumentation 

19is expensive and not widely available.   

to whole body PET imaging,  including young high 
risk genetically predisposed patients or contralateral 
breasts predisposed to higher-grade tumors with 

11-13
more aggressive clinical courses.

Due to whole body nature, FDG PET scan is 
20, 21useful for detection of metastasis , and in certain 

22scenarios for detection of LN invasions.  The role 
for whole body FDG PET/CT in T staging is limited. 
In breast cancer, FDG illustrates axillary LN 
invasions in about two thirds of the cases involved, 

23which is not an accountable figure  considering the 
detection rate of more than 95% achieved by sentinel 
LN biopsy. Although PET/CT is not a suitable 
substitute for routine axillary N staging, in patients 
who are at high risk for axillary metastasis, PET-
detected positive nodes may be proceeded for US-
guided biopsy, and hence, obviate the need for 
sentinel node biopsy in patients with biopsy-proven 

24nodal involvement.  Furthermore, currently, distant 
metastasis at the time of primary tumor diagnosis is 
very rare as a result of powerful screening and 

25
diagnostic methods.  Lastly, the need for systemic 
therapy in low T tumors does not obviate definitive 
surgery. Consequently, the evaluation of distant 
metastasis could be postponed until after definitive 
surgery. Potential use of PET for certain locally 
advanced breast cancers is advocated for the 
assessment of prognosis and to monitor future 

26, 27therapy.  It should also be considered that breast 
28

cancer is the most frequent cancer in females;  initial 
staging of many common cancers by PET scan is 
hindered due to financial considerations. Some 
patients may benefit from initial staging by FDG 
PET scan, but the overall health system and 
community may not afford the cost, considering the 
fact that the procedure is not definitely cost 

19
effective.  In the era of individualized practice 
however, physicians may consider a particular 
patient eligible for FDG PET scan e.g. an old patient 
with comorbidities with a small tumor in which 
detection of an axillary or internal mammary LN or a 
distant metastasis may change the approach, or a 
young patient with large breast tumors, where the 
detection of a distant metastasis may change the plan 
for neoadjuvanttherapy.

Application of PET in breast cancer
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FDG accumulates in recurrence sites and 
metastasis very sensitively; but the inflammation at 
surgery site is highly metabolic for weeks and 
granulation tissues for months. Specificity of the 
findings could be optimized with clinical reasoning 
concerning the possibility of malignancy as the 

29reason for the findings.  There are two definite 
scenarios where FDG PET provides future insight for 
the clinician: First, the recurrence is biochemically 
suspected but conventional images do not document 
its site. The oncologist/surgeons actively search for 
recurrence sites and then closely follow up the 
patient if the images are not indicative of the site of 

30recurrence.  Particularly, when metastasis is difficult 
to follow up with conventional anatomical imaging 

31
like intramedullary bone metastasis  it could be 

32optimally assessed by FDG PET scan.  Furthermore, 
in certain situations, the conventional images 
including lung and abdominopelvic CT scans and 
bone scans point to a suspicious recurrence site. The 
extent of the finding is not so that the biopsy could be 
indicated or metastasis/recurrence confirmed. FDG 
uptake may support the clinician's decision to follow 
up or act on the findings. One of the major privileges 
of the FDG PET in this setting could be 
discrimination of post-radiation and post-surgery 

33changes including fibrosis from recurrent tumors.  
Although granulation tissue, as mentioned above, 
and inflammation and fibrosis in early stages may 

34, 35
occur with high FDG uptake , the absence of high 
metabolic activity remarkably reduces the possibility 

33of malignancy.  The PET is reimbursed for breast 
cancer recurrence follow up in many health systems. 

In a scenario where the patient may benefit from a 
second surgery  which  could  be  e i ther  a 
metastasectomy at liver or lung, or local recurrence 
completion surgery, precise assessment of distant 
metastases would be a must. Obviation of surgery of 
a site in presence of another metastasis elsewhere is 
de facto. Obviously, repeated surgeries are more 
costly both for the patient and the health system, and 
detection of another recurrence site, which is 
considered as the strength of whole body sensitive 

33, 36
FDG PET scan , dramatically changes the decision 
to opt for surgery. In the era when there is a growing 
desire  to eradicate disease more powerfully by 
surgeries in patients with metastasis and with the 
advent of effective chemotherapy agents, FDG PET 
may provide a rather complete map of the 

37recurrence/metastasis sites  to plan for the most 
reasonable action. It is noteworthy to mention when 
a malignant disease becomes systemic, certain 
malignant cells may disseminate and develop to very 
small nests bellow the spatial resolution of PET or 
visible but ignorable. Consequently, although the 
sensitivity of FDG PET is considered high, the extent 

Follow up for Recurrence

Re-staging
In a developing country like Iran where there are 

only 8 PET scanners installed and less than 10 are 
planned for forthcoming years, considering the 
import limitations, the request for PET scans 
plausibly should be limited. In this country, about 
100 PET scans could be performed a day and there 

44are more than 18000 new cancer cases a year.  
Regarding the fact that screening, initial staging, and 
follow up of breast cancers patients could be done 
delicately with other imaging methods, FDG 
PET/CT scan could be preserved for patients with 
suspected but not confirmed recurrent disease and 
particular cases before proceeding to surgery with 
high risk of metastases which precludes a difficult or 
life threatening surgery in a high risk patient with 
various comorbidities.
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of the systemic diseases is higher than what is 
visualized. 

Response to treatment and prognosis
In certain malignancies including lymphoma, 

FDG uptake provides particular insight into the 
effectiveness of therapy. This finding could change 

38the chemotherapy line or intensify the treatment.  At 
the end of treatment, a PET scan without abnormal 
FDG uptake site confirms the completeness of the 
treatment and obviates further investigations for 

39
months.  Nevertheless, the absence of FDG uptake 
does not exclude the possibility of recurrence and the 
necessity to follow up. This application is not 
highlighted for breast cancer. The local surgical 
tumor eradication is directly observed by the surgeon 
and pathologist, and the effect of systemic therapies 

26, 40could be assessed by anatomical images.  For 
example, the number and size of lesions in lung and 
liver metastases could be optimally followed by lung 
and 3 phase liver CT scans. There are particular 
scenarios in which FDG PET plays a remarkable 

41role.  After curative surgeries or ablations of bone 
and liver metastases by surgery, external beam 
radiat ion,  radiofrequency,  or  microwave, 
discrimination of post therapy changes from remnant, 
or recurrent tumor is difficult using conventional 

42images.  The effectiveness of surgery with or without 
RF on a set of liver metastases could be optimally 

43documented by FDG PET scan.  The assessment of 
prognosis is another less useful application of FDG 
PET according to which high grade or more invasive 
tumors present with higher FDG uptake requiring 

37
more intensive treatments , an application which is 
neither robust nor cost effective in breast cancer 
setting. 
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an inflammation over the breast; the diagnosis is thus 
frequently problematic or delayed because even the 
ultrasound (US) and mammogram may not show 
typical signs of malignancy, including a mass. 
Indeed, an important reason for delay in IBC 
diagnosis is that it can easily be misdiagnosed as a 
breast infection. The course of IBC is usually 
aggressive, and it may progress very rapidly over 
several weeks or months, leading to the diagnosis of 
a stage 3 or 4 cancer in the interval between two 

1 
screening mammographies. A clear association has 
not been proved between BRCA mutations and IBC, 
but it has been seen that patients with this type of 
cancer are younger than their non-IBC counterparts 

3
among BRCA positive patients. 

The standard treatment of IBC includes 
neoadjuvant chemotherapy, modified radical 
mastectomy (MRM), and post-surgical radiation. 
Other treatments include endocrine therapy and 

Introduction
Inflammatory breast cancer (IBC) is a very poor-

prognosis type of breast cancer and the 5-year 
survival is around 40-50%. The incidence is low, 
comprising between 1 to 5% of all breast cancers in 

1
women.  By definition, it is an invasive ductal 
carcinoma that invades and grows in skin lymphatic 
channels. IBC is considered T4d in TNM ACR 
classification of breast cancer regardless of tumor 
size.  Therefore, the lowest stage of an IBC would be 
stage 3, even without lymph node metastases at the 

2time of diagnosis.  Its presentation does not follow 
the classical breast mass, and it commonly appears as 
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targeted therapy, which are individualized based on 
1

tumor characteristics.  Mastectomy is done as 
standard MRM, because preserving the skin or nipple 
is not considered reasonable due to the involvement of 

4the dermal lymphatics.  Therefore, an important 
difference in the treatment of localized IBC or not-
IBC tumors is that neoadjuvant chemotherapy and 
post-mastectomy radiotherapy are performed 
regardless of tumor size and axillary involvement, and 
that sentinel lymph node dissection and breast 
conserving surgeries should not be performed for 
IBC.

Case presentation
A 29-year-old woman attended the breast clinic 

with a red swollen left breast. She explained that the 
changes had occurred in the breast since 3 days 
before, with no pain. She had undergone biannual 

We present a case of IBC in a very young woman. 
She was tested for BRCA genes, and the result was 
positive. Due to the young age of the patient and her 
request, other types of surgery including nipple-
sparing mastectomy (NSM) or skin-sparing 
mastectomy (SSM) and the possibility of IBR, as 
well as the indication for prophylactic contralateral 
mastectomy were discussed on the tumor board. 
These debates and a concise literature review are 
presented in this article. The patient has offered her 
consent for the publication of her case as a 
manuscript or any scientific presentation provided 
that her name is not mentioned. 

The accepted approach to reconstruction after 
mastectomy for locally advanced breast cancers and 

5 IBC is a delayed one,  because of the poor prognosis 
and concerns about possibility of delays in the main 
treatments, inadequate margin resection while 
preserving the skin, and probability of higher 
recurrence with immediate breast reconstruction 

5, 6(IBR).  However, surgeries other than MRM and 
even IBR have been studied for cases of IBC. 

breast exam and US in the past two years, and the 
results showed fibrocystic changes with multiple 
small simple cysts in large, slightly asymmetric 
breasts. Her family history was positive; as her 
mother had been diagnosed with a premenopausal, 
unilateral invasive breast cancer at the age of 48. 

In the present breast exam, the left side was 
markedly enlarged. The nipple was flat, and the skin 
over the nipple areola complex (NAC) was very 
thick and dry. The entire breast was erythematous 
and edematous without significant tenderness. No 
distinct mass was detected. Round mobile enlarged 
lymph nodes were palpated in the left axillary fossa. 

Considering a faint possibility of mastitis, broad 
spectrum antibiotics were begun, but a breast US was 
performed instantly. The US revealed multiple sites 
of tissue distortions with severe posterior shadowing 
in the left breast, multiple foci of microcalcifications, 
skin thickening and multiple suspicious left axillary 
lymph nodes. The right breast was unremarkable. 
(Figure 1) The mammogram showed extremely 
dense breasts (ACR category d) with cutaneous and 
subcutaneous edema on the left side, but no distinct 
mass. (Figure 2) US-guided core needle biopsy of 
breast lesions and axillary adenopathies were 
performed.

A breast MRI with and without intravenous 
contrast showed severely diffuse enhancement and 
abnormal enhancement of the nipple, which were 
interpreted as involvement of the entire breast with 
malignancy.(Figure 3)A low suspicious (B4) mass 

The histologic exam of the biopsy specimens 
showed invasive ductal carcinoma, and the axillary node 
was positive for malignancy. Immunohistochemistry 
was showed positive for estrogen receptors (ER) and 
progesterone receptors (PR), HER2 was 2+ with a 
negative FISH assay, and the Ki67 was 35-40%. 
Therefore, based on breast exam and microscopic 
assessment, the diagnosis was an ER +, PR +, HER2 –, 
IBC of the left breast. 

Figure 1. Ultrasound shows multiple sites of tissue distortion 
in the left breast.

60 Alipour, et al. Arch Breast Cancer 2020; Vol. 7, No. 2: 59-64
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cutaneous and subcutaneous edema in the left side.
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Nowadays, immediate reconstruction after 
mastectomy is gaining more attention, because it has 
been shown to be oncologically safe, and novel 
techniques are leading to better cosmetic results .12 
However, the higher rate of wound infection in IBR 
has been shown to cause a higher rate of systemic 

13recurrence in a study by Beecher et al.,  a result 
14

which has been contradicted by Mousa et al.   IBR 
can be performed using autologous tissue or a 
prosthesis. In the latter case, the implant is ideally 
covered by acellular dermal matrices to improve the 

15results and lessen the complications.  A main 
weakness of this technique is that if radiation is 

Despite the complete clinical response of the tumor, 
the board decided against SSM or NSM, and MRM 
with delayed reconstruction was recommended. The 
decision about contralateral prophylactic mastectomy 
was left to the patient: she could have it done during the 
left MRM, or at time of reconstruction; the second 
option was prioritized by the members. The reason for 
this recommendation is described in the discussion.

Skin sparing mastectomy and nipple sparing 
mastectomy

SSM is normally carried out for cases of early 
breast cancer only, because it is postulated to be 
accompanied by a high rate of recurrence in locally 

7advanced disease.  However,  reviewing 67 cases of 
SSM and IBR with autologous tissue, of whom 25 
were locally advanced cancers, Foster et al. did not 
find a significant difference regarding cosmetic 

8
results and the rate of recurrence.

NSM is appropriate for tumors that are at least 2 
cm far from the NAC, but Ryu et al. have shown it to 

9be safe for tumors closer to the NAC.  Factors that 
increase the rate of post-operative complications in 
NSM and SSM in addition to large ptotic breasts 
include smoking, obesity, and breast irradiation. In 
both SSM and NSM, there is a possibility of leaving 
breast tissue behind nipple areola complex because 
of the small incisions used, which makes the 

10
procedure more challenging technically.  This raises 
concerns about local recurrence. However, Peled et 
al. showed that SSM did not affect local recurrence in 
locally advanced breast cancer, and that the major 
threat in these patients is the  distant recurrence of the 

11
disease.

Discussion

The oncologic safety of SSM and NSM in cases 
that have undergone neoadjuvant chemotherapy is 
under debate. Studies have recently been carried out 
to evaluate this issue and found out that locoregional 
recurrence and recurrence over the nipple were not 
significantly higher, and that disease-free and overall 

9
survival rates were acceptable.  

board while reviewing the history of the patient and 
going through all paraclinical results.

Immediate breast reconstruction

was reported in the right breast, but microscopic 
assessment of the US-directed biopsy showed a 
benign lesion.

Metastasis work up was carried by CT scans of 
the chest, abdomen and pelvis, and whole body bone 
scan; no distant metastases were seen. Brain MRI 
was requested by the oncologist due to the headaches 
of the patient, and it was normal.

Neoadjuvant chemotherapy was initiated; she 
received 8 cycles of docetaxel, epirubicin, and 
cyclophosphamide. She had a good clinical 
response, and the breast physical and US exam were 
normal after the 8 cycles. 

1. The patient desired IBR. Considering the tumor 
type, were NSM or SSM possible for the patient? 
Could we recommend immediate reconstruction?
2. Given that the patient was very young and 
genetically high risk, should we advise 
contralateral prophylactic mastectomy? In other 
words, would the patient get benefits from 
contralateral mastectomy considering her risk of 
metastasis and cancer-related events? 

The patient was referred for consultations about 
fertility preservation and genetic assessment. She 
decided against at first but genetic testing was 
performed. She asked for markers to be put in the 
breast lesions before any other treatment in order to 
undergo breast conserving surgery later, but it was 
refused because the inflammatory picture hindered 
breast preservation.

The two questions were discussed on the tumor 

Left-sided mastectomy was planned for the 
patient. However, two major questions arose, which 
were put to debate on the tumor board of the Cancer 
Institute, Tehran University of Medical Sciences. 

The result of the genetic test was received while 
the patient was under chemotherapy, showing that 
the patient was positive for BRCA2; this was 
checked in her mother also, with a positive result. 

Questions

Figure 3. MRI shows severely diffuse enhancement
 of the left breast and abnormal enhancement of the nipple.
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Newman et al. assessed IBR in locally advanced 
breast cancer and showed that completion of IBR did 
not affect recurrence, although the adjuvant 
treatments were delayed because of the additional 

22procedure.  They recommended against the use of 
implants and emphasized that autologous 
reconstruction should be performed in these patients. 

One of the major drawbacks of IBR is the delay it 
may cause in the completion of adjuvant therapies. 
Henry et al. conducted a study on 76 cases of 
mastectomy to assess this probability, and showed 
that adjuvant treatments had been deferred for 
around 90 days in the 44 breast cancer patients who 

21had undergone IBR compared to the 32 who did not.  

Wang et al. assessed the rate of IBR in patients 
with non-metastatic T4 breast cancer, and detected a 
low (10%) albeit increasing rate (from around 4% to 

23
18% between 1998 and 2015) of IBR.  They did not 
find any association between IBR or prophylactic 
contralateral mastectomy and survival. They 
concluded that IBR could be an oncologically safe 

23   
procedure in IBC.  Patel et al. investigated the effect 
of IBR on mortality rate among 1472 cases of IBC 

5who had undergone mastectomy.  IBR had been 
performed for 44 patients; these were mostly 
younger, showed less comorbidities, and had a 
higher income. Their results did not show any 
association between IBR and mortality. Nakhlis et al. 
assessed 240 cases of non-metastatic IBC, of whom 
13 and 27 had undergone IBR and delayed breast 

4reconstruction (DBR), respectively.  The rate of 
recurrence, whether locoregional or distant, was 
more than 92% in the IBR group and 37% in the DBR 
cases, but the sample size of the IBR patients was too 
small to be judged for significance. Simpson et al. 
studied 60 patients with IBC for consequences of 

6
breast reconstruction.  Here, the reconstructive 
procedure had not been performed in most of the 
patients (39 cases), bur 16 had undergone IBR, and 
DBR had been performed for 5 others. The rate of 
local complications was much higher in the IBR 
group (37.5% vs 2.6% and 0% in DBR and no 
reconstruction cases, respectively), and radiation 
had begun later. However, the rate of recurrence and 
mortality did not differ among the groups. Chen et al. 

Interestingly, dissection of the axillary lymph 
nodes and the number of dissected nodes have been 
shown to be directly associated with the rate of post-
operative complications when IBR is performed 

 20
using tissue expanders.

needed after surgery, the prosthesis may undergo 
1 6

contrac t ion  and deformity.  The ra te  of 
postoperative complications including infection and 
the need to removal of the implant also increase with 

 1 7 , 1 8irradiation.  Under these circumstances, 
reconstruction is recommended to be performed in 
the delayed setting. Also, a tissue expander can be 
placed and inflated, and get deflated at the time of 

19
irradiation.  

As conclusion, because of the inflammatory 
nature of the breast cancer, neither NSM nor SSM 
was appropriate for this patient; and MRM was the 
best approach as in other cases of IBC.  IBC is a poor-
prognosis type of breast cancer, and its association 
with BRCA mutations has not been documented.  
However, our case was positive for the mutation, and 
despite this genetic susceptibility, immediate 
contralateral prophylactic mastectomy was not 
recommended. The rationale was that the prognosis 
of the IBC is expected mostly to depend on the 
course of the present disease. The recommendation 
was to perform the contralateral procedure only after 
a 2-years interval for observing the patient for local 
or distant recurrence.

reviewed 3374 non-metastatic IBC cases between 
1998 and 2013, and found out that the rate of 
autologous or implant-based breast reconstruction 
and contralateral prophylactic mastectomy was 

24increasing over the years for these patients.  They 
de tec ted  no  s ign i f i can t  e ffec t  o f  b reas t 
reconstruction on the patients' survival. Their data 
did not show the rate of IBR and DBR, but the 
authors argued that IBR should be safe in IBC from 
the point of view of oncologic concerns.  

Our patient was genetically positive, a case where 
prophylactic mastectomy is normally recommended. 
However, the greatest advantage of this procedure is 
before cancer diagnosis. This patient was not aware 
of her genetic susceptibility previously. Her tumor 
was IBC and she had to undergo chemotherapy 
before surgery, and radiation afterwards; the 
chemotherapy and a longer, more complex operation 
could increase the post-operative complications and 
cause deferral of the irradiation. Considering the 
poor prognosis of the present tumor, a waiting time 
of 2 years before proceeding to a contralateral 
surgery seemed reasonable in order to observe the 
patient for local or distant recurrence. In other words, 
the prognosis of the patient was mostly expected to 
depend upon the course of the present cancer, and not 
on a contralateral cancer. These were explained to the 
patient, and she decided to delay the contralateral 
procedure. 

On the other hand, there were several reasons for 
prioritizing delayed reconstruction over the 
immediate technique. The patient was thin with large 
breasts, so reconstruction would only be possible by 
an implant. As radiation was part of the treatment 
plan, prosthesis reconstruction was not a good 
choice. The tumor was IBC and very diffuse 
throughout the breast and over the skin before 
chemotherapy, with the proliferation index being 
high. These considerations, along with the fact that 
NSM and SSM are not yet totally approved 
techniques for IBC, lead to a decision against these 
procedures.

Patient-oriented discussion 
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The patient has signed informed consent for the 
presentation of her documents in this article.
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in immigrant women. Australia has a population 
mammography screening program that is targeted to 
women aged 50–74. Women can attend on request 

4
from the age of 40.  Participation in the screening 
program is lower among the immigrant population 
compared to Australian-born women, possibly due 

5 
to cultural and language barriers. In addition to 
fewer screen-detected cancer than Australian-born 
women, there is some evidence to suggest that other 
aspects of breast cancer patterns vary among 
different cultural groups in Australia. For example, 
women born in Arabic-speaking countries are 
younger than Australian-born women and they are 

Introduction
Breast cancer is the most common cancer 

affecting females in most countries around the 
1-3

world, including Australia and Iran.  While there is 
much information available about breast cancer in 
Australia overall, less is known about breast cancer 
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Methods: Women were eligible for this retrospective audit if treated for breast 
malignancy with country of birth recorded. Demographic, tumour and surgical 
data were extracted and analysed.  Data for Iranian-born women were compared to 
data for Australian-born (comparison group 1) and women born in countries other 
than Australia or Iran (comparison group 2, referred to as ‘other’). 
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Corresponding data were gathered for Australian-
born women (comparison group 1) and for women 
born in countries other than Australia or Iran 
(comparison group 2, referred to as ‘other’) who 
were treated during the same time period. Area of 
disadvantage decile was included in demographic 
data and this was determined using Australian 

Demographic data were extracted (patient age, 
country of birth, religion, marital status, postcode of 
residence). Tumour and surgical data were extracted 
(method of detection, histological type, size, grade, 
and receptor status of cancer as well as breast 
conservation vs mastectomy, re-excision, breast 
reconstruction and contralateral prophylactic 
surgery). 

This study was a retrospective audit of a 
prospectively maintained database at the major 
referral hospital in Western Sydney. The database 
was searched to identify cases that met eligibility 
criteria: female, aged over 18, treated for DCIS or 
invasive breast cancer and born in Iran. Cases could 
not be included where country of birth was not 
recorded and cases were excluded when key 
pathological factors such as tumour type, size and 
grade were missing.

Western Sydney, the setting for this study, has a 
very diverse population. Over 40% of the population 
has a country of birth other than Australia and 45% 
speak a language other than English at home (twice 

7
the New South Wales state average).  There is no 
single country or region of birth making up the 
population. Immigrants to Sydney come from many 
different Asian and Middle Eastern countries as well 
as European countries and New Zealand. The 
number of immigrants settling in Western Sydney 
increased by 21% over the five-year period from 
2011 to 2016. Iranian-born women make up a 
significant proportion of this population, with an 
estimated total of 12,500 Iranian-born people living 

7,8
in Western Sydney.  In Australia overall, there are 
more than 58,000 Iranian-born people and the 
population increased by 69% during the five year 

9period between 2011 and 2016.  Understanding 
breast cancer in the Iranian-born population is 
important in order to plan screening interventions 
and to provide culturally appropriate support to 
women and their families when breast cancer is 
diagnosed.

more likely to have high-grade and HER2 positive 
6

cancer.

The aim of this study was to describe breast 
cancer presentation, tumour and treatment 
characteristics in Iranian-born women treated in 
Western Sydney. A further aim was to compare the 
features in Iranian-born women to those for women 
born in Australia or other (non-Australian, non-
Iranian) countries.

Methods

Institutional ethics approval was obtained 
(Western Sydney HREC, 2019/ETH10761).

There were 2086 eligible cases identified: women 
treated for DCIS or invasive breast cancer 
(2011–2017) with country of birth information 
available. They were born in Iran (n=27, 1.3%), 
Australia (n=894, 42.9%), and other countries 
(n=1165, 55.8%). Eighty-one different countries of 
birth were noted, and Iran was the 12th most 
common (Table 1). 

10government postcode tables based on census data.
Analysis was conducted using SPSS Statistics 

Version 24. Descriptive statistics were used to 
summarise each factor in each of the three groups. 
Chi-square analysis was performed to evaluate 
differences between groups. A p-value ≤0.05 was 
considered significant.

Results

Demographics
Patient demographics are shown in Table 2. The 

mean age for the cohort overall was 58.6 years and 
Iranian-born women were significantly younger, 
mean 53.9 years (SD 11.98, F=3.171, p=0.042). In 
the Iranian-born group, 14.8% were over the age of 
65 and none over the age of 80, compared to 70.7% 

2
and 29.3% for the cohort overall (X =17.299, 
p=0.027). There was no difference in menopausal 

2
status between the three groups (X =2.735, p=0.603). 
59.3% of Iranian-born women nominated English as 
their preferred language and 33.3% nominated Farsi. 
Iranian-born women, categorised by postcode of 

BC in Iranian-born in Australia

Table 1. Country of birth of women treated for DCIS 

or invasive breast cancer (N=2086) 

%N

894

139

134

109

85

63

46

34

32

30

28

27

25

25

24

22

22

21

21

20

285

2086

42.9

6.7

6.4

5.2

4.1

3

2.2

1.6

1.5

1.4

1.3

1.3

1.2

1.2

1.2

1.1

1.1

1

1

1

12.2

100

Australia

Philippines

China

United Kingdom

Lebanon

India

New Zealand

Fiji

Sri Lanka

Malta

Hong Kong

Iran

South Korea

Turkey

Italy

Iraq

Vietnam

Croatia

Malaysia

Afghanistan

Other

TOTAL

Country
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Table 2. Demographic data for women born in Iran, Australia and other countries (N=2086 women) 

(SD 11.63)

P

58.6 yrs

20 to 94 yrs

20-35
36-50
51-65
66-80
>80
Total

English
Farsi
Arabic
Other
Unknown
Total

Anglican
Catholic
Other Christian
Muslim
Hindu
Buddhist
Sikh
Atheist/ Agnostic
None
Jewish
Other
Unknown
Total

Married
Defacto
Divorced
Never Married
Separated
Single
Widowed
Unknown
Total

Group 1-2
Group 3-4
Group 5-6
Group 7-8
Group 9-10
Unknown
Total

Underweight 
(<18.5)
Healthy weight 
(18.5-24.9)
Overweight 
(25-29.9)
Obese (≥30)
Unknown
Total

Never
Current
Previous
Unknown
Total

Pre-menopausal
Peri-menopausal
Post-menopausal
Unknown
Total

Yes
No
Unknown
Total

1
9
13
4
0
27

16
9
0
1
1
27

0
1
5
6
0
0
0
0
3
0
5
7
27

15
1
6
0
2
0
3
0
27

3
3
4
9
8
0
27

0

5

1

3
18
27

8
2
10
7
27

5
1
18
3
27

10
16
1
27

17.299

777.666

612.256

53.386

19.208

23.487

259.253

2.735

40.198

 

0.027

<0.001

<0.001

<0.001

0.014

0.001

<0.001

0.603

<0.001

3.4%
21.8%
42.5%
27.6%
4.7%

100.0%

99.1%
0.0%
0.6%
0.3%
0.0%

100.0%

27.7%
33.3%
17.8%
0.4%
0.0%
0.4%
0.0%
3.1%
9.6%
0.0%
0.3%
7.2%

100.0%

57.6%
4.4%
13.4%
7.9%
4.1%
1.5%
10.3%
0.8%

100.0%

20.0%
13.9%
19.8%
23.9%
22.4%
0.0%

100.0%

0.4%

12.4%

15.8%

26.6%
44.7%
100.0%

20.4%
3.6%
65.0%
11.1%

100.0%

20.0%
9.5%
66.1%
4.4%

100.0%

46.5%
51.0%
2.5%

100.0%

23
280
544
285
33

1165

758
6
57
329
15

1165

48
362
271
98
63
63
11
24
134
1
3
87

1165

801
27
92
47
52
10
127
9

1165

296
155
171
262
281
0

1165

9

179

165

200
612
1165

619
17
390
139
1165

255
95
762
53

1165

384
754
27

1165

2.0%
24.0%
46.7%
24.5%
2.8%

100.0%

65.1%
0.5%
4.9%
28.2%
1.3%

100.0%

4.1%
31.1%
23.3%
8.4%
5.4%
5.4%
0.9%
2.1%
11.5%
0.1%
0.3%
7.5%

100.0%

68.8%
2.3%
7.9%
4.0%
4.5%
0.9%
10.9%
0.8%

100.0%

25.4%
13.3%
14.7%
22.5%
24.1%
0.0%

100.0%

0.8%

15.4%

14.2%

17.2%
52.5%
100.0%

53.1%
1.5%
33.5%
11.9%

100.0%

21.9%
8.2%
65.4%
4.5%

100.0%

33.0%
64.7%
2.3%

100.0%

2.6%
23.2%
44.9%
25.7%
3.6%

100.0%

79.6%
0.7%
3.0%
16.0%
0.8%

100.0%

14.2%
31.7%
20.9%
5.2%
3.0%
3.2%
0.5%
2.5%
10.7%
0.0%
0.5%
7.6%

100.0%

63.8%
3.2%
10.5%
5.7%
4.4%
1.1%
10.6%
0.8%

100.0%

22.9%
13.5%
16.9%
23.2%
23.5%
0.0%

100.0%

0.6%

14.1%

14.7%

21.1%
49.4%
100.0%

38.8%
2.4%
47.0%
11.7%

100.0%

21.0%
8.7%
65.7%
4.6%

100.0%

38.8%
58.8%
2.4%

100.0%

 
54
484
937
536
75

2086

1660
15
62
333
16

2086

296
661
435
108
63
67
11
52
223
1
11

158
2086

1331
67
218
118
91
23
222
16

2086

477
282
352
484
489
0

2084

13

295

307

441
1030
2086

809
51
981
245
2086

439
181
1371
95

2086

810
1226
50

2086

3.7%
33.3%
48.1%
14.8%
0.0%

100.0%

59.3%
33.3%
0.0%
3.7%
3.7%

100.0%

0.0%
3.7%
18.5%
22.2%
0.0%
0.0%
0.0%
0.0%
11.1%
0.0%
18.5%
25.9%
100.0%

55.6%
3.7%
22.2%
0.0%
7.4%
0.0%
11.1%
0.0%

100.0%

11.1%
11.1%
14.8%
33.3%
29.6%
0.0%

100.0%

0.0%

18.5%

3.7%

11.1%
66.7%
100.0%

29.6%
7.4%
37.0%
25.9%
100.0%

18.5%
3.7%
66.7%
11.1%

100.0%

37.0%
59.3%
3.7%

100.0%

30
195
380
247
42
894

886
0
5
3
0

894

248
298
159
4
0
4
0
28
86
0
3
64
894

515
39
120
71
37
13
92
7

894

178
124
177
213
200
0

892

4

111

141

238
400
894

182
32
581
99
894

179
85
591
39
894

416
456
22
894

Age Group 

 

Preferred 
language

 
Religion 

 
Marital status

 

Area of 
disadvantage
decile*

Body 
Mass 
Index 

 

Use of oral 
contraceptive
pill 

 
Menopausal
 status

 
Family
history of 
breast cancer

Characteristic

Age

Iran (N=27)

Mean

Australia (N=894)

(SD 12.44) (SD 12.44)53.9 yrs

35 to 71 yrs

Other country (N=1165)

59.1 yrs

21 to 94 yrs

Total (N=2086)

58.3 yrs

20 to 94 yrs

N

Age range 

N N% % % N %

(SD 11.98) 0.042F=3.171

 *Unknown cases excluded from analysis 
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Table 3. Tumour characteristics for malignancy in women born in Iran, Australia and other countries (N=2088 tumours)
 2X  value* PTotalAustralia Other country

Unilateral cancer
Bilateral synchronous cancer
Unknown
Total

Screen-detected
Symptomatic
Unknown
Total

Palpable
Not palpable
Unknown
Total

DCIS
Invasive cancer
Unknown
Total

Low
Intermediate
High
Unknown
Total

<20mm
20-50mm 
>50mm
Unknown
Total

Ductal NST
Invasive lobular
Tubular
Medullary
Metaplastic
MixedType
Papillary
Mucinous
Other
Unknown
Total

Grade 1
Grade 2
Grade 3
Unknown
Total

pT1
pT2
pT3
Unknown
Total

Positive
Negative
Unknown
Total

Positive
Negative
Unknown
Total

Positive
Negative
Unknown
Total

Yes
No
Unknown
Total

Yes
No
Unknown
Total

2084
4
0

2088

1047
960
81

2088

1747
233
108
2088

293
1763
32

2088

26
70
172
25
293

130
126
1
36
293

1292
172
33
2
6
71
42
54
68
23

1763

355
701
663
44

1763

844
773
12
134
1763

1441
266
56

1763

1358
345
60

1763

195
1374
194
1763

401
1255
107
1763

453
1506
129
2088

99.8%
0.2%
0.0%

100.0%

50.1%
46.0%
3.9%

100.0%

83.7%
11.2%
5.2%

100.0%

14.0%
84.4%
1.5%

100.0%

8.9%
23.9%
58.7%
8.5%

100.0%

44.4%
43.0%
0.3%
12.3%
100.0%

73.3%
9.8%
1.9%
0.1%
0.3%
4.0%
2.4%
3.1%
3.9%
1.3%

100.0%

20.1%
39.8%
37.6%
2.5%

100.0%

47.9%
43.8%
0.7%
7.6%

100.0%

81.7%
15.1%
3.2%

100.0%

77.0%
19.6%
3.4%

100.0%

11.1%
77.9%
11.0%

100.0%

22.7%
71.2%
6.1%

100.0%

21.7%
72.1%
6.2%

100.0%

 

0.124

11.481

4.268

5.659

4.789

2.509

10.376

14.383

7.501

1.442

0.156

3.290

0.634

1.008

 

0.940

0.003

0.118

0.059

0.310

0.643

0.846

0.006

0.112

0.486

0.925

0.193

0.728

0.604

99.8%
0.2%
0.0%

100.0%

54.6%
42.3%
3.0%

100.0%

82.6%
12.8%
4.6%

100.0%

12.1%
86.6%
1.3%

100.0%

5.6%
20.4%
64.8%
9.3%

100.0%

41.7%
44.4%
0.9%
13.0%
100.0%

73.0%
9.8%
2.1%
0.3%
0.3%
4.3%
2.2%
3.0%
3.9%
1.3%

100.0%

23.6%
38.1%
36.1%
2.2%

100.0%

49.7%
43.5%
0.1%
6.7%

100.0%

80.6%
15.9%
3.5%

100.0%

76.5%
19.7%
3.7%

100.0%

9.5%
78.5%
12.0%
100.0%

23.1%
71.0%
5.9%

100.0%

22.2%
72.0%
5.8%

100.0%

893
2
0

895

489
379
27
895

739
115
41
895

108
775
12
895

6
22
70
10
108

45
48
1
14
108

566
76
16
2
2
33
17
23
30
10
775

183
295
280
17
775

385
337
1
52
775

625
123
27
775

593
153
29
775

74
608
93
775

179
550
46
775

199
644
52
895

1164
2
0

1166

548
566
52

1166

987
115
64

1166

182
964
20

1166

20
47
101
14
182

84
76
0
22
182

707
93
17
0
4
38
23
31
38
13
964

167
401
370
26
964

448
425
11
80
964

795
141
28
964

746
188
30
964

119
745
100
964

218
686
60
964

250
840
76

1166

99.8%
0.2%
0.0%

100.0%

47.0%
48.5%
4.5%

100.0%

84.6%
9.9%
5.5%

100.0%

15.6%
82.7%
1.7%

100.0%

11.0%
25.8%
55.5%
7.7%

100.0%

46.2%
41.8%
0.0%
12.1%
100.0%

73.3%
9.6%
1.8%
0.0%
0.4%
3.9%
2.4%
3.2%
3.9%
1.3%

100.0%

17.3%
41.6%
38.4%
2.7%

100.0%

46.5%
44.1%
1.1%
8.3%

100.0%

82.5%
14.6%
2.9%

100.0%

77.4%
19.5%
3.1%

100.0%

12.3%
77.3%
10.4%
100.0%

22.6%
71.2%
6.2%

100.0%

21.4%
72.0%
6.5%

100.0%

27
0
0
27

10
15
2
27

21
3
3
27

3
24
0
27

0
1
1
1
3

1
2
0
0
3

19
3
0
0
0
0
2
0
0
0
24

5
5
13
1
24

11
11
0
2
24

21
2
1
24

19
4
1
24

2
21
1
24

4
19
1
24

4
22
1
27

100.0%
0.0%
0.0%

100.0%

37.0%
55.6%
7.4%

100.0%

77.8%
11.1%
11.1%

100.0%

11.1%
88.9%
0.0%

100.0%

0.0%
33.3%
33.3%
33.3%
100.0%

33.3%
66.7%
0.0%
0.0%

100.0%

79.2%
12.5%
0.0%
0.0%
0.0%
0.0%
8.3%
0.0%
0.0%
0.0%

100.0%

20.8%
20.8%
54.2%
4.2%

100.0%

45.8%
45.8%
0.0%
8.3%

100.0%

87.5%
8.3%
4.2%

100.0%

79.2%
16.7%
4.2%

100.0%

8.3%
87.5%
4.2%

100.0%

16.7%
79.2%
4.2%

100.0%

14.8%
81.5%
3.7%

100.0%

Uni/bilateral 
breast cancer

 
Method of
Detection

 
Palpability

 
Type of 
malignancy

 
Grade DCIS
 (n=293)

 
Size DCIS 
(n=293)

 
Histology invasive 
cancer (n=1763)

 
Grade Invasive 
cancer (n=1763)

 
Size Invasive 
cancer (n=1763)

 
ER Status (n=1763) 
invasive cancer

 
PR Status (n=1763) 
invasive cancer

 
HER2 Status 
(n=1763) invasive 
cancer

 
Multifocal (n=1763)
 invasive cancer

 
Multifocality, all
 tumours (n=2088)

Tumour characteristic Iran

N N N N% % % %

*Unknown cases excluded from analysis 
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There was no difference in the type of tumour 
between country of birth groups (DCIS versus 

2invasive cancer, X =4.268, p=0.118) or in grade or 
2 2

size of DCIS (X =4.789, p=0.310 and X =2.509, 
p=0.643). For invasive cancer, there was no 
difference in histological type or size of tumour 

2 2(X =10.376, p=0.846 and X =7.501, p=0.112). 
However, Iranian-born women had higher grade 

Iranian women were less likely to be overweight 
2

or obese (X =23.487, p=0.001) and less likely to have 
2ever used the oral contraceptive pills (X 259.253, 

p<0.001) than the other two groups.

Tumour characteristics

residence, had significantly less disadvantage than 
2

the other two groups (X =19.208, p=0.014). This 
indicates that Iranian-born women were living in 
higher socio-economic suburbs than the other 
groups.  

Tumour characteristics are shown in Table 3. 
Iranian-born women were less likely to present with 
a screen-detected breast cancer (37%) compared to 
Australian-born (54.6%) or other women (50.1%, 

2X = 11.481, p=0.003). However, palpability of the 
2

tumour was no different between groups (X = 4.268, 
p=0.118). 

invasive cancers. Grade 3 cancers were present in 
54.2% of Iranian-born women, compared to 36.1% 
of Australian-born women and 38.4% of others 

2
(X =14.383, p=0.006). There was no difference in 
ER, PR or HER2 receptor status or in multifocality of 
tumours.

Discussion

Surgical treatment
Factors related to surgical treatment are shown in 

Table 4. There was no difference in final operation 
between groups (breast conservation vs mastectomy 

2
(X =1.698, p=0.428) or re-excision rate after initial 

2breast conservation (X =1.579, p=0.454). The rate of 
immediate reconstruction after mastectomy was 
significantly lower in the ‘other’ group compared to 

2Iranian or Australian-born women (X =20.304, 
p<0.001). This group was also less likely to undergo 

2contralateral prophylactic mastectomy (X =27.5384, 
p<0.001.)

This study compares breast cancer variables in 
Iranian-born women treated in Australia (n=27) with 
Australian-born women (n=894) and those born in 
other countries (n=1165). The present study showed 
that Iranian-born women were younger than the other 

Table 4. Surgical treatment factors for malignancy in women born in Iran, Australia and other countries (n=2086 women)
 2X  value* PTotalAustralia Other country

Breast conservation
Mastectomy
Unknown
Total

Standard wide local excision
Therapeutic mammaplasty 
Wide excision and local flap
Unknown
Total

Yes
No
Unknown
Total

Breast conservation
Mastectomy
Unknown
Total

No immediate reconstruction
Immediate reconstruction
Unknown
Total

No CPM
CPM
Unknown
Total

No immediate reconstruction
Immediate reconstruction
Unknown
Total

1430
650
6

2086

1291
132
7
0

1430

258
1155
17

1430

1322
758
6

2086

467
291
0

758

646
112
0

758

38
74
0

112

68.60%
31.20%
0.30%

100.00%

90.30%
9.20%
0.50%
0.00%

100.00%

18.00%
80.80%
1.20%

100.00%

63.40%
36.30%
0.30%

100.00%

61.60%
38.40%
0.00%

100.00%

85.20%
14.80%
0.00%

100.00%

33.90%
66.10%
0.00%

100.00%

 

2.464

2.133

1.579

1.698

20.304

27.5384

4.000

0.292

0.711

0.454

0.428

<0.001

<0.001

0.135

70.10%
29.80%
0.10%

100.00%

89.20%
10.40%
0.50%
0.00%

100.00%

18.00%
80.70%
1.30%

100.00%

64.80%
35.10%
0.10%

100.00%

52.50%
47.50%
0.00%

100.00%

78.00%
22.00%
0.00%

100.00%

27.50%
72.50%
0.00%

100.00%

627
266
1

894

559
65
3
0

627

113
506
8

627

579
314
1

894

165
149
0

314

245
69
0

314

19
50
0
69

787
373
5

1165

718
65
4
0

787

144
634
9

787

728
432
5

1165

296
136
0

432

393
39
0

432

18
21
0
39

67.60%
32.00%
0.40%

100.00%

91.20%
8.30%
0.50%
0.00%

100.00%

18.30%
80.60%
1.10%

100.00%

62.50%
37.10%
0.40%

100.00%

68.50%
31.50%
0.00%

100.00%

91.00%
9.00%
0.00%

100.00%

46.20%
53.80%
0.00%

100.00%

16
11
0
27

14
2
0
0
16

1
15
0
16

15
12
0
27

6
6
0
12

8
4
0
12

1
3
0
4

59.30%
40.70%
0.00%

100.00%

87.50%
12.50%
0.00%
0.00%

100.00%

6.30%
93.80%
0.00%

100.00%

55.60%
44.40%
0.00%

100.00%

50.00%
50.00%
0.00%

100.00%

66.70%
33.30%
0.00%

100.00%

25.00%
75.00%
0.00%

100.00%

Initial operation
 (n=2086)

 
Initial breast
 conservation type 
(n=1430)

Re-excision after
 breast conservation 
(n=1430)

Final Operation
(n=2086)

 
Reconstruction
 after mastectomy 
(n=758)

 
Contralateral 
prophylactic 
mastectomy (n=758)
(unilateral cancer 
undergoing ipsilateral 
mastectomy)

Reconstruction after
 CPM  (n=112)

Tumour characteristic Iran

N N N N% % % %

*Unknown cases excluded from analysis 
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The Iranian-born population in Australia (median 
age 35 years) is younger than other migrants (median 
age 44 years) and the Australian population overall 

9(median age 38 years).  This may partly explain the 
younger age of the Iranian-born women in the 
present study.

Australia has a free national screening program 
that targets women aged 50–74 and allows women 
aged 40–49 to attend on request. The overall 
participation rate in the screening program for 
women who speak a language other than English at 
home is <49%, compared to around 55% in English-

5speaking women.  This is thought to be related to 
cultural and language issues which prevent the 
screening message from reaching women in minority 
groups or make breast screening challenging for 
cultural reasons. No specific information is available 
about rates of screening attendance specifically in 
women born in Iran. Lower screening attendance 
may explain why symptomatic rather than screen-
detected cancers are more common in Iranian-born 
women. Lower attendance may be due to language 
and cultural barriers, however it could also be due to 
the younger cohort. The present study found that 
37% of cancers in Iranian-born women occurred 
before the age of 50, so these women were younger 
than the age when they are formally invited to 
commence screening. Another hypothesis is that 
screening attendance in Iranian-born women is good 
(and some may be attending for screening between 
ages 40 and 50 on request) but there could be more 
interval cancers because high-grade cancers are more 
common. Further research is needed to examine this.

Programs to ensure that the screening message is 
reaching its target age group in cultural minority 
groups as well as the overall Australian population is 
essential. Some such programs are in place such as 
the Pink Sari program that targets women in Indian 

11
and Sri Lankan communities.  It may also be 
appropriate to invite Iranian-born women to start 
screening at a younger age than Australian-born 
women. The trade-offs of this in terms of recall rate 
and cost would need to be examined. 

The proportion of high-grade tumours in Iranian 
women has implications for treatment and support. 
Information about treatment with chemotherapy was 
not available in this study. It is hypothesised that 
Iranian-born women were more likely to be 
recommended for chemotherapy than the other 
groups as they were younger as well as having higher 
grade tumours. This means that culturally appropriate 
education and support is particularly important for 

groups, with a mean age of 53.9 (around five years 
younger than the overall cohort) and 85% of Iranian-
born women under the age of 66. Iranian-born 
women were less likely to be overweight or obese, 
and less likely to live in a disadvantaged area. They 
were less likely to present with a screen-detected 
cancer and more likely to have a high-grade cancer. 

these women as they may be more likely to have more 
toxic treatment with more significant side effects than 
non-Iranian-born women. 

Previous research in Australia has shown that 
unmet needs are higher in cancer survivorship for 
women from culturally and linguistically diverse 

12,13
backgrounds compared to Australian-born women.  
Iranian-born women may therefore be at higher risk 
of unmet long-term needs, especially if they have 
received more toxic treatments such as chemotherapy. 
Iranian-born women, with higher-grade cancers, are 
also more likely to be recommended for extended 
adjuvant endocrine therapy with its consequent side 
effects, which are frequently more significant in 

14younger cancer survivors.  Therefore, support is 
required in the long-term, not just at the time of initial 
cancer treatment. Patient-reported outcome measures 
were not part of this study; however, this is a 
recommended area for future research gain further 
insight into the cancer experience of Iranian-born 
women. 

This study has several limitations. The number of 
Iranian-born women was very small in comparison to 
women in the other groups. The retrospective study 
design brings bias, and there was missing information 
for some variables. The non-Australian-born 
comparison group was extremely heterogeneous 
(women born in 79 different countries), which may 
limit conclusions about that group. Many women in 
the Iranian-born and the ‘other’ group had limited 
English and were interviewed with health care 
interpreters so the accuracy the background 
information provided may have been sub-optimal. 
Patient-reported outcomes were not included in this 
study. This information would provide additional 
insight into the cancer experience of Iranian-born 
women. 

In conclusion, this study showed that Iranian-
born women treated for breast cancer in Australia 
were younger, had higher-grade tumours and were 
less likely to have a screen-detected cancer than 
Australian-born women or women born in other 
countries. Strategies to encourage screening 
participation in Iranian-born women are required. 
Support for these women during cancer treatment 
and in survivorship is required as they are more 
likely to have received toxic treatments such as 
chemotherapy and extended adjuvant endocrine 
therapy due to their younger age and higher-grade 
tumours. Further research into patient-reported 
outcomes is required to understand the lived 
experience of cancer in these women.

Iranian-born women in this study were less likely 
to live in a geographic area of economic disadvantage 
than women in the comparator groups. They may, 
therefore, have a higher level of education and be 
receptive to educational and support material about 
breast cancer. 
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Astaxanthin (AST) is a red carotenoid pigment 
and a natural product of microalgae Haematococcus 
pluvialis with unique structural and chemical 

5
characteristics.  AST is a powerful scavenger capable 

particularly chemoresistance contributes to breast 
cancer (BC) recurrence post-surgery followed by 

2 
secondary tumor formation and distant metastasis.
Natural compounds that can help chemo-sensitization 
of tumors without raising unwanted side effects have 

3,4drawn attention for some time.

Introduction
Induction of cell death pathways constitutes the 

1
basis of cancer chemotherapy.  Drug resistance 

ARTICLE  INFO 

Background: We investigated molecular mechanisms behind astaxanthin-
mediated induction of apoptosis in breast cancer cell lines toward combination 
therapy against cancer drug resistance.

Results: Astaxanthin induced cell death in all three breast cancer cell lines was 
examined so that its IC50 in two HER2-amplifying lines SKBR3 and BT-474 
stood, respectively, at 36 and 37 µM; however, this figure for MCF-7 was 
significantly lowered to 23 µM (P<0.05). Astaxanthin-treated SKBR3 cells 
showed apoptotic death upon co-staining. Our in silico examinations showed that 
some growth-promoting molecules are strongly bound by astaxanthin via their 
specific amino acid residues with their binding energy standing below -6 
KCa/Mol. Next, astaxanthin was combined with either graphene oxide or 
carboxylated multi-walled carbon nanotube, with the latter affecting SKBR cell 
survival more extensively than the former (P<0.05). Finally, astaxanthin co-
induced tumor suppressors p53 and PTEN but downregulated the expression of 
growth-inducing genes in treated cells. 

Conclusions: These findings indicate astaxanthin carries' multitarget anti-
tumorigenic capacities and introduce the compound as a suitable candidate for 
combination therapy regimens against cancer growth and drug resistance. 
Development of animal models to elucidate interactions between the compound 
and tumor microenvironment could be a major step forward towards the inclusion 
of astaxanthin in cancer therapy trials.

Methods: Breast cancer cell lines were treated with serial concentrations of 
astaxanthin to determine its IC50. We used drug-design software to predict 
interactions between astaxanthin and receptor tyrosine kinases or other key gene 
products involved in intracellular signaling pathways. Changes in gene expression 
were examined using RT-PCR. The effect of astaxanthin-nanocarbons 
combinations on cancer cells was also evaluated. 
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In mouse models of cancer, the potential of AST in 
inducing apoptosis among tumor cells has been 
demonstrated. As an example, the compound inhibits 
tumorigenesis in rat colon via inducing apoptosis. 
AST can do this by controlling ERK-2, AKT, MMPs-

24
2/9, COX-2 and NFkB genes.  In another study, AST 
inhibited colon carcinogenesis by regulating 

25
inflammatory cytokines.  In hamster model of mouth 
cancer, dietary AST inhibited NFkB and Wnt/β-
catenin by inhibiting Erk/MAPK and PI3K/AKT, 

23
eventually leading to apoptosis.  Based on its anti-
inflammatory and anti-oxidant properties, AST was 
able to reduce proliferation and migration of BC cells 

26
compared to control normal breast epithelial cells.  
The anti-invasive and anti-metastatic potential of 
AST has been shown in increasing metastasis-

6of degrading free radicals in aqueous solvents.  It is a 
free oxygen inhibitor and an effective inhibitor of 

7lipid peroxidation.  
Cancer incidence is rare among North American 

tribes who traditionally consume salmon fish (a rich 
8source of AST).  AST induces reduction of mouse 

9
tumor cells and synthesis of DNA.  The compound 

10also reduces mouse mammary tumor cells by 40%.  
Among eight carotenoids tested, AST most 

11effectively inhibited the invasion of hepatoma cells.  
AST inhibits growth among human cancer cell lines 
too. For example, two human colon cancer cell lines 
incubated with AST for 4 days lost their growth 

12
significantly compared to their controls.  The 
inhibiting effect of AST on human prostate cancer 

13cells has also been reported.  Finally, AST can 
prevent UV damage on DNA of skin fibroblasts, 

14melanocytes and intestine cells.

The anti-proliferative effects of AST on cancer 
17cells of breast, liver and lung have been shown  in 

parallel with a stronger growth inhibitory effect of 
16 

AST compared to other carotenoids. Also, AST 
differentially affects cancer cells without harming 

17
normal ones.  AST indeed protects wild-type cells 

18,19 20 21against oxidative stress,  ultraviolet,  neurotoxins,  
22

and cell-tissue inflammation  via inhibiting apoptosis. 
In contrast, it forces cancer cells to commit apoptosis. 
AST-treated cancer cells show a significant peak of 
hypodiploid, indicative of apoptosis with typical 
characteristics including modified mitochondrial 
morphology, transmembrane potential and respiratory 
chain and regulated levels of Bcl-2, Bax, Bad, Bcl-

17,23xL.

The anti-oxidant properties of AST restore 
superoxide dismutase (SOD) and catalase (CAT), 
thereby reducing intracellular O2− production and 
reversing lipopolysaccharide-induced toxicity and 

15reactive oxygen species production in cancer cells.  
Such properties can also arrest cell cycle progression, 
inhibit cell proliferation and induce apoptosis by 
activating Nrf2-mediated anti-oxidant defense 

16
system.  Unlike other carotenoids, there exists no 
report on the pro-oxidative properties of AST.

In this study, we examined the effect of AST on 
the fate of BC cell lines and the changes it causes in 
expression levels of some key genes involved in BC 
cell tumorigenicity. We tested AST potential in 
binding to key growth signaling molecules including 
receptor tyrosine kinases, examined its impact on 
gene expression, and used nano particles to 
potentiate anti-tumorigenic effects of the carotenoid. 

specific miRNAs and suppressing the expression of 
27

MYC transcription factor.

To make a stock solution of AST, 53.1 mg of its 
powder (Santa Cruz Biotechnology Inc., USA) was 
dissolved in 9 mL DMEM and 1 mL DMSO to obtain 
a 10 mM solution. This solution was filtered and 
stored at -20 ℃ until use. The cells were seeded in 
96-well plates with 5000-7000 cells per well in 100-
150 µL medium and incubated for 24 hrs before 
treatment began. Serial dilutions of AST were added 
to the cells followed by cell incubation for 5 hrs. We 
used AST doses of 8, 16, 24, 36, 40, 50, 65, 80 µM 
and then tested cell viability in each cell line using 
the MTT Viability assay. Each dose was tested in 
triplicate wells for each cell line and the whole 
experiment was repeated three times. Due to the 
lethal properties of DMSO as a solvent, and to 
determine AST independent effect, the cells were 
also treated with DMSO for the equivalent volumes 
in parallel.

Three BC cell lines namely MCF-7, BT-474 and 
SKBR3 plus MCF-10, a breast epithelial line as a 
control, were obtained from the cell bank in NIGEB 
and fed with Dulbecco’s Modified Eagle Medium 
(DMEM) supplemented with 10% FBS and 
incubated in 37 ℃ and 5% Co .2

Cell culture

We used MTT assay to measure cell viability as a 
percentage of untreated WT control cells. Briefly, a 
5-mg/mL stock of MTT solution in PBS was formed 
from which 20 µL was added to 80 µL cell medium in 
each well of 96-well plates and incubated for 4 hrs. 
The medium was then replaced with 100 µL DMSO 
for another 30-min shaking-incubation at dark 
before reading absorbance in 580 nM (excitation) 
and 620 nM (emission) using an ELISA reader. An 
average of the produced figures in various doses of 
AST was used to determine AST effective dose.

Cell treatment

Since acridine orange (AO) co-applied with 
ethidium bromide (EB) stains nuclear DNA green in 
live cells and orange in dead cells, we followed the 
standard co-staining method to measure the 
percentage of viable SKBR3 cells. Cell groups were 

Methods

Cell co-staining and live cell count

Cell death analyses

AST and BC cell apoptosis

Gardaneh, et al. Arch Breast Cancer 2020; Vol. 7, No. 2: 72-82 73



suspended at a normal counting concentration from 
which 50 µL was mixed with 50 µL of the stain in 96-
well plates and subjected to counting under 
fluorescent light. Images were captured using a 
fluorescence microscope coupled with a Nikon 
digital camera. Six random microscopic fields per 
well were selected to count an average of 120 cells 
counted for each cell group in triplicates (three wells 
per group). Green cells and orange cells were 
considered, respectively, as living and dead cells. 
The data collected from three independent 
experiments were then expressed as the percentage 
of living cells by dividing the number of living cells 
by the number of total cells counted (living + dead).

Bioinformatic analysis of astaxanthin interactions 
with target molecules

+
Three classes of luminal B, HER2  and basal 

like/triple negative are considered as the main 
subtypes in BC. First, we used KEGG (Kyoto 
Encyclopedia of Genes and Genomes) database to 
identify molecular pathways involved in BC 
tumorigenesis. In this database, diseases are 
considered as induced molecular network systems. 
The aim of using this database was to reach a 
common signaling pathway among BC subtypes 
and, therefore, to reach therapeutic aims and target 
proteins. The next step was to determine the structure 
of selected proteins from Protein Data Bank 
(www.rcsb.org). 

In order to prepare protein structures, we used the 
AutoDockTools software (http://autodock.scripps. 
edu/resources/adt). We omitted ligands and water 
molecules from the structure of each protein without 
deleting cofactors. The AST structure was captured 

from Chemspider (http://www.chemspider.com/) 
and ATB site developed by the University of 
Queensland, Australia (https://atb.uq.edu.au) was 
utilized to design and optimize the AST molecular 
structure. We ultimately examined molecular 
docking using AutoDockTools. In this procedure, we 
first converted pdb files of ligands and proteins to 
pdbqt. Then, we applied the AutoGrid program in 
order to obtain a map for docking simulation. To do 
this, after defining proteins and ligands, Grid box in 
the active site of each protein was adjusted. In the 
next step, AutoDock was used for simulation using 
genetic algorithm as the searching parameter. In 
order to obtain dock scores, the docking protocol 
used in the study consisted of 200 independent runs 
along with population size=150 and the Lamarckian 
genetic algorithm was applied for all docking runs 
reported in Kcal/mol. Finally, the figures of 
interactions between AST and the selected proteins 
were portrayed through Discovery Studio 
Visualization software.

Reverse transcription (RT) PCR 
28

RT-PCR was carried out as reported.  Briefly, 
total RNA was extracted, DNase treated, and used 
(2µg) for cDNA synthesis. To amplify target DNA 
fragments, the cDNA samples were first denatured at 
95 °C for 2 min before amplification. Table 1 shows 
the primer pairs we used for each gene candidate. 
PCR reactions were carried out for 30 cycles 
consisting of denaturation at 95 °C for 45”, annealing 
at various temperatures. Gel electrophoresis and 
band intensity measurements were duplicated as 

28
reported.

Table 1. Primer sequences for RT-PCR 

Accession #Anneal. Temp

F
R

F
R

F
R

F
R

F
R

F
R

F
R

F
R

F
R

TCCTTTGGAAAACCTGCAGA  
TGCTCTCCACGTTGCACA  

CAATTCAGGACCCACACGAC  
CCTCTGGTCCTGGTATGAAGA  

CTTGTGAAGGTCCTTGCCC  
GAGCCCCATGAAGTTCTCCA  

AGGATGTGGACCAACGTGAG  
GTGCGTTCGATGACAGTGG  

CATCAAAGAAGGCTGGCTCC  
ACGGAGAAGTTGTTTAAGGGG 

ATCAGCCCCTTCGAACATCA  
ACAGGTCAGTCTCCATCAGG  

ACATTCAACCCACACAAGAGG  
TCGAACTTGAATGGTGCTTCG  

CCCCTCCTGGCCCCTGTCATCTTC
GCAGCGCCTCACAACCTCCGTCAT

GTCTCCTCTGACTTCAACAGCG
GTCTCCTCTGACTTCAACAGCG

NM_005228.5

NM_000314.7

 
NM_000875.5

 
NM_005163.2

 
NM_001626.6

 
NM_002746.3

 
NM_002745.4

 
NM_001126118.1

 
NM_002046

52.2ºC × 20”

 
53.2ºC × 20”

 
53ºC × 20”

 
54.2ºC × 20”

 
53.8ºC × 60”

 
52ºC × 20”

 
53.4ºC × 60”

 
54.8 ºC × 60”

 
56ºC × 60”

188

173

225

133

153

172

254

265

130

EGFR

PTEN

IGF1R

AKT1

AKT2

ERK1

ERK2

P53

GAPDH

Primer SequenceName Size (bp)
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where C0 and Ce are, respectively, the initial and 

Two carbon nanomaterials were used to combine 
with AST: graphene oxide (GO) and carboxylated 
multi-walled carbon nanotube (MWCNT-COOH). 
Their characteristics were as follows:

The concentration of AST was performed by 
Unico UV-2100 Model variable-wavelength UV-Vis 
spectrophotometry. Field emission scanning 
electron microscope (FESEM) was taken using an 
MIRA3\\TESCAN-XMU model. Fourier transform 
infrared spectroscopy (FT-IR) was recorded using 
KBr tablets on a Thermo Nicolet Nexus 870 FTIR 
spectrometer.

In order to load AST on nanotubes, 30 mg of GO 
or MWCNT-COOH was dispersed into 15 mL 
ethanol containing 100 mg/L of AST for 4 h. The 
amounts of absorbed AST were calculated as the 
difference between the initial and final concentrations 
when the equilibrium was reached. After 4h, the AST 
concentration in the aqueous solutions was 
determined by UV-Vis spectroscopy. The adsorption 
(%) was obtained as follows:

1. MWCNT-COOH: %95 purity, OD: 10-30 nm, 
Length: 0.5-2 μm, Neutrino Co., Ltd.
2. GO nanoplatelets (99%, Thickness 3.4-7 nm 
with 6-10 Layers).

Combination of astaxanthin and carbon 
nanomaterials

final concentrations (mg/L) of AST in the aqueous 
solution. 

We measured viability of AST-treated BC cell 
lines and found that the compound kills the cells at its 
lethal dose within 5 hours of treatment. Our results 
showed that IC50s for BT-474, SKBR3 and MCF-7 
are, respectively, 36, 37 and 23 µM with no 
significant effect on normal controls MCF-10 (Figure 
1). We also found that the cell death is dose dependent 
and accelerated beyond a range of the drug dose (Fig. 
1B-D).

Data in the figures are represented as the mean ± 
standard error of the mean (SEM) of three or more 
separate experiments. Student’s T-test was used to 
analyze differences between two groups. Differences 
among three or more groups were analyzed by one-
way analysis of variance (ANOVA), followed by a 
post hoc Duncan Multiple-comparisons Test (P<0.05, 
statistically significant; P<0.01, highly significant). 

Statistical analyses

Morphological changes towards apoptosis post-
treatment with astaxanthin

Cell co-staining using acridine orange and 
ethidium bromide reveals altered morphologies 
typical of apoptosis among cell samples (Figure 2). 
Over 29% of SKBR3 cells treated with 36 µM AST 

Results
Death induction in breast cancer cell lines by 

astaxanthin

Figure 1. The effect of astaxanthin on survival of breast cancer cell lines. Each column represents an average of three independent 
experiment carries out in triplicates. Symbols * and ** indicate statistical differences between each column with its counterpart in 

control, whereas symbols # and ## show differences between each column of AST-treated cells and its control treated with DMSO.
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The KEGG database encompasses data of 
genomics, biological pathways, human diseases, 
drugs and chemicals (Figure 3.1). The KEGG 
pathway analysis introduced PI3K/AKT and 
MAPK/ERK as the common signaling pathways that 
are actively present in all BC subtypes, hence their 
targeting can be translated to control all BC 
subgroups. To perform the docking studies, the 
following protein structures were captured from 
Protein Data Bank (PDB): AKT1 (1UNQ) and AKT2 
(1O6L) as key proteins involved in the PI3K/AKT 
pathway, IGFR (5FXS) and EGFR (2RGP) as 
common receptors involved in cancer development, 
and ERK1 (4QTB) and ERK2 (3SA0) as principal 
proteins included in the MAPK/ERK pathway 
(Figure 3.2).

underwent apoptosis compared to their untreated 
controls (P<0.05), whereas this rate increased to 46% 
in the presence of 40 µM AST (P<0.01).

Strong binding between astaxanthin and key 
intracellular molecules 

Following the preparation of ligands and proteins, 
docking was carried out in order to simulate drug-

Figure 2. Apoptotic death amongst SKBR3 cells treated with 
two astaxanthin doses. Each column represents an average of 

three independent experiments carries out in triplicates by 
random counting of microscopic fields as detailed in Methods.

 Symbols * and ** indicate statistical differences between 
each column with its control counterpart.

Figure  3.1. The KEGG database representing molecular pathways involved in breast cancer tumorigenesis.
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Altered expression of growth signaling genes in 
astaxanthin-treated SKBR3 cell line

Simulation by docking showed that the lowest 
binding energies of AST with AKT1 and AKT2 were -
8.49 and -10.69 between, respectively, two amino 
acids THR160, PHE161 in AKT1and three amino 
acids GLY235, TYR231 and ASN233 within AKT2. 
IGF1R with -11.37 and EGFR with -9.48 binding 
energies form an H bound with AST in, respectively, 
amino acids VAL1132 and MET766. Finally, AST 
interaction with ERK1/2 shows binding energies of -
10.38 and -11 involving, respectively, amino acids 
TRY81, ARG84 in ERK1 and THR160, ARG67 in 
ERK2 (Figure 3). We also tested AST binding to 
various sites in random within the CD44 receptor 
protein but did not find favorable binding sites in the 
receptor structure.

receptors bindings. Table 2 shows the information 
related to five conformers with the least binding 
energy for each protein. These results indicate that 
AST can strongly bind to each of these proteins via 
their specific amino acid residues, leading to their 
inhibition.

Changes in mRNA expression of genes involved 
in growth pathways and tumor suppressor gene 
PTEN were monitored in SKBR3 cells. As shown in 
Figure 4, expression of RTKs, EGRF and IGFR, and 
other cell growth-promoting genes AKT1, AKT2, 
ERK1 and ERK2 was reduced upon AST treatment of 
the cells and most of these changes were statistically 
significant compared to untreated controls (Fig. 4; 
P<0.01). In contrast, the expression of tumor 
suppressors p53 and PTEN that promote apoptosis 
against cell growth, significantly increased upon AST 
treatment (P<0.01).

Figure 3.2. Astaxanthin reaction with a number of cell growth pathway proteins. See text for details.

Table 2. Binding energy for 5 initial conformers of 
target proteins.

-8.49

-10.69

-10.38

-11.00

-11.37

-9.48

AKT1

AKT2

ERK1

ERK2 

IGF1R

EGFR

Protein Lowest Binding Energy (KCal/mol)
Figure 4. Altered expression of key genes under 

astaxanthin treatment. The gel image shows RT-PCR
 products. The intensity of the gel bands was 

measured as outlined in Methods to produce the 
graph. Each column in the graph represents two I

ndependent RT-PCR experiments. Symbols * and ** 
show statistical differences between each column 

and its control counterpart.
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After producing our nano-drugs, cancer cell lines 

On this basis, the adsorption percentage by GO 
and MWCNT-COOH was calculated to be 68% and 
93%, respectively. This shows that MWCNT-COOH 
has significantly adsorbed AST in comparison to GO. 
Since AST is an almost non-polar molecule, π-π 
interactions play important roles in its adsorption 
process. On the other hand, the abundant polar groups 
in GO cause less adsorption of GO than MWCNT-
COOH.  

Acceleration of SKBR3 cell death using nano-
astaxanthin

Figure 5 shows Field Emission Scanning Electron 
Microscope (FESEM) images and Fourier Transform 
InfraRed (FT-IR) spectroscopy of GO and MWCNT-
COOH. FESEM images of GO and MWCNT-COOH 
were presented in Figure 5A. It is evident from these 
images that GO sheets illustrate the sheet-like 
structure with large thickness, smooth surface, and 
wrinkled edge. In addition, FESEM image of 
MWCNT-COOH shows that MWCNTs are curved, 
rope-like and highly tangled and agglomerated with 
each other. These results clearly confirm the 
morphology of MWCNT-COOH and GO.

The chemical structures of GO and MWCNT-
COOH were determined by FT-IR analysis as 
presented in Figure 5B. In this figure, the peaks at 
1700-1735 (C=O) and 1000-1200 (C-O) cm-1 are 
assigned to the C=O stretching vibration and C-O 
stretching mode which clearly shows carboxylic 
groups on the MWCNT-COOH and GO. In addition, 
the absorption peaks at 3300-3500 and 1500-1640 
cm-1 obviously indicating stretching vibration of 
hydroxyl groups and the C=C vibration, respectively. 
These results show that plenty of hydroxyl and 
carboxyl groups were located on both carbon 
materials, particularly on GO. 

SKBR3 and MCF-7 were treated, respectively, with 
20 and 24 µM AST alone or nano-AST compounds. 
As shown in Fig. (5C), the percentage of the cells 
killed by GO-AST was comparable to the percentage 
of those killed by AST alone. However, the 
combination of AST+MWCNT-COOH accelerated 
cell death in both lines so that the difference with 
those under AST alone became significant (Figure 
5C; P<0.05). Also, MCF-7 cells suffered more death 
than SKBR3 lines after treatment with AST+ 
MWCNT-COOH (P<0.05).

The strong binding of AST to key RTKs and 
downstream molecules also indicates the unexplored 
anti-neoplastic capacity of the photochemical 
compound. Overexpression or dysfunction of EGFR 

Discussion
In this study, we showed that AST significantly 

reduces viability and induces apoptosis in three 
different BC cell lines. Based on the levels of HER2 

29we have previously detected in these cell lines , it is 
conceivable from our current data that AST impact on 
cell survival might conversely correlate with HER2 
content.

According to the KEGG database, several key 
molecules are involved in the cells’ survival and 
growth; therefore, among them, we selected EGFR, 
IGF1R, AKT, ERK1/2, and PTEN for analysis. Our 
data in silico indicated strong binding of AST to these 
molecules. These observations primarily suggest that 
although HER2 is a determinant receptor in cancer 
cell growth, AST binding to alternative molecules on 
the row may eventually overcome HER2 pro-growth 
function by providing a bypassing route toward 
disruption of growth signals. This might explain the 
reduced levels of viability among HER2-amplifying 
BC cell lines upon receiving higher doses of AST. 

Figure 5. Acceleration of BC cell death treated with nano-astaxanthin compounds. The two images on the left show electron
 microscopy and adsorption spectroscopy, respectively. The right graph shows survival of treated BC cells. Each column 

represents an average of three independent experiments carried out in triplicates by random counting of microscopic fields
 as detailed in Methods. Symbols * and ** indicate statistical differences between each column with its control counterpart, 
whereas symbol ‡ shows difference between nano-AST and AST alone and symbol # shows differences between nano-AST 

and nano particle control.
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(HER1 in humans) due to mutations plays a role in 
30

tumorigenesis.  Ligand binding can activate EGFR 
31molecules to homo- or hetero-dimerize with HER2   

or another EGFR member and these changes induce 
EGFR auto-phosphorylation in several of its tyrosine 
residues. These changes initiate downstream 
signaling pathways including MAPK, AKT and JNK, 

32leading to DNA synthesis and cell proliferation  plus 
cell migration. Conversely, inhibition of EGFR 
signaling may inhibit tumor formation or growth. 
Inhibitors of the EGFR oncogene have been 
developed against various cancer types that include 
several small molecules and antibodies e.g. gefitinib. 
However, the use of these therapeutics is likely to 
cause resistance in cancer cells through increasing 

33the activity of key molecules such as STAT3.

In addition to inhibitory binding to key molecules 
of the common cell growth pathways, AST treatment 
also induced mRNA expression of p53 in our SKBR3 

37,38 cells. Similar to hepatoma and colon cancer. AST-
mediated dose-dependent induction of phospho-p53 
leading to induced cell cycle arrest and enhanced 
apoptosis has been shown in BC lines MCF-7 with 
wild-type p53 and MDA-MB-231 that carries mutant 

39p53.  P53 can act as both an oncogene and a tumor 
suppressor so that its mutations are largely translated 
to tumor aggression, whereas its restoration leads to 
tumor regression. AST-mediated induction of p53 
expression adds to the multitarget potential of the 
carotenoid against tumorigenesis, with its therapeutic 
benefits exceeding those of the anti-cancer 

40dexamethasone.  An extension of our study would 
examine how changes in p53 mRNA levels correlate 
with alterations in protein levels and activity. 

We showed that beside EGFR, AST also strongly 
binds the insulin-like growth factor 1 (IGF-1) 
receptor (IGF1R). This receptor promotes cell 
growth by interacting IGF-1 and IGF-2, and IGF1R 
amplification and/or overexpression has implications 
in chemo- and radio-resistance and metastasis in 

34,35several cancer types including BC.  Indeed, triple-
negative BC (TNBC) cells overexpress IGF1R at 
considerable levels, leading to elevated proliferation, 

36 aggressive subtypes, and survival of all TNBCs.
Cross-talks between EGFR and IGF1R prevent 
EGFR inhibitors from activity and so allow EGFR 
signaling to resume in the presence of these 
inhibitors. Our analysis in silico indicated that AST 
can strongly bind to a number of amino acid residues 
in these molecules. Simultaneous inhibition of EGFR 
and IGF1R by AST indicates the potential of the 
compound in blocking EGFR-IGF1R cross-talks and 
bypassing drug resistance caused upon utilizing 
inhibitors. Therefore, the anti-tumorigenic potency 
of the compound can be explored along with 
chemical inhibitors or chemotherapy drugs against 
BC. 

Astaxanthin further downregulated the expression 
of Phosphatase and Tensin Homolog (PTEN). The 

In conclusion, our in silico experiments showed 
that AST promotes induction of apoptotic cell death 
by interactions with key genes of tumorigenesis. 
When combined with nanotubes, the cell death rate 
amongst cancer cells increases significantly, an 
important development in breaking drug resistance 
in BC tumors. These anti-tumorigenic effects of AST 
provide a glimpse of a global picture of the effect of 
phytochemicals on BC therapy and/or prevention. 
Animal studies focusing on AST and nano-AST-
mediated changes in expression of tumor 
suppressors, RTKs and growth pathway molecules 
as well as AST interactions with anti-metastatic 
miRNAs will consolidate our findings in the actual 
tumor cells and tumor microenvironment and assess 
AST utilities against tumor chemoresistance and 
metastasis in combined modes of clinical BC 
therapy.
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ations about cancer. Physicians, the media, and 
patients and their families use descriptive language 
and metaphors to express and convey the impact and 
experience of the disease. Conceptual metaphors play 
an important role in understanding the different 
aspects of emotional concepts when it is difficult to 

4
express them.  Sontag in his book diseases and 
metaphors suggested that cancer metaphors emerged 
under the influence of military metaphors. 
Expressions like alien cells attack the body, defensive 
defects, surgery, radiography, chemotherapy, attack 
and counter-attack are examples of the effects of 

5 
military metaphors on cancer metaphors. This may be 
why the metaphors used in most cases have a harsh 
and scary nature which create a sense of fear of 
cancer. Thus, understanding military metaphors are 
effective in our awareness of breast cancer metaphors. 
Examples of these metaphors have been seen in 
published articles on breast cancer including the 
following: "Women who are survivors of breast 

Introduction
Breast cancer has a long history as a disease in 

civilized society and medical science. However, 
women avoid talking about it with their families, but 
this issue has attracted much attention in the past 25 

1,2year.  Cancer can change almost every aspect of a 
person's life. Analysis of how patients talk about 
themselves and how they feel is especially important 

3
in raising awareness among these patients.  Research 
shows dissatisfaction of many breast cancer patients 
with the way in which words are used to describe it in 
the process of treatment. Images and metaphors are 
generally used in health community in communic-

ARTICLE  INFO 

Methods: This study investigated metaphors associated with breast cancer 
using data from SID, magiran, and noormags databases. 

Results: The results showed that a number of medical concepts of cancer are 
expressed using conceptual metaphors, and that Persian speakers use different 
metaphors to express medical concepts related to breast cancer, such as "breast 
cancer is bad", "breast cancer results in an inactive life", and so on. These 
metaphors can have both positive and negative effects on common perceptions of 
breast cancer. The use of metaphors to address diseases, especially breast cancer, 
can cause feelings of fear and phobia among patients directly or indirectly, leading 
to a lack of timely referral for early treatment, fear of stigma or loneliness and 
death.

Conclusion: The findings of this research can inform experts, researchers and 
doctors that the use of words can be both curative and destructive. Thus, they 
should consider this issue in their careers and statements.

Background: Specialists, researchers, patients, and even their families use 
metaphors to describe diseases. Metaphors are known to be central tools in both 
communication and thinking. Crucially, even though many metaphors become 
conventionalized, metaphor choices are seldom neutral.
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cancer sometimes feel they have lost their 
femininity", written in an article about women with 
breast cancer.  This reveals several metaphors for the 
readers instilling fear and panic in them about breast 
cancer. According to research, the word cancer is the 

6most terrifying word for people among the diseases.  
Research have shown that metaphors can affect 
people's emotions, creating anxiety and fear which in 
turn interfere with proper treatment. Thus, care must 
be taken by doctors and experts in the use of words 
and metaphors if treatment is going to work for cancer 
patients, especially those suffering from breast 

7cancer.  Ever since the book Illness as Metaphor was 
published by Sontag, there has been a good deal of 
empirical and theoretical research on the role of 
metaphors in disease especially cancer all around the 
world. However, the effect of metaphors on fear of 
cancer has not received enough attention in Iran. 

Lakoff and Johnson in 1980 initiated a new strand 
of research on metaphors by publishing their seminal 
work Illness and Metaphor. They developed a 
conceptual metaphor theory (CMT) in which 
conceptual metaphors include cognitive maps or a 
set of domains of dominant goals, most of which are 
subjective, abstract and complex, and less well-
thought-out. Taking advantage of these metaphors, 
doctors can easily express their own complex 
emotional feelings and experiences. Medical 
language experts believe that the language of 
medicine has little clarity as medicine is not just a 
science, but rather science mixed with art influenced 

4 
by emotions and many abstract variables. Emotional 
experiences can hardly be expressed precisely in 
scientific language, so it is these metaphors that 
connect new emotional experiences to old ones and 
help us understand the complex pattern of emotions. 
Therefore, medical professionals widely use 
conceptual metaphors to make communication 
easier. These metaphors are often used with 
euphemisms for a dangerous situation. For example, 
the aim of a study published in 2008 was described as 
follows: the paper aims to investigate the 
relationship between HER2 / neu, p53, ER and PR 
genes with survival rate in patients with breast cancer 

2in Mashhad.  As can be seen, the metaphor survival 
used in the study is a military conceptual metaphor. 
Here survival depicts cancer as a battlefield or war 
for the individual. In the literature on breast cancer, 
malignant and benign have been widely used, which 
apparently divides cancer patients into bad and good. 
This necessitates attention to metaphors used in 
medical articles and discourses especially in the case 
of breast cancer. Thus, the present research aimed to 
examine the metaphors used for cancer, especially 
breast cancer. Specifically, the role and application 
of metaphors in creating fear and panic regarding 
breast cancer will be investigated. The aim of this 
study is to draw researchers and specialists' attention 
as well as that of the public to potential emotional 

1. The full texts of the articles were available. 
2. The journals were approved by Iran Ministry of 
Health.
3.Journals publishing articles only on breast 
diseases and cancer.

Exclusion criteria
1. Lack of access to the full text of the articles 
2. Specialized scientific journals or journals that 
did not have scientific approval from the Ministry 
of Health or the Ministry of Science.

Results
In this study, 10 articles were randomly selected 

from the articles published in breast cancer journals 

In this research, Pragglejaz Metaphor Identifica-
tion Procedure (MIP) (2007) was used to identify 

8words or phrases used metaphorically in the text.  
The entire article was first scanned to gain an 
overview of the entire text of the reviewed article. 
The target units or words within the whole text were 
determined. In this study, words such as breast 
cancer, breast metastasis, etc. were used to identify 
potential metaphors. Every word or metaphor found 
in the text was then examined to determine its 
meaning along with its metaphorical meaning in 
other texts. In this research, words such as invasive 
treatments, survival etc. were found to have other 
meanings such as conflict, aggression, and war. 
Finally, the metaphors were found and listed.

(b) perceptions of breast cancer 
(c) factors contributing to the wide application of 
a metaphor

Methods
To collect data, metaphors used in breast cancer 

articles were studied. Research articles were 
examined to find conceptual metaphors associated 
with cancer. The researcher looked for key words 
like breast cancer, cancer, invasive treatments for 
breast disease, metastasis, chemotherapy for breast 
cancer, mastectomy and radiation therapy for breast 
cancer. Investigation of all texts required an 
enormous amount of time, so the number of key 
words was reduced to make data collection 
manageable. The metaphors found in the research 
articles are listed in Table 1. Inclusion and exclusion 
criteria for the articles under investigation were as 
follows:

Inclusion criteria

effects of words on people and creating fears in 
individuals and society. The question raised in this 
research is as follows:

1. What does the use of cancer metaphors in 
contemporary Persian reveal about? 

(a) dominant views on the phenomena that are 
most frequently described as breast cancers

Metaphors in BC phobia
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Breast cancer is invasive
In sentences containing these metaphors, cancer is 

seen as an enemy, or a wild beast that intends to 
invade and attack individuals. This metaphor depicts 
the feeling of fear and stress caused by the attack of an 
attacker in people. This invader is sometimes the 
breast cancer itself, sometimes a tissue specialist or a 
doctor, sometimes chemotherapy or radiation therapy. 
For example, the following sentence is an example of 

9, 10,11this metaphor : "Postoperative pathology may be 
similar to the initial pathology report or may be more 
severe and even invasive cancer".

Breast cancer threatens the lives of all human 

from magiran, Sid, and noormags databases and 
searched for metaphors and words associated with 
breast cancer. Table 1 presents the specifications of 
the articles and the number of metaphors and then 
summarizes the metaphors and words found.

The following metaphors were found in the 
articles reviewed: 

Breast cancer destroys the sense of femininity
In the sentences containing this metaphor, it is 

stated that women who suffer from breast cancer lose 
part of their femininity or all of their senses and 
sometimes have marital problems. The following is 
an example of this: 

Breast cancer causes a person to feel amputated by 
losing one or both breasts. This lack of an organ in 

In sentences containing this metaphor, cancer is 
considered as an entity or an object that seeks to kill 
all members of human society. According to this 
metaphor, no one is safe from the risk of being killed 
by breast cancer anywhere and under any 
circumstances. The following is an example of this:

beings

Despite many advances in medical science and 
the development of human knowledge in the 
prevention and treatment of various diseases, cancer 
is still the most serious disease that unfortunately 
threatens the lives of many people and the risk of 
catching it exists for a large number of people from 

12
human society.

Table 1. Reseach articles reviewed in the present study

F1-score

8

6

4

8

6

4

10

5

11

6

Article information

Seyed Nouri T, Zahmatkash T, Molayi T, Akbari P, Haghi Z, Mohseni Azad P. Assessment the Risk of breast 

cancer using Gail model. Iranian Journal of Breast Disease Research.2009;1(2):53-57.

Yazdani F. The effects of yoga on function scales quality of life in women with breast cancer undergoing 

radiation therapy: A randomized clinical trial. Avicenna Journal of Nursing and Midwifery Care. 2015;23(1): 

49-62.

Najafi R, Amiri F, Roshnayi G, Abbasi M, Razi M. Factors   Affecting   Survival   in   Patients   with   Breast 
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In such metaphors, it is suggested that people with 
breast cancer become stagnant or inactive in their 
lives, jobs and so on. In these metaphors and words, 
people are told that they will suffer from some kind of 
physical disability following breast cancer and 
surgeries such as breast resection (mastectomy), 
which in turn causes fear and panic about breast 
cancer. The following is an example of this metaphor: 
Breast cancer has caused a passive life in people.

Specialists, doctors and researchers working in 
the field of health and treatment of patients with 
breast cancer use metaphors to make unfamiliar and 
abstract concepts available to the general public. 
These metaphors actually act as frames where words 
take on meaning. According to many studies, the use 
of words has an emotional and cognitive load 
affecting people's mental health and well-being. 
Some studies have shown that metaphors used in 
texts about cancer can express different aspects of the 

4disease and the experience of patients.  In this study, 
it was found that the use of words associated with 
breast cancer can cause negative feelings and 
interference with the treatment, creating fear and 
phobia. In a study conducted to investigate the 
effectiveness of metaphorical therapy on people's 
irrational beliefs, the findings showed that 
metaphorical therapy could neutralize a patient's 
reactions without raising his or her anxiety and 
inform the patient through awareness or help to 
reconstruct the conditions and in some way use 

13
cognitive reconstruction.  In fact, metaphors 
somehow create a false and irrational beliefs that 
form the basis of people's ideas about cancer in 
general and breast cancer in particular. Due to the use 

Breast cancer is synonymous to a passive lifestyle

Discussion

women causes a change in their mental image, a 
decreased sense of femininity, a decreased sense of 
attraction specially sexual attraction as well as 
anxiety, depression, arousal, embarrassment, 
accompanied by fear of relapse, the thought of 
rejection and thoughts of death. With these words or 
metaphors, the person feels that with surgeries such 
as breast removal, she can no longer be like the 
person in the past to her spouse. In this case, the fear 
will overcome the person with the diagnosis of breast 
cancer, leading to actions such as rejecting treatment 
and surgery, denial of the disease and so on.

The study revealed that cancer is used as a 
metaphor in Persian. It also revealed that the use of 
metaphors associated with breast cancer is of 
particular importance in terms of their semantic load 
and their ability to create certain feelings and 
emotions in people. It was also found that metaphors 
associated with breast cancer have a wide use. The 
results of this research are in accordance with the 

4-6, 10-15
results reported by previous results.

of these metaphors and words, doctors and 
researchers have reconstructed people's cognitive 
and emotional beliefs about breast cancer. Another 
study found that metaphors gave rise to culturally 
appropriate treatment methods in individuals, which 
in turn alter emotional beliefs by reducing depression 

14
and increasing resilience in individuals.  Therefore, 
it can be said that by reconstructing and paying 
attention to people's metaphors, it is possible to 
increase people's adaptability and, self-esteem in 

15dealing with diseases.  The findings of this study are 
informative in that they provide insight to experts and 
researchers when reporting their research findings on 
breast cancer in articles and conversations with 
patients and their families.  Conducting experimental 
research in the future can focus on the effect of 
metaphorical therapy on reducing anxiety and fear 
among people with breast cancer.
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Most breast metastasis cases present as a solitary 
nodule and share some significant histological 
features including a metastatic lesion with a fibrous 
pseudocapsule showing a relatively well circumsc-
ribed growth pattern, and the absence of an in situ 

1
carcinoma.  The most common histologic feature of 
ovarian cancer metastatic to breast is papillary serous 

4, 5
adenocarcinoma.  In mammography, the two main 
patterns observed in breast metastases are well 
circumscribed and spheroidal intramammary masses 
without spiculation or calcification, and architectural 

2, 4, 6distortion and other skin changes.  Breast metastases 
on ultrasound are either hypoechoic or isoechoic and 

about 60% of women have a dissemination of 
disease which is usually limited to peritoneal cavity 

3
in 85% of patients.  In advanced stages of the 
disease, ovarian cancer can be metastatic to liver, 

3
lungs and pleura.

Metastases to breast and axilla from extramammary 
sites are uncommon and have been reported in only 2% 

1
of breast malignancies.  They most commonly 
originate from melanomas, lung cancer, sarcomas and 

2renal carcinomas.  Ovarian cancers metastatic to breast 
and axillary lymph nodes are extremely rare and only 

3account for 0.03%-0.6% of all breast neoplasms.  

Introduction

Ovarian cancer has the highest mortality rate 
among gynecological cancers and happens mostly in 
postmenopausal women. At the time of diagnosis, 

ARTICLE  INFO 

Case presentation: A 67-year-old woman with a history of ovarian cancer, 
undergoing chemotherapy presented with redness and swelling in her left breast 
and pathologic axillary lymph nodes. Work ups revealed ovarian cancer 
metastases to breast and axillary lymph nodes. She underwent chemotherapy with 
second line chemotherapeutics. The results were satisfying and the patient is well. 

Background: Metastases to breast and axilla from extramammary sites are 
uncommon and have been reported in only 2% of breast malignancies. Ovarian 
cancer metastatic to breast and axillary lymph nodes is extremely rare and only 
accounts for 0.03%-0.6% of all breast neoplasms. The most common histologic 
feature of ovarian cancer metastatic to breast is papillary serous adenocarcinoma. 
Differentiating the secondary breast malignancies from primary ones is crucial as 
the treatment and prognosis are different, which could avoid many unnecessary 
procedures. Prognosis is generally poor because most patients have simultaneous 
spread of the disease. 

Conclusion: The history of cancer in patients with a breast mass, even if 
clinically benign, may give rise to potential metastases. Screening with physical 
examination and serial mammography for patients with ovarian cancer could be 
beneficial. Early and accurate diagnosis of breast metastatic tumors is critical for 
proper management and preventing unnecessary and possibly harmful procedures.
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In the physical examination, pathologic axillary 
lymph nodes were present. The primary diagnosis was 

Case presentation

In 2017, she presented with abdominal pain. 
Abdominal wall mass guided core needle biopsy 
found papillary-like fragments composed of atypical 
cells with mildly pleomorphic hyperchromatic 
irregular nuclei and eosinophilic cytoplasm with focal 
calcifications. The tumor cells were immunopositive 
for CK7, ER, WT-1 and PAX-8, and immunonegative 
for CK20, TTf-1, CDX2, GATA3, Mammaglobin A 
and Calretinin  markers.  Analyses  besides 
histomorphology and immunohistochemistry findings 
suggested left ovarian serous carcinoma. She received 
three sessions of Avastin (Bevacizumab) based 
chemotherapy and then underwent surgery in 
February, 2018. The patient continued to receive 
chemotherapy with Avastin for four more sessions 
after the surgery. Positron emission tomography 
(PET) scan was done and to complete the therapy, 
eight more Avastin based chemotherapy sessions were 
planned; however, after seven sessions, swelling and 
erythema appeared in the left breast (Figure 1). 

2have well circumscribed margins.

A 67-year-old woman who was previously 
diagnosed with mullerian serous ovarian carcinoma 
in 2017, presented to our care unit in July 2019 with 
swelling and redness in her left breast.

Differentiating the secondary breast malignancies 
from primary ones is crucial as the treatment and 
prognosis are different, which could avoid many 
unnecessary procedures. Prognosis is generally poor 
because most patients have simultaneous spread of 

2
the disease.

In her previous screening mammography  in 
2017, scattered areas of fibroglandular density and 
benign calcifications were found in both breasts. 
There was no evidence of skin or nipple retraction or 
pathologic adenopathy.

In this study, we are presenting a 67-year-old 
woman with breast and axillary lymph node 
metastases from ovarian cancer.

breast cancer metastasis to axillary lymph nodes. Left 
axillary lymph node needle biopsy was done. The 
results showed nests of large epithelioid cells with 
subsequent immunohistochemistry (IHC): PAX-8: 
Positive, WT-1: Negative, TTf-1: Negative, 
Chromogranin: Positive, synoptophysin: Negative, 
ER: positive 50%, PR: Negative, HER-2: Equivocal 
(2+), CK: Positive, GATA-3: Negative and KI67: 
80%. The findings suggested that the lesion was a 
metastatic carcinoma of ovarian origin. Direct digital 
bilateral mammography (DDR), mediolateral-oblique 
(MLO) and cranial-caudal (CC) views, bilateral breast 
sonography and left breast skin lesion biopsy were 
done to confirm the diagnosis.

The mammogram (Figure 2) revealed mild skin 
thickening in the left breast, compared to her previous 
mammography. Pathologic high density enlarged 
lymph nodes were seen in the left axillary region. No 
pathology was detected in the breast parenchyma. 

In the sonography with 15 MHZ probe, 
echogenicity of both fibroglandular tissue appeared 
normal, but mildly ductal ectasia in both breasts, a 
lipoma of 9mm at 6 o'clock of left breast and skin 
thickening in central portion of left breast were found.  
Also, some lymph nodes with cortical thickness of up 
to 31 mm in the left axillary region and 13 mm in the 
right axillary region were seen. 

Left breast skin lesion biopsy revealed dermal 
tumor emboli and intravascular involvement by high 
grade papillary carcinoma. IHC findings including 
positive PAX-8 and negative GATA-3 in both 
biopsies of axillary lymph node and breast skin were 
more in favor of metastatic ovarian carcinoma.

Figure 1. Swelling and erythema on patient's left breast

Figure 2. Axillary lymph node in mediolateral oblique (MLO)
 view of mammography

89Ghelichkhani, et al. Arch Breast Cancer 2020; Vol. 7, No. 2: 88-92

Ovarian cancer metastasis to breast and axilla



After biopsies and during preparation for 
chemotherapy, she developed symptoms (such as 
coughs and chest pain) similar to a cold. Radiology 
scan revealed pleural effusion. The fluid was 
discharged by thoracoscopy, pleurodesis was done and 
cytology confirmed malignant pleural effusion. Then 
the patient underwent chemotherapy with keytruda 
and topotecan. The outcomes were satisfying and 
there was no pathology in her breasts and axillary 
region or any side effects except ascites (Figure 3). 
The follow up continued for 3 months after 
interventions and the patient showed a very good 
clinical response.

The present report describes a case of ovarian 
cancer metastasis to the breast and axilla. Metastases 
to breast from extramammary primary sites are rare. It 
regularly happens among age groups at risk for 
primary breast carcinomas. Malignant melanoma, 
lung cancer, lymphoma, ovarian cancer, soft tissue 
sarcoma, gastrointestinal and genitourinary tumors, 
and some sporadic tumors such as thyroid neoplasm, 
osteosarcoma, and cervical, vaginal and endometrial 
carcinoma, are the most common tumors to 
metastasize to the breast from extramammary 

2, 7locations.  The most common symptom among 
patients is a palpable breast mass, although the lesion 
can also be found in regular mammography 

8incidentally.  

A solitary tumor is the most common type of 
clinical presentation of metastatic breast cancer 
(85% of patients) and only 4% of patients have 

10diffuse involvement.  The upper outer quadrant is 
the most common location for metastatic lesions 

11(62% of patients).  

Metastatic breast tumors are typically firm, 
superficial, well-circumscribed by a fibrous 
pseudocapsuleand movable masses with the overlying 

1, 9
skin generally of normal consistency.  Previous studies 
indicated that calcifications are extremely rare and can 

3, 8 
only be seen in metastatic papillary carcinomas.

Discussion

For differential diagnosis of ovarian cancer 
metastasis to breast, a considerable number of 
immunohistochemical markers have been reported 
to be useful including ER, PAX8, CK7, CK20, 
GATA3, CA125, WT-1, GCDFP-15, and mesothelin. 
WT-1 exists in 70% of ovarian carcinomas and 95% 
of serous papillary carcinomas; however, it is found 

15in less than 10% of breast cancers.  In addition, 
Mesothelin is found in more than 90% of serous 
papillary ovarian carcinomas, but it is poorly 

16 expressed in 3–14% of breast cancer cases.

Previous studies suggested fine needle aspiration 
(FNA) of the lesion is a proper and cost-effective 

7, 12diagnostic approach.  On the contrary, Smymiotis et 
al. discouraged FNA as it was not helpful in 
differentiating primary breast carcinoma from 

13metastatic tumors.  When examined microscopically, 
metastases usually do not have an invasive ductal or 

9in situ component.

It is critical to differentiate breast metastases 
precisely from primary breast cancer because the 
prognosis and treatment are significantly different. 
Breast surgeries and radiation therapy can be 
unnecessary for metastases. In addition, chemother-
apeutic treatments used in secondary tumors are 
different from primary breast lesions. Some studies 
suggest that ovarian metastasis to the breast should 
be treated as a systemic disease with proper 

17
chemotherapeutics.  Conservative breast surgery is 
generally best reserved for patients who do not 
respond to systemic therapy and need palliation. In 
addition, a study of 169 patients with extramammary 
metastases to the breast found a considerably higher 
survival rate in patients undergoing breast metastasis 

8 
surgical resection.

The result of the previous reviews are not sufficient 
to provide a meaningful survival rate in this patient 

While no marker should be considered to be 
100% precise, these markers, alongside a 
comparison of the pathology of the primary tumor 
and the suspicious breast tumor, can help to 
distinguish breast metastases from primary cancer. 
Routine pathologic examination and considering 
clinical history may also be helpful to differentiate 
primary breast cancer from metastatic cancer.

The most common type of breast metastases from 
1 ovarian tumors is papillary serous adenocarcinoma 

which is not a common pattern of the majority of 
invasive breast carcinomas.

Immunohistochemical studies may also be 
helpful for diagnosis in some cases. Use of tumor 
markers such as expression of C7 and CK20 for 
adenocarcinoma, TTF-1 for lung cancer, aFP for 
hepatocellular carcinoma (HCC), Ki-67 cell 
proliferation marker, ER/PR, BRST-2 and HER-
2/neuoncoprotein for primary breast cancer, can be 
beneficial for locating the origins of metastatic 
breast tumors without specific morphological 

8, 14
feature.

Figure 3.  Abdominal CT scan demonstrating ascites
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Metastases to breast can mimic primary breast 
cancer. While breast metastases of ovarian cancer are 
uncommon, screening with physical examination and 
serial mammography for patients with ovarian cancer 
could be beneficial. The history of cancer in patients 
with a breast mass, even if clinically benign, may give 
rise to the possibility of potential metastases and may 
need further evaluation. A combination of patient’s 
clinical history, and radiologic, microscopic, 
pathologic and immunohistochemical features, could 
distinguish a primary breast mass from metastases. 
Early and accurate diagnosis of breast metastatic 
tumors is critical for proper management and 
preventing unnecessary and possibly harmful 
procedures in patients. Considering the poor 
prognosis of metastatic lesions, treatments should be 
individualized. Further work is necessary to confirm 
whether surgical resection of metastasis to the breast 
will bring a survival benefit in selected patients.

Ethical Consideration

group, due to the rarity of these metastases and the 
small number of patients. However, studies suggest 
that breast metastases and specifically from ovarian 

18
origins have an exceedingly worse prognosis.  
Patients have a median survival time of 10 months 

8from the time their breast metastasis is diagnosed.
Further clinical studies on ovarian cancer 

metastasis to the breast should be conducted to 
establish new specific markers for a more precise 
histopathological diagnosis based on biopsy 
specimens and to assess the real need for surgical 
intervention in terms of short and long-term prognosis 
compared to a palliative chemotherapy.
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Case Presentation 
A previously healthy 38-year-old Philipino lady, 

unmarried and nulliparous with a family history of 
fibroadenoma, presented with a mass in the right breast 
for the last year. Over the preceding 6 months, the mass 
had been progressively increasing in size and was 
painful. The pain markedly increased during 
menstruation. There was no nipple discharge, bone 

rapid increase in the size of the tumor or if the 
radiographic finding shows heterogeneous 
hypoechoic internal echoes without calcification. 
Moreover, once a phyllodes has been diagnosed, it is 
recommended to have a high degree of suspicion for 
malignancy despite a benign core biopsy.

Introduction
Phyllodes tumors are very rare and closely 

resemble fibroadenomas, making their detection 
even more difficult. Diagnosis and proper 
management are crucial because of the malignant 
potential and tendency to recur. Phyllodes tumor 
bears specific clinical characteristics and should be 
considered by the clinician as a differential diagnosis 
for the breast lumps if clinical suspicion arises by the 
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Conclusion: Phyllodes tumor bears specific clinical characteristics and should 
be considered as a differential diagnosis in any mass lesion of the breast.. 
Diagnosis and management are crucial in phyllodes tumor because of their 
malignant potential recurrence. Clinicians should be competent in distinguishing 
between fibroadenoma and a phyllodes tumor. Lastly, given the rarity of phyllodes 
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Due to rapid progression of clinical symptoms 

pain, weight loss or night sweats. The medical, surgical 
and social history was insignificant. Her quality of life 
and occupation as a nurse was severely affected as she 
was unable to lift her right hand due to pain.

On physical examination, the right breast had a 
mass of dimensions 5x3 cm at 10 o’clock position. It 
was firm, lobulated, fixed to the underlying tissue 
and tender to touch. The overlying skin was 
erythematous. There was no peau’d orange, nipple 
discharge or nipple retraction in either breast. No 
lymph nodes were palpable. The left breast was 
unremarkable. Liver and spleen were not palpable. 
General examination was unremarkable.

Ultrasound of the right breast is shown in Figure 1 
revealed a solid, well circumscribed, lobulated mass 
with mixed echo pattern suggestive of fibroadenoma 
with atypical radiologic features. Bilateral axillary 
lymph nodes were nonspecific. Therefore, the 
patient was classified as BIRADS Iva. 

Core biopsy in Figure 2 demonstrates the cores of 
the breast tissue with papillary protrusions of stromal 
connective tissue with a leaf‐like appearance. There 
was no evidence of mitosis or cytological atypia. 

and atypical findings obtained from Ultrasound, 
there was a high suspicion for malignancy. 
Therefore, excision biopsy was recommended by the 
Multidisciplinary team (MDT). Excision biopsy 
showed a foci of malignant phyllodes tumor 
accounting for 15-17% of the neoplasm. The 
epithelium, as seen in Figure 3, was arranged in broad 
leaf like clefts with scattered multinucleated bizarre 
stromal cells showing moderate pleomorphism  and 
hyperchromasia. 

Increased mitotic activity with mitoses up to 14-
16 per 10 HPF were identified with some abnormal 
mitosis as seen in Figure 4. 

A staging CT scan of chest, abdomen and pelvis 
was performed which showed no evidence of lymph 
node involvement and no distant metastasis.

Following some discussion with Multidisciplinary 
team including a breast surgeon, an oncologist and a 
pathologist regarding the small size of the patient’s 
breast, a total mastectomy of right breast was 
performed and the specimen weighing 19.7gm and 
measuring 4.5x3.5x3cm was sent to histopathology. 

Immunohistochemical analysis done by a panel 
of cytokeratins (CKs) showed that CKAE1/AE3 was 
negative in stroma and CD34  was positive in 
stromal cells.   

Figure 1. Ultrasound demonstrates a solid 4.25 x 3.3 x 2.4 cm
 well-circumscribed lobulated mass with a heterogeneous

 mixed echopattern and, casting a posterior shadow.  

Figure 2. Core biopsy showing the cores of the breast tissue with 
papillary protrusions of stromal connective tissue

 producing a leaf‐like appearance.

Figure 3. Excision biopsy revealing scattered multinucleated bizarre 
stromal cells that show moderate pleomorphism and hyperchromasia.

Figure 4. Excision biopsy showing increased mitotic activity 
with some abnormal mitosis.
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No evidence of residual malignant phyllodes tumor 
was found. There was benign fibroepithelial changes 
with stromal fibrosis, with few ectatic ducts and 
microcalcification seen. 

Discussion

The patient had a good postoperative recovery and 
was able to return to work as a nurse. Two weeks post 
discharge, she was followed up in breast clinic where 
she complained of pain and hypersensitivity of the 
right chest wall. Clinically, the scar had healed with 
no signs of infection. The patient was reassured and 
scheduled for an appointment with physiotherapy 
department. She was put on a follow up plan with 
breast surgery clinic after 3 months.

Phyllodes tumours are rare fibroepithelial 
neoplasm of the connective tissue of breast accounting 
for <1% of all breast malignancies and has an 

1incidence of about 2.1 per million.  In 1838, Johannes 
Muller coined the term cystosarcoma-phyllodes based 
on leaf-like projections extending into cystic spaces 
and sarcoma-like stroma of the tumor. However, since 
up to 70% of phyllodes tumor are benign, the term 
“cystosarcoma” was removed and the tumor is now 

2referred to simply as phyllodes tumors.  Malignant phyllodes tumor (PT) is characterized 

Phyllodes tumors are benign breast tumors found 
predominantly in females aged between 35 and 55 

3(median 45).  The size of the tumor is variable, from 
1 cm to 41 cm (on average from 4 cm to 7 cm) and the 

4skin is bright, stretched, and diminished.  It has an 
initial phase of slow growth followed by the second 
phase of rapidly accelerating growth over a period of 

2weeks to months.   It may be associated with changes 
of overlying skin including atrophy, skin thinning, 
bloody nipple discharge, or nipple retraction, if the 
areolar region is involved. 

According to the World Health Organization 
(WHO) classification of 2012, phyllodes tumor is 
classified as benign, borderline, or malignant as 

6
shown in Table 1.

On mammography and ultrasound, phyllodes 
tumors lack distinguishing characteristics and, thus, 
findings are not specific. Breast ultrasound usually 
shows a mass with size>=3,irregular shape, 
microlobulated borders, complex internal echo 
pattern, and hypervascularity, while internal cystic 

5areas on MRI are suggestive of phyllodes tumor.   
Mammography demonstrates a very dense mass 
compared to the surrounding parenchyma. 

Table 1. Three-Tiered Grading System for Phyllodes Tumors Based On 2012 World Health 
Organization Classification.

MalignantBorderline

Mild

Mild

<5

Absent

Well-defined

Marked

Marked

>10

Present

Infiltrative 

Moderate

Moderate

5-9

Absent or focal

Well-defined or focal infiltrative

Stromal cellularity

Stromal atypia

Mitosis (per 10 HPF)

Stromal overgrowth

Tumor margin

BenignHistologic features

found that adjuvant radiotherapy for borderline and 
malignant tumors yielded superior 10-year local 

9control rates; but no survival benefits.  Chemotherapy 
is reserved for highly selected patients with large, 
high-risk, or recurrent malignant phyllodes tumors. 
However, hormonal therapy is not used to treat 
phyllodes tumors. 

The survival rate for malignant phyllodes tumors 
is reported as approximately 60–80% at 5 

10years. After the tumor has metastasized, the average 
11net survival is 30 months.

In conclusion, PTs are a rare cause of rapidly 
enlarging painless breast masses in middle age 
women. Further workup should be considered when 
a patient suspects that the lesion is growing in size 
within 6 months to a year. Ultrasound usually shows 
heterogeneous hypoechoic internal echoes without 
calcifications. Our case highlighted the fact that it is 
difficult to diagnose phyllodes based on a core 
biopsy due to the subjective nature of interpretation 
of the degree of stromal cellularity as well as the 
degree of atypia. Even if a phyllodes is diagnosed on 

by marked stromal cellularity and nuclear 
pleomorphism, stromal overgrowth, and more than 
10 mitoses per 10 HPF. The presence of heterologous 
s a r c o m a t o u s  e l e m e n t s  ( l i p o s a r c o m a , 
chondrosarcoma, and osteosarcoma) alone qualifies 

7a PT as malignant.
In our case, the histopathologic features of the 

tumor include the arrangement of epithelium in broad 
leaf like clefts with scattered multinucleated bizarre 
stromal cells showing moderate pleomorphism. 
Increased mitotic activity with mitoses up to 14-16 
per 10 HPF are identified with some abnormal 
mitoses. These findings are compatible with those 
from malignant phyllodes tumors. 

The mainstay of phyllodes tumour management 
has traditionally consisted of surgical excision with 
wide tumour-free margins, generally defined by some 

8
authors as at least 10 mm.  Axillary lymph node 
dissection is not necessary. Adjuvant radiation 
therapy may benefit borderline or malignant tumors, 
but not benign ones. Belkacemi et al. in an analysis of 
the cases collected from the Rare Cancer Network 
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6.   Lakhani SR. WHO Classification of Tumours of 
the Breast: International Agency for Research on 
Cancer; 2012.

7.   Zhang Y, Kleer C. Phyllodes Tumor of the Breast: 
Histopathologic Features,  Differential 
Diagnosis, and Molecular/Genetic Updates. 
Archives of Pathology & Laboratory Medicine. 
2016;140(7):665-671.

5.  Duman L, Gezer N, Balcı P, Altay C, Başara I, 
Durak M et al. Differentiation between 
Phyllodes Tumors and Fibroadenomas Based on 
Mammographic Sonographic and MRI Features. 
Breast Care. 2016;11(2):123-127

9.  Belkacemi Y, Bousquet G, Marsiglia H, Ray-
Coquard I, Magne N, et al. Phyllodes tumor of 

8.   Tan BY, Acs G, Apple SK, Badve S, Bleiweiss IJ, 
et al. Phyllodes tumours of the breast: a 
consensus review. Histopathology. 2016;68(1):5-
21.

The patient has given written informed consent to 
publish this case (including publication of images).

core biopsy, an excision biopsy is always required to 
determine if it is a benign or malignant phyllodes 

12tumour.  Surgical management is the mainstay of 
1 3

treatment  while adjuvant treatment with 
chemotherapy; radiotherapy or hormonal therapy 
currently have no clear evidence of benefit and 

14
remain controversial.  Therefore, we recommend 
physicians to be vigilant of phyllodes tumors and 
consider them in the differential diagnosis should the 
clinical suspicion be raised. 
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As the role of local therapy in multidisciplinary 
management breast cancer has been evolving over 
the past few of decades, so has the concept of 
oncoplastic surgery. While the safety of breast 
conserving therapy, or BCT, which consists of 
lumpectomy and adjuvant breast radiotherapy, for 
invasive and in situ breast carcinomas is well-

1,2
established , the idea of a lumpectomy for larger 
lesions has been a challenge, even when neoadjuvant 
systemic therapy could be expected to downsize the 
lesion of interest.  

As for the issue of local control, achieving clear 
surgical margins is a priority in ensuring the safety of 
BCT. A large number of studies have addressed this 
in both invasive breast cancer and ductal carcinoma 
in situ (DCIS), consistently demonstrating low re-
excision rates in patients undergoing oncoplastic 
breast conserving surgery (4-12%), with breast 
conservation successfully achieved in greater than 

5-8
90% of cases.  These findings can reassure us as 
surgeons of the reliability of preoperative clinical and 
imaging assessment of the malignancy planned for 
resection, and it is, undoubtedly, at least in part, 

Oncoplastic surgery encompasses a number of 
procedures combining oncologic and reconstructive 
techniques utilized in the surgical management of 
larger breast lesions, and this strategy has been 

3,4 perfected and evaluated over the last 2 decades. In 
this process, there have been a number of outstanding 
challenges related oncoplastic surgery, especially 
relevant for the surgical oncologist: 1) the oncologic 
safety and the degree of local control associated with 
a lumpectomy for a larger lesion; 2) the optimal 
timing for a reconstructive procedure to overcome 
the potential cosmetic deformities resulting from 
excising a larger volume of tissue. 

attributable to more “generous” excisions taking 
place in anticipation of a reconstructive operation. 

Factors that have been found to be associated with 
2 

higher re-excision rates are BMI of least 25 kg/m and 
above, presence of mammographic calcifications, 
presence of DCIS in the lumpectomy specimen and 

5,9invasive lobular histology.  This is an important 
observation for patient counselling since the 
management of positive margins could be a 
challenge in cases when an immediate oncoplastic 
reconstructive procedure is performed during the 
same operation, as the latter extensively rearranges 
the breast tissue. In situations like these, when 
positive margins are reported after the operation, 
there is not clear guidance in the existing literature as 
to how a re-excision can be reliably performed, as the 
margins of interest would be difficult to be identified 
within extensively rearranged breast tissue. There is 
only anecdotal evidence related to intraoperative 
margin assessment (to enable margin clearance) and 
to intraoperative margin orientation (to facilitate 
initial lumpectomy wall identification for a possible 
subsequent re-excision). If there is no certainty about 
identifying the margin to be re-excised, the patient 
would likely require a mastectomy. Therefore, it may 
be more practical to complete the lumpectomy, with 
or without re-excisions, if necessary, and confirm the 
negative margin status and to plan the reconstructive 
procedure on a different date. 

Additionally, there has been mounting evidence 
of excellent long-term local control achieved by 
oncoplastic surgery. In a single-institution 
retrospective analysis by Crown et al. which 
included 71 patients who underwent oncoplastic 
breast surgery, at a mean follow-up of 32.1 months, 
the local recurrence rate was 1.4%, and over 90% of 
patients reported excellent or good cosmetic 

8
outcomes.  A larger retrospective study by Mansell 
et al. included 980 patients from an institutional 
prospective database, of whom 104 underwent an 
oncoplastic procedure, 558 had standard breast 

10conservation and 318 had mastectomies.  It is 
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Pro and cons for OBS

Admittedly, there is controversy regarding the 
optimal timing oncoplastic reconstructive procedure 
and adjuvant radiation. If the reconstruction is 
performed prior to radiation, a lower rate of radiation-
related wound healing complications might be 
expected; however, subsequent radiation may affect 
the treated breast in a way that would compromise its 
symmetry with the contralateral breast, whether or 
not the latter had undergone an oncoplastic 
procedure. On the other hand, postponing of the 
oncoplastic reconstructive procedure until after 
radiation may be more optimal in achieving 
symmetry, but possibly at the price of a greater risk of 
healing issues associated with radiation. As these 
procedures become more prevalent, there will be a 
better consensus on the most appropriate timing of 
the reconstructive operation with respect to adjuvant 
radiotherapy.

Another consideration is the safety of the 
oncoplastic approach following neoadjuvant 
chemotherapy. In a study by Adamson et al., among 
429 patients who underwent an oncoplastic procedure, 

14122 underwent neoadjuvant chemotherapy.  In this 
study, the neoadjuvant chemotherapy group consisted 
of younger patients (median age 52 years vs. 57 years), 
but they had more advanced tumors, and there was no 
difference in the postoperative complication rates 
observed. 

An important aspect of the oncoplastic approach 
is the possibility of the already mentioned significant 
tissue rearrangement potentially resulting in 
difficulty in interpreting future mammographic 
studies; however, a study by Piper et al. demonstrated 
that at up to 5 years following oncoplastic procedures 
and standard lumpectomies there were no differences 
in mammographic recalls and in the number of 

15 imaging-prompted biopsies. As the comfort level 
with oncoplastic surgery has increased overtime, it is 
not surprising that the utilization of this approach has 

16
significantly grown.

noteworthy that the patients who underwent an 
oncoplastic procedure had larger and higher grade 
tumors, and fewer of them were estrogen and 
progesterone receptor positive, yet the 5-year local 
recurrence rates were very low in all 3 study groups 
(3% in the oncoplastic group, 3.4% in the standard 
lumpectomy group and 2% in the mastectomy 

1 0group).  Subsequently, other studies have 
corroborated the oncologic safety of the oncoplastic 

11-13 approach.

In summary, there is a convincing body of 
evidence to-date as to the oncologic safety of the 
oncoplastic approach to breast cancer, as it appears 
that more generous excisions and meticulous negative 
margin achievement result in outcomes similar to 
those seen with standard BCT. It may be more rational 
to complete the oncoplastic lumpectomy to ensure the 
negative margin status, and to proceed with the 
reconstructive procedure at a later date, in order to 

3. Anderson BO, Masetti R, Silverstein MJ. 
Oncoplastic approaches to partial mastectomy: an 
overview of volume-displacement techniques. 
Lancet Oncol. 2005; 6:145-157.
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IDP is a benign, circumscribed, intra-ductal 
proliferation consisting of fibro-vascular cores 
covered by benign myoepithelial and outer epithelial 
layer. IDPs can be generally categorized into two 
types: central IDPs which involve large, central 
lactiferous ducts, and peripheral IDPs which involve 
the terminal duct lobular units. Central IDPs are 
mostly solitary, and peripheral IDPs tend to be 
multiple. Although multiple peripheral IDPs have 
been sometimes referred to as papillomatosis, this 
appellation is discouraged because of its inconsistent 
usage for different types of lesions. Clinically, 
central IDPs have variable sizes and present with 

carcinoma). These lesions demonstrate papillary 
1morphology. 
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Background: Papillary lesions of the breast are a heterogeneous group of 
neoplasms, the diagnosis and treatment of which is challenging. Typically surgical 
excision is recommended for papillary lesions after core needle biopsy (CNB) to 
rule out concurrent malignancy when a diagnosis of papilloma with atypia is 
yielded on CNB. For papilloma without atypia, however, making a decision about 
excision versus observation is challenging.

Conclusion: Histoathology review of CNB specimen in rare and high risk 
lesions may have some advantages. On the other hand, in high risk circumstances, 
the excision of the lesion is recommended. Thus, in this case, the multi-
disciplinary team recommended excision of the lesion.

Case Presentation: A 14-year-old female with nipple discharge, and a 2 cm 
mass in the right breast, with the pathology of intra-ductal papilloma without 
atypia on CNB presented. The question to be answered by multi-disciplinary team 
was the best management of this papillary lesion and whether the follow up was 
adequate or excision was mandatory.

Question: What is the best plan for management of the young patient according 
to the primary pathology report of Juvenile Papillomatosis?
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Papillary lesions (PL) of the breast are a 
heterogeneous group of neoplasms, which include 
intra-ductal papilloma (IDP), IDP with usual ductal 
hyperplasia, IDP with atypical ductal hyperplasia, as 
well as IDP with ductal carcinoma in situ (DCIS), 
papi l lary  DCIS  and  papi l lary  carc inoma 
(encapsulated papillary carcinoma and solid-papillary 
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Surgical excision is often conducted for papillary 
lesions after CNB to rule out concurrent malignancy 
when a diagnosis of papilloma with atypia is yielded 

8at CNB.   However, for PLs without atypia, making a 
decision about excision versus observation is a 
dilemma for the surgeon. 

nipple discharge that is often bloody. Peripheral 
IDPs are most frequently identified as small masses 
or densities on mammography. Both lesions may 
have micro-calcifications because of infarction 
and/or sclerosis followed by dystrophic calcium 

2-4 deposition.  

Ultrasonography revealed a 27 x 15 x 24 mm iso-
echoic mass with lobulated margin in the right breast 

Case presentation

Papillary lesions are challenging to diagnose and 
treat. PLs are usually identified by mammography 
and ultrasonography and subsequently diagnosed by 

5core needle biopsy and/or vacuum-assisted biopsy.  
Imaging-guided core needle biopsy (CNB) provides 
reliable diagnosis of breast lesions, but papillary 
lesions detected at percutaneous biopsy may be 

6
difficult to interpret histologically.  In addition, 
limited material and sampling error at CNB may lead 
to neglecting the presence of atypia or malignancy 

7
within or adjacent to the lesion.

The patient was a 14-year-old female presented 
with right breast spontaneous nipple discharge and 
mass. She had nipple discharge in the last 18 months, 
which was bloody in the beginning and then turned to 
serous discharge. She did not take any medication 
and had no family history of breast cancer. On 
physical examination, there was no distinct mass but 
a 2 x 2 cm thickening area was noted under the 
nipple-areolar complex. There was no spontaneous 
nipple discharge though a single duct serous 
discharge was detected on compression.

Question
The best management of the disease in a 14-year-

old female patient with a symptomatic papillary 
breast lesion (surgical excision vs. follow up) was the 
main concern faced by the Multi-disciplinary 
Team(MDT).

Discussion 
Juvenile papillomatosis of breast or Swiss cheese 

disease is a rare lesion, which is more common in 
adolescence and young people (with mean age under 
23). The disease typically presents with painless mass 
that, on physical examination, is circumscribed, 
easily movable, and most often considered to be a 
fibroadenoma. These lesions appear to be well-

9
circumscribed but they are not encapsulated.  
Patients usually present with mass; however, 

10
hemorrhagic discharge and pain are rarely seen.  Our 
patient had nipple discharge which was not bloody. 
The size of juvenile papillomatosis reportedly ranges 
between 1 and 8 cm, but the lesion was 3 cm in our 
patient.

retro-areolar region (BIRADS 4b). Because of the 
young age of the patient, MRI was requested, which 
showed a 30 x 12 x 18 mm sub-areolar mass with 
irregular margins, there was an iso to hyper-intensity 
and heterogeneous enhancement pattern with rapid 
washout kinetics in right retro-areolar area in T2 
(BIRADS 4b). She underwent core needle biopsy, and 
the pathology diagnosis of florid papillary hyperplasia 
(compatible with juvenile papillomatosis) was 
reported. There was no sign of atypia or malignancy.

Juvenile papillomatosis is a clinicopathological 
entity, first described by Rosen et al. Pathologic 
examination demonstrates a constellation of benign 
lesions and proliferations including dilation of ducts, 
multiple intraductal papillomas, usual ductal 

Figure1. Intra-ductal papilloma. A. Papillary fronds lined by a continuous layer of cuboidal 
myopepithelial cells (long black arrows) underlying a layer of columnar epithelial cells
 (short red arrows). H&E, 200x. B. Cytokeratin 5/6 highlights myoepithelial cells. Some

 epithelial cells are also stained (arrows). CK5/6 immunostain, 200x. C. P63 shows 
positive nuclear reaction in myoepithelial cells. P63 immunostain, 200x.
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well-developed stroma, two cell types without 
cytological atypia but florid epithelial hyperplasia in 
some foci in favor of intra-ductal papilloma with florid 
usual ductal hyperplasia” as can be seen in Figure 1. 
Then the patient went under routine follow up.

The written consent was signed by the patient and 
her parents.

examination illustrated “dilated ducts, intra-ductal 
papilloma with complex intricate branching fronds with

In conclusion, it seems that it is better to review 
the CNB specimen when the primary report is among 
rare  diseases of the breast and the patient is in high-
risk group for papillomas. Surgical excision is 
recommended for the latter group
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Ultrasonography is an optimal tool for diagnosis. 
MRI also aids in diagnosis by showing small internal 

12cyst on T2.  In our patient ultrasonography and MRI 
revealed an irregular mass in retro-areolar region, 
which was not compatible with the pathology of 
juvenile papillomatosis. Therefore, the MDT 
recommended the review of the patient’s slides. 
Subsequently, a diagnosis of intraductal papilloma 
with usual ductal hyperplasia was rendered. 

In some situation, surgical excision is recommended 
for papillary lesions following CNB to rule out 
concurrent malignancy when a diagnosis of papilloma 

8with atypia is yielded at CNB.  However, for the 
papillary lesions without atypia, decision-making 
regarding excision versus observation are conflicting. 
In fact, as 17-24% of the lesions can be underestimated 

13by CNB,  some authoroties prefer to remove the 
lesions surgically. Others, however, support follow-up 
with repeated imaging owing to the low rate of 

14malignancy of benign papillomas.  Different studies 
reported a malignancy risk of 2-7% associated with 
benign papillary lesions. The rate of upstaging of the 
lesions in surgical excision is quite variable among 
published studies. There is a risk of 7.5% for the 
upstaging of papillary lesions without atypia. This risk 

15
rises to more than 30% in papillary lesions with atypia.  
Recently, there has been a tendency toward risk 
stratification instead of a uniform surgical approach for 
papillary lesions without atypia. According to previous 
studies, low-risk situations that could be followed are 

15,16
listed in Table 1.  If there was a high-risk 
circumstance, excision of the lesion is prudent. 

hyperplasia, cystic changes, apocrine metaplasia, 
fibroadenomatoid hyperplasia and sclerosing 

11adenosis.

Our patient had two high-risk factors, the first being 
the size of mass which was about 3 cm and secondly 
the observation that she experienced nipple discharge.

MDT recommendations
After imaging review, the lesion in MRI was found 

to be a BIRADS 4a lesion, and the MDT decided to 
review the CNB specimen histopathology result for 
precise interpretation due to the discrepancy between 
imaging and pathology. Pathology review demonstrated 
“intra-ductal papilloma with usual ductal hyperplasia.” 
The MDT recommended the excision of the lesion 
because it was symptomatic and the lesion was about 3 
cm in size which made her follow up with a higher risk 
of missing an underlying malignancy. As the patient and 
her family were concerned about follow-up too, she 
underwent excisional biopsy. Postoperative pathology 

The patient’s concern about malignancy is an 
important point that should be considered in 
decision-making. Patients should be informed about 
the low risk of malignancy in cases with benign 
papillary lesions without atypia, and should be part 

16
of the decision-making process.  Our patient and her 
family were concerned about malignancy. 

Table 1. Low-risk situations which could be 
considered for follow-up with imaging
Size less than 1 cm
Age under 50-55 years
Lesions discovered incidentally
Imaging concordance
Low BIRADS
Central papilloma (located less than 5 cm from the nipple)
Asymptomatic lesions
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In Sub-Saharan Africa, BC occurs at young age at 
4

presentation and is diagnosed at advanced stage.  

are marked geographical variations in incidence 
rates, with BC being highest in the high-income 
countries (HICs) and lowest in the low- and middle-
income countries (LMICs). The actual incidence of 
BC in Sudan is unknown because of the lack of a 
national cancer registry. Data from hospital-based 
registry revealed that BC is the most common cancer 

2in Sudan.  A report by the Khartoum Cancer Registry 
showed that the incidence of BC in Khartoum state 

3
was 25.1 per 100,000.

Introduction
Breast cancer (BC) is the most commonly 

1reported cancer among women worldwide.  
According to Globocan (2018), the age at which BC 

1occurs worldwide was 43.1/100,000.  However, there 
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Methods: In this cross-sectional study, we included all BC patients treated at 
the NCI-UG from January to December 2013. Patients' demographic, clinical and 
pathological data were retrieved from the hospital records and analyzed using 
SPSS version 20, and associations between these factors were tested as well.

Results: A total of 232 cases were included in this research. The majority 
(97.8%) of subjects were females and 2.2% were males. The median age at 
diagnosis was 50 years (range, 22-90). The mean time between identification of 
symptoms and diagnosis was 13 months (SD=16.1). Clinical stages I, II, III, and IV 
represented 6.9%, 37.0%, 40.9% and 15.2%, respectively. Advanced stage at 
diagnosis was associated with longer duration between identifying the symptoms 
to diagnosis (P=0.006). Also the level of education of BC patients was 
significantly associated with clinical stage at presentation (P = 0.01).

Conclusions: Sudanese patients with BC present at a younger age and with 
more advanced stage at diagnosis than those in developed countries. Patients' 
education level and duration from identification of BC symptoms to diagnosis 
significantly impact the stage at the time of presentation. In limited resource setting, 
early diagnosis of symptomatic BC is crucial in reducing the disease burden.

Background: Little information is available about breast cancer (BC) in 
Sudan. Therefore, the present study aimed to provide baseline information about 
the demographic features and tumor characteristics, and also to investigate the 
associations between demographic variables and presentation stage in BC patients 
attending the National Cancer Institute-University of Gezira (NCI-UG), Sudan.
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Methods

Women in this region may be aware of a breast lump 
for many months and not to seek medical advice until 
they observe complications like pain, ulcer, foul-
smelling purulent discharge or symptoms of 
metastatic disease. Delayed presentation has been 
attributed to lack of early detection programs, low 
levels of community awareness and poor health care 
systems infrastructure. Undue delay is sometimes 
ascribed to physicians who misdiagnose the 

5symptoms.  The majority of Sudanese women with 
BC present with locally advanced disease (stage III) 
or worse metastatic disease (stage IV) that is difficult 

6-8to treat resulting in death.  It has been reported that 
approximately two-thirds of Sudanese women 
noticed symptoms of their cancer for at least 12 
months prior to diagnosis which is typical in many 

5, 7
countries in Sub-Saharan Africa.

Setting
Sudan is a low-income country with approximately 

40 million inhabitants. Health care in Sudan is 
delivered at three levels: Primary care is provided 
through primary health care unit, dressing stations and 
family health centers; the rural hospitals provide the 
secondary health care; and the tertiary care level is 
provided through teaching, general and specialized 
hospitals. The NCI-UG, located in Gezirastate, central 
Sudan, serves approximately 5 million people in 
Gezira and other patients from nearby states. 
Treatmens available at the NCI include radiotherapy, 
chemotherapy, and palliative care. Cancer diagnosis 
and treatments are available to patients for free at 
public cancer centers. 

Study design

Data collection
A pre-designed data form was used for data 

collection. The data regarding demographics, 
clinical characteristics, pathology, background 
medical history (diabetes mellitus, hypertension, and 
ischemic heart diseases), family history (FH) of BC, 

We performed a one-year cross-sectional study to 
investigate the demographic features, tumor 
characteristics and associations between various 
demographic variable and stage at presentations in 
all BC patients treated at the NCI-UG from January 
to December 2013. The patients with incomplete 
records (missing information on stage, or 
histopathology) were excluded.

In Sudan, data on the epidemiology of BC is 
2,6-8

limited.  Therefore, we conducted this study to 
provide baseline information about the demographic 
features, tumor characteristics, and the associations 
between various demographic variable and stage at 
presentations in BC patients treated at the National 
Cancer Institute-University of Gezira (NCI-UG), 
Sudan.

and disease clinical stage were obtained from patient 
medical files. The patients with first or second degree 
relatives with BC were considered positive for FH of 
BC. Tumor characteristics including histological 
types, grade, lymphovascular invasion (LVI), 
estrogen receptor (ER) and progesterone receptor 
(PR) status in addition to human epidermal growth 
factor receptor 2 (HER2) were obtained from 
histopathology reports attached to patients’ folders. 
All records were retrieved from the NCI-UG 
Records, Statistical and information Unit. 

Results

Tumor characteristics

Patient Characteristics

Ethical considerations

The data was coded and analyzed by SPSS, 
version 20. Patient characteristics were described as 
frequencies and percentages for categorical 
variables or as median (range) and mean (SD) for 
numerical variables. Chi-square test and ANOVA 
test were used for comparisons and statistical 
analysis of association. A P value of 0.05 or less was 
assumed to be statistically significant.

A total of 232 patients were included in the study. 
The median age at diagnosis was 50 years (range, 22-
90). The vast majority (97.4%) of the patients were 
females. The majority of the patients were 
unemployed (85%). More than half (59%) of women 
with BC were postmenopausal while 41% were 
premenopausal. The median age of menarche was 14 
years (range, 10-18). Approximately 20% (45 cases) 
of patients had background medical history of 
diabetes mellitus (21 cases), hypertension (21 cases), 
and ischemic heart diseases (3 cases). 55% of our 
patients were from rural areas and only 15% had 
family history of BC. Table 1 illustrates the main 
demographic characteristics of the study population 
according to patients’ residence.

Statistical analysis

Ethical approval was obtained from the Ethics 
Committee at the NCI-UG. Subsequently, the proposal 
was reviewed by the Oncology Research Committee 
at the Sudan Medical Specialization Board.

Histopathology examination of tumors revealed 
invasive ductal carcinoma as the most common type 
(70.3%) followed by infiltrating lobular carcinoma 
(12.9%) and malignant phyllode tumors (5.2%). 
Other subtypes represented a small percentage of the 
cases. Tumor characteristics are presented in Table 2. 
Tumor tissues were found to be hormone receptors 
(HR) positive i.e. ER positive and/or PR positive in 
102 (44%) cases while 89 (38.8%) cases presented as 
HR negative i.e. both ER-negative and PR-negative. 
Information on ER and PR status was not available in 
40 (17%) cases. Only few (67/232; 28.9%) patients 
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documented in 18 patients. At time of diagnosis, 58% 
of cases had palpable regional lymph node and 
37(16%) patients  had metastat ic  disease. 
Mammography as part of triple assessment was 
conducted for about 36.2% of the patients. Data on 
the time interval between identification of symptoms 
by the patients and diagnosis was available for 220 
patients (Figure 1). The mean time between 
identifying the symptoms by BC patients and 
diagnosis was 13 months (SD=16.1). Only 15 (6.8%) 
out of 220 patients had less than one-month duration 

Breast mass was the most frequently reported 
clinical presentation (86%). Less frequent symptoms 
included breast pain (6%), nipple discharge (5%) and 
axillary mass (3%). Only 30 patients were diagnosed 
with tumors less than 2 cm (T1), 84 patients had 
tumor size 2-5cm (T2) and 67 patients with tumor 
bigger than 5 cm. Approximately, 30% (n= 68) of our 
patients presented with ulcerated tumor and/or fixed 
to skin or chest wall. The tumor size was not 

were tested for HER2 status as shown in Table 2.
Presenting symptoms

Table 1. Demographic characteristics of breast cancer patients according to residence

Characteristics Rural
N (%)

Urban
N (%)

Total
N (%)

P Value

Sex

Age

Duration of symptoms

Menopausal Status

F/H of Breast cancer

Education level

Female
Male
Total

Mean
SD

Mean
SD

Pre-menopausal
Post-menopausal
Total

Yes
No
Total

Illiterate
Primary
Secondary
High
Total

122 (54.0%)
4 (80.0%)

126(54.5%)

50.1
14.4

13.5
14.3

52 (56.9%)
70 (52.6%)
122 (54.0%)

18 (43.9%)
104(58.1%)
122 (55.5%)

55 (73.3%)
50 (56.0%)
16 (35.6%)
5 (22.7%)

126 (54.8%)

104 (46.0%)
1 (20.0%)

105 (45.5%)

51.6
12.3

12.5
18.2

41 (44.1%)
63(46.4%)

104 (46.0%)

23 (56.1%)
75 (41.9%)
98 (44.5%)

20 (26.7%)
30 (43.2%)
29 (64.4%)
17 (77.3%)
104 (45.2%)

226 (100%)
5 (100%)

231 (100%)

93 (100%)
133 (100%)
226 (100%)

41 (100%)
179 (100%)
220 (100%)

75 (100%)
88 (100%)
45 (100%)
22 (100%)
230 (100%)

0.24

0.37

0.71

0.64

0.07

0.001

- N; number, F/H, Family history; SD, Standard deviation 
- Missing data not included in the analysis

Table 2. Pathological characteristics of breast cancer patients (232 cases)

Characteristics Frequency Percentage

Histopathology

Grade

Presence of LVI

Presence of DCIS

HR status

HER2 status

Invasive Ductal Carcinoma
Invasive Lobular carcinoma 
Malignant phyllodes tumor
Others

I
II
III
Unknown

Yes
No
Unknown

Yes
No
Unknown

Positive (ER +ve and/or PR +ve)
Negative (ER –ve and PR –ve)
Unknown

Positive
Negative
Unknown

163
30
12
27

19
97
87
29

46
91
95

13
28
191

102
90
40

32
35
165

70.3%
12.9%
5.2%
11.6%

8.2%
41.8%
37.5%
12.5%

19.8%
39.3%
40.9%

5.6%
12.1%
82.3%

44.0%
38.8%
17.2%

13.8%
15.1%
71.1%

LVI: lymphovascular invasion; DCIS: ductal carcinoma in situ; HR: hormone receptor; ER: estrogen receptor; 
PR: progesterone receptor; HER2: Human epidermal growth factor receptor 2
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Figure 1. Distribution of BC Patients (220 cases) According to
 Time between Recognition of Symptoms and Diagnosis

Table3. Comparison of different characteristics amongst disease stage at presentation

Stage IV Total P value

Age

Sex

Level of Education

Residence

Marital Status

Symptoms duration

Parity

F/H of breast cancer

Menopausal Status

Mean 
SD

Female
Male
Total

illiterate
Primary
Secondary
Higher
Total

Rural
Urban
Total

Married
Single
Widowed/Divorced
Total

Mean
SD

Nulliparous
Parous
Total

Yes
No
Total

Premenopausal
Postmenopausal
Total

48.8
12.2

15 (6.6%)
0

15 (6.5%)

2 (2.7%)
6 (6.8%)
6 (12.8%)
1 (4.8%)
15 (6.5%)

6 (4.7%)
9 (8.6%)
15 (6.5%)

12 (7.5%)
2 (8%)

1 (2.2%)
15(6.5%)

6.7
6.5

3 (6.2%)
9 (5.6%)
12 (5.7%)

3 (7.3)
10 (5.6)

13 (5.9%)

7 (7.5%)
8 (6.0%)
15 (6.6%)

49.0
12.8

82 (36.1%)
3 (60.0%)
85 (36.6%)

16 (21.3%)
35 (39.8%)
23 (48.9%)
11 (52.4%)
85 (36.6%)

45 (35.7%)
40 (38.1%)
85 (36.6%)

60 (37.5%)
12 (48.0%)
13 (28.3%)

85(36.8)
 

9.9
 13.2

20 (41.7%)
56 (34.8%)
76 (36.4%)

17 (41.5%)
64 (35.6%)
81 (36.7%)

35 (37.6%)
48 (35.8%)
83 (36.7%)

52.1
13.7

93 (41.0%)
2 (40.0%)
95 (41.0%)

42 (56.0%)
31 (35.2%)
13 (27.7%)
8 (38.1%)
94(40.7)

55 (43.7%)
39 (37.1%)
94 (40.7%)

65 (40.6%)
6 (24.0%)
23 (50.0%)
94(40.7%)

 13.8
 17.5

19 (39.6%)
71 (44.1%)
90 (43.1%)

14 (34.1%)
77 (42.8%)
91 (41.2%)

36 (38.7%)
56 (41.8%)
92 (40.5%)

52.4
14.8

37 (16.3%)
0

37 (15.9%)

15 (20.0 %)
16 (18.2%)
5 (10.6%)
1 (4.8%)

37 (16.0%)

20 (15.9%)
17 (16.2%)
37 (16.0%)

23 (14.4)
5 (20.0%)
9 (20.0%)
37(16%)

 20.5
 18.2

6 (12.5%)
25 (15.5%)
31 (14.8%)

7 (17.1%)
29 (16.1%)
36 (16.3%)

15 (16.0%)
22 (16.4%)
37 (16.2%)

 

227 (100%)
5 (100%)

232(100%)

75 (100%)
88 (100%)
47 (100%)
21 (100%)
231(100%)

126 (100%)
105 (100%)
231 (100%)

160 (100%)
25 (100%)
46 (100%)
231(100%)

48 (100%)
161(100%)
209 (100%)

41 (100%)
180 (100%)
221 (100%)

93(100%)
134 (100%)
227 (100%)

0.37

059

0.01

0.61

0.32

0.006

0.82

0.77

0.11

of symptoms before diagnosis.

Slightly more than half of cases had locally 
advanced BC i.e. Stage III (40.9%) or metastatic 
disease i.e. Stage IV (15.9%). Stage I and II were 
seen in 6.5% and 36.6% of our cases, respectively. 
Higher stage at diagnosis was associated with longer 
duration between identifying the symptoms by 
patients and diagnosis (P=0.006) as shown in Table 3 
and Figure 2. Level of education was significantly 
associated with clinical stage at presentation (P= 
0.01) as seen in Table 3.

Clinical stage

Discussion Male breast cancer accounted for 2.2% of our 

Worldwide, BC accounts for 24.2% of female 
1cancer burden.  In Central Sudan, BC is the most 

common cancer representing 34% of all female 
9

cancers.  Epidemiological characteristics of BC 
appear to be different in LMICs compared to HICs, 
with notably large proportions of young patients and 

8,10-12aggressive forms of the disease.  In the present 
study, the average age at diagnosis (50 years) is 
consistent with previous reports from Sub-Saharan 
Africa including Sudan, but approximately 10 years 

13
earlier than women in HICs.  The low frequency of 
grade 1 tumors observed in the current study is 

13
consistent with a previous report from Sudan.

Characteristics Stage I Stage II Stage III

Figure 2. Distribution of mean duration between identification of
 symptoms by  patients and diagnosis according to stage at diagnosis
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It has been reported that African women living in 
the rural areas are particularly vulnerable to late-
stage diagnosis, partially due to the high cost of 
transportation and time taken to reach a secondary or 

6
a tertiary health care facility.  In the current study, 
women from rural areas presented more often with 
stage III or IV disease than women from urban areas. 
In our limited resources setting, the reason for the 
high rate of late-stage diagnosis among BC patients 
from rural areas is not well understood and needs 
further studies.

study population. This finding is within the range 
that was reported previously for patients from Sudan 

11, 14and other African countries,  but higher than 
15,1

populations in HICs.  Considering that blacks 
living in the United States had higher male-to-female 
ratio than their white counterparts, it is plausible to 
suggest that genetic background plays an important 
role in this phenomenon. The significant role of 
BRCA1/2 as an etiological factor of male BC in 

16central Sudan was highlighted in a previous study.
In this study, more than half of the patients 

presented with locally advanced (Stage III) or 
metastatic tumors (Stage IV). This has also been 

4,12
observed in other African countries.  This is largely 
attributed to modifiable factors such as poor BC 
knowledge, illiteracy, and limited health care 

4 
infrastructure with no screening program for BC.
The level of education in the current study was able 
to demonstrate significant association with clinical 
stage at presentation. Several other studies have 
previously reported that education has a significant 
impact on stage at diagnosis and the prognosis of this 

4, 17devastating disease.  A possible explanation for the 
result in the current study is that well educated 
women are more likely to live in more developed 
cities and subsequently have a better access to health 
care services.

Mammography screening increases the detection 
of early-stage BC. In this study, only 40% of our 
patients had access to mammography. This is 
because, during the study period, there was no 
functioning mammography machine outside the 
capital, Khartoum. The impact of screening 
mammography in BC stage at diagnosis has been 

18, 19
examined in several studies. Taplin and colleagues 
used data that included 1.5 million women aged 50 
years or older to examine differences in screening 
implementation among women with late-stage and 
early-stage breast cancer. They found that late-stage 
cancers were higher among women with an absence 

18
of screening.  A study conducted in Sudan showed 
that implementation of BC awareness and breast 
examination program that uses local volunteer 
women could increase the early detection of BC in 

20
rural areas.  In our limited resource setting, lack of 
national program for BC screening as well as 
shortage of health educational programs on BC 
could be contributing factors to the advanced stages 

The authors have no conflicts of interest to 
declare.

Our study suffers from several limitations 
including its retrospective nature and reliance on 
medical records.  Moreover, it is a single institution’s 
data; we therefore cannot make conclusions for all 
parts of Sudan. However, the NCI-UG is one of the 
only two referral oncology hospitals in central 
Sudan; therefore, the current data provide a 
background for the epidemiology of BC within this 
region.

at presentation.

In Africa, there are considerable uncertainties 
24

regarding the frequency of ER/PR subtypes.  In 
previous BC series from Sudan considering the rate 
of ER/PR status, researchers reported inconsistent 
findings, although recent studies have suggested 

6, 8, 13, 25,26increased ER/PR positivity.  This difference 
probably reflects enhanced quality control 
procedures in our setting. In this study, 44% were ER 
and/or PR positive while 38.8% were ER-negative 
and PR-negative. Information on ER and PR status 
was not available in 40 (17%) cases.

In conclusion, we found that BC patients tend to 
be younger and present with more advanced stages at 
diagnosis than those in HICs. This study shows that 
the level of patient education and the duration from 
recognition of BC symptoms by the patients to 
diagnosis have a significant impact on stage at which 
the patients present. Our study showed that 
achieving earlier diagnosis of symptomatic BC is an 
important step in reducing the morbidity and 
mortality from this devastating disease.

The earlier BC is identified, the better chance in 
reducing the mortality from this disease. Studies 
have shown that a shorter time between the 
recognition of BC symptoms and the first medical 
consultation is associated with early-stage 

21,22
disease.  Yet, delayed presentation of BC patients 
is typical of many African countries, including 

5, 7, 23
Sudan.  We found the average duration between 
recognition of symptoms to diagnosis was 13 
months, which is almost similar to previous studies 

7, 23
from Sudan. In our study, higher stage at diagnosis 
was significantly associated with longer duration 
between identification of symptoms by the patients 
and diagnosis. It has been reported that late stage 
diagnoses could be avoided if all patients with BC 
symptoms would present to a doctor within 1 

22month.  In the current study, a small number of 
patients (6.8%) identified the symptoms less than 
one month before diagnosis.

Conflict of interest

References 
1.  Bray F, Ferlay J, Soerjomataram I, Siegel RL, 

Torre LA, Jemal A. Global cancer statistics 2018: 
GLOBOCAN estimates of incidence and 

BC presentation in Sudan

108 Eltayeb, et al. Arch Breast Cancer 2020; Vol. 7, No. 3: 104-110



7 .  Alawad  AA,  Alsh iekh  AA,  Alha j  AM. 
Demographic Characteristics and Review of 
Patients with Locally Advanced Breast Cancer in 
Sudan. AFRIMEDIC Journal. 2013;4(2):5-8.

5.  Scheel JR, Anderson S, Foerster M, Galukande 
M, McCormack V. Factors Contributing to Late-
Stage Breast Cancer Presentation in sub-Saharan 
Africa. Current Breast Cancer Reports. 2018.

6.   Elgaili EM, Abuidris DO, Rahman M, Michalek 
AM, Mohammed SI. Breast cancer burden in 
central Sudan. International journal of women's 
health. 2010;2:77-82.

mortality worldwide for 36 cancers in 185 
countries. CA: a cancer journal for clinicians. 
2018;68(6):394-424.

2.  Elamin A, Ibrahim ME, Abuidris D, Mohamed KE, 
Mohammed SI. Part I: cancer in Sudan-burden, 
distribution, and trends breast, gynecological, and 
prostate cancers. Cancer medicine. 2015;4(3): 
447-56.

3.   Saeed IE, Weng HY, Mohamed KH, Mohammed 
SI. Cancer incidence in Khartoum, Sudan: first 
results from the Cancer Registry, 2009-2010. 
Cancer medicine. 2014;3(4):1075-84.

4.   McKenzie F, Zietsman A, Galukande M, Anele 
A, Adisa C, Parham G, et al. Drivers of advanced 
stage at breast cancer diagnosis in the 
multicountry African breast cancer - disparities 
in outcomes (ABC-DO) study. International 
journal of cancer. 2018;142(8):1568-79.

8.  Mariani-Costantini R, M.M.A. E, Aceto GM, 
M o h a m e d a n i  M A ,  Aw a d e l k a r i m  K D . 
Epidemiology, Pathology, Management and 
Open Challenges of Breast Cancer in Central 
Sudan: A Prototypical Limited Resource African 
Setting. In: Pham PV, editor. Breast Cancer - 
From Biology to Medicine: IntechOpen; 2017.

9 .  Elhassan  M.  Access  to  Treatment  for 
Gynaecological Malignancies in Sudan. South Afr 
J Gynaecol Oncol. 2018;10(2):21-3.

11. Ndom P, Um G, Bell EM, Eloundou A, Hossain 
NM, Huo D. A meta-analysis of male breast 
cancer in Africa. Breast. 2012;21(3):237-41.

10. Corbex M, Bouzbid S, Boffetta P. Features of 
breast cancer in developing countries, examples 
from North-Africa. European journal of cancer. 
2014;50(10):1808-18.

12.Kantelhardt EJ, Muluken G, Sefonias G, 
Wondimu A, Gebert HC, Unverzagt S, et al. A 
Review on Breast Cancer Care in Africa. Breast 
care. 2015;10(6):364-70.

14. Elhaj A, Awadelkarim KD. Male breast cancer 
patients: a retrospective study of patients 

13. Awadelkarim KD, Arizzi C, Elamin EO, Hamad 
HM, De Blasio P, Mekki SO, et al. Pathological, 
clinical and prognostic characteristics of breast 
cancer in Central Sudan versus Northern Italy: 
implications for breast cancer in Africa. 
Histopathology. 2008;52(4):445-56.

16. Awadelkarim KD, Aceto G, Veschi S, Elhaj A, 
Morgano A, Mohamedani AA, et al. BRCA1 and 
BRCA2 status in a Central Sudanese series of 
breast cancer patients: interactions with genetic, 
ethnic and reproductive factors. Breast cancer 
research and treatment. 2007;102(2):189-99.

18. Taplin SH, Ichikawa L, Yood MU, Manos MM, 
Geiger AM, Weinmann S, et al. Reason for late-
stage breast cancer: absence of screening or 
detection, or breakdown in follow-up? Journal of 
the National Cancer Institute. 2004;96(20): 
1518-27.

20.  Abuidris DO, Elsheikh A, Ali M, Musa H, Elgaili 
E, Ahmed AO, et al. Breast-cancer screening 
with trained volunteers in a rural area of Sudan: a 
pilot study. The Lancet Oncology. 2013;14(4): 
363-70.

21. Neal RD, Tharmanathan P, France B, Din NU, 
Cotton S, Fallon-Ferguson J, et al. Is increased 
time to diagnosis and treatment in symptomatic 
cancer associated with poorer outcomes? 
Systematic review. British journal of cancer. 
2015;112 Suppl 1:S92-107.

22. Arndt V, Sturmer T, Stegmaier C, Ziegler H, 
Dhom G, Brenner H. Patient delay and stage of 
diagnosis among breast cancer patients in 
Germany -- a population based study. British 
journal of cancer. 2002;86(7):1034-40.

characteristics and treatment outcome at the 
National Cancer Institute (NCIUG) - Central 
Sudan. Pan Arab Journal of Oncology. 
2012;5(1).

15. Anderson WF, Althuis MD, Brinton LA, Devesa 
SS. Is male breast cancer similar or different than 
female breast cancer? Breast cancer research and 
treatment. 2004;83(1):77-86.

23. Salih AM, Alfaki MM, Alam-Elhuda DM, 
Nouradyem MM. Factors Delaying Presentation 
of Sudanese Breast Cancer Patients: an Analysis 
Using Andersen’s Model. Asian Pac J Cancer 
Prev. 2016;17(4):2105-10.

17. Wang K, Li X, Zhou C, Ren Y, Wang XB, He JJ. 
Socio-economic factors influencing tumor 
presentation and treatment options in Chinese 
breast cancer patients. Asian Pac J Cancer Prev. 
2013;14(1):267-74.

24. Eng A, McCormack V, dos-Santos-Silva I. 
Receptor-defined subtypes of breast cancer in 
indigenous populations in Africa: a systematic 
review and meta-analysis. PLoS medicine. 
2014;11(9):e1001720.

25. Gismalla MD, Elhassan MM, Abass MO. 
Clinical and pathological factors predicting 
axillary nodal metastasis in breast cancer 
patients of central Sudan: A single institution 

19. Jacobellis J, Cutter G. Mammography screening 
and differences in stage of disease by race/ethnicity. 
American journal of public health. 2002;92(7): 
1144-50.

BC presentation in Sudan

109Eltayeb, et al. Arch Breast Cancer 2020; Vol. 7, No. 3: 104-110



experience. . Saudi J Health Sci 2019;8:146-50.
26. Salim OE, Mukhtar SI, Mohammed BI, Salih N, 

Hamad K. Breast cancer in Africa, are we dealing 
with a different  disease Sudan Med J 
2014;50(1):1-24.

BC presentation in Sudan

110 Eltayeb, et al. Arch Breast Cancer 2020; Vol. 7, No. 3: 104-110



low incidence-to-mortality ratio, which it is often 
related to delays in diagnosis and to the 

2
unavailability of surgical or medical treatment.

Clinical characteristics and outcomes of BC 
patients vary depending on the study population. 
Previous studies have acknowledged that Hispanic 
patients feature different tumor subtypes and share 
poor long-term outcomes in comparison to non-

3,4 Hispanic populations.
Guatemala is a low-middle income country 

(LMIC) with 17 million habitants, mainly composed 
5by mestizos (60.1%) and indigenous (39.3%) people.  

Like some other countries in Central America, 

Introduction
Breast cancer (BC) is the most common 

malignancy and the major cause of cancer-related 
1death among women worldwide.  In developing 

countries, the burden of this disease is reflected in the 
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Conclusion: The majority of patients with non-metastatic BC are diagnosed 
with advanced disease and many of them are younger than 50 years old. OS in this 
cohort of Guatemalan patients is lower than that reported in developed countries. 

Background: Breast cancer (BC) is a leading cause of cancer related death 
worldwide. Unfortunately, data concerning clinicopathologic features of this 
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risk factors for overall survival (OS).

Methods: We retrieved data on consecutive patients from the Instituto 
Guatemalteco de Seguridad Social that were treated from 2008 to 2014. Clinical 
features and long-term outcomes were retrieved from medical records. Univariate 
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associated with OS. 
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Given the expected increase of BC incidence and 
mortality in the coming years, and the relevance of 
these unknown data to Health care providers, we 
decided to conduct this study in order to describe 
clinical characteristics of non-metastatic BC patients 
from Guatemala and to identify clinical determinants 
of OS.    

Methods
We retrospectively reviewed the clinical records 

of all patients diagnosed with non-metastatic BC at 
the Instituto Guatemalteco de Seguridad Social 
(IGSS) between January 2008 and December 2014. 
The IGSS is a referral center that provides health 
services to about 17% of the Guatemalan employed 

7population.  All cases were histologically confirmed 
by excisional or core needle biopsy before treatment. 
All patients were classified according to the 
American Joint Committee on Cancer Staging 

8Manuel (TNM), Seventh Edition.  For eligible 
patients we collected clinical data from medical 
records. 

The adjuvant/neoadjuvant treatment regimens 
were decided by the medical oncologist in charge, 
and consisted of one of the following regimens:  a) 
four cycles of adriamycin 60 mg/m2 and 
cyclophosphamide 600 mg/m2 (AC) every 21-days 
followed by paclitaxel 80 mg/m2 weekly for 12 
weeks or for 4 cycles of docetaxel 75 mg/m2 every 
21-days; b) 4 cycles of neoadjuvant AC followed by 
surgery and 4 cycles of adjuvant docetaxel 

Patients were evaluated to receive neoadjuvant 
therapy in a multidisciplinary session. Patients with 
clinical response to neoadjuvant treatment were 
evaluated before each chemotherapy cycle, those with 
stable disease considered to be inoperable underwent 
radiotherapy followed by surgery. Pathological 
complete response (pCR) was considered to be the 
absence of any tumor cells both in the tumor and 

13lymph nodes (ypTis or ypT0 and ypN0).

Guatemala has undergone an epidemiological and 
demographic transition, and the incidence and 
mortality of BC is increasing, with few data reported 
on the clinical characteristics and determinants of 

6overall survival (OS) and disease-free survival.

The BC pathologist in charge assessed 
histological subtype, nuclear grade, and interpreted 
the immunohistochemical (IHC) analysis of all cases 
in formalin-fixed paraffin-embedded tissues from 
incisional biopsies taken for diagnosis. Estrogen 
receptor (ER), progesterone receptor (PR), Ki-67 
index, and expression and/or HER2 gene 
amplification were conducted following current 

9, 10
recommendations.  HER2 was deemed positive 
based on American Society of Clinical Oncology 

11(ASCO) guideline.  Breast cancer intrinsic subtypes 
12

were specified based on St Gallen 2015 Consensus.  
Tumor size and lymph node involvement were 
reported in the pathological specimen after surgery. 

(recommended for high risk patients based on the 
presence of at least one of the following 
characteristics: four or more positive axillary nodes, 
grossly evident extracapsular nodal extension, large 
primary tumors, and very close (< 1mm) or positive 
deep margins of resection of the primary tumor); c) 
dose-dense chemotherapy (recommended for 
women suffering from advanced or inflammatory 
breast cancer); d) platinum-based regimen 
(recommended for patients with TNT); e) six cycles 
of cyclophosphamide 600 mg/m2, methotrexate 40 
mg/m2 and 5-fluorouracil 600 mg/m2 (CMF 
regimen); f)  4 cycles of AC adjuvant (recommended 
in low risk patients); g) endocrine therapy 
(tamoxifen, anastrozol or letrozol). Patients with 
HER2 positive tumors received trastuzumab for 52 
weeks in the adjuvant setting. 

Routine follow-up of these patients comprised 
clinical examination every three months during the 
first three years and yearly thereafter. An annual 
mammography was performed on all included 
patients. 

Statistical analysis
Continuous variables are presented as means and 

standard deviations (SD). Categorical variables are 
presented as frequencies. The comparisons between 
continuous variables were made by the ANOVA test. 
The Chi-square test was run to evaluate the statistical 
association between categorical variables. The 
Kaplan-Meier method was used to determine the 
probability of OS and DFS. Follow-up was 
determined from the date of diagnosis to the date of 
last follow-up or death from any cause. Recurrence 
was defined by the clinical or histopathological 
evidence of metastatic disease as measured by the 
RECIST 1.1 criteria. The survival curves were 
compared by the log-rank test. Univariate and 
multivariate Cox’s regression analyses were 
performed to determine the hazard ratio (HR) with 
95% confidence interval (95%CI) for OS. The 
multivariate model included only those variables 
with p values less than 0.10 in the univariate analysis. 
A p value less than 0.05 was assumed to be 
statistically significant. The statistical analysis was 
performed using SPSS version 22 for Mac (SPSS, 
Inc., Chicago, IL, USA).

Results
General characteristics
A total of 954 patients were identified during the 

time frame. Table 1 summarizes the clinical 
characteristics of the population and categorized 
based on breast cancer intrinsic subtype, as assessed 
by IHC. In total, 436 women (46%) were younger 
than 50 years old, and only 72 patients (7.5%) were 
older than 70 years. The majority of patients (n=725, 
76%) were diagnosed with advanced disease (stages 
IIB to IIIC).
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Median OS and DFS according to clinical stage, 
breast cancer subtype, and tumor grade are provided 
in Table 2. The results of the univariate and 
multivariate analyses for OS are depicted in Table 3. 
Figure 2 depicts the rate of OS according to breast 
cancer intrinsic subtype. 5-year OS according to 
clinical stage was 88.1% (95%CI: 78 – 97%) for 
stage I, 87.4% (95%CI: 84 – 90%) for stage II, and 
60% (55 – 64%) for stage III. (Figure 3)

Overall median survival time after breast cancer 
diagnosis was 112 months (95%CI: 95.3 – 128.8), 
and the overall 5-year survival rate was 75.2% (95% 
CI: 72.0 – 78.3). 

Most common distant sites at recurrence included 
lung (n=114; 44.7%), bone (75; 29.4%), central 
nervous system (n=47; 18.4%), and liver (n=38; 
14.9%). Local recurrent disease was presented in 35 
(13.7%) cases. 

events were confirmed by biopsy. The majority of 
patients with recurrent events (n=167; 65.5%) were 
treated with chemotherapy, followed by best 
supportive care in 34 patients (13.3%), and hormonal 
therapy in 27 patients (10.6%). Only 15.6% of 
patients with hormone-receptor positive disease at 
recurrence were treated with hormonal therapy.

Pathological complete response was achieved by 
27% and 33% of patients with HER2 positive tumors 
and TNT, respectively. The OS analysis showed that 
patients achieving pCR had better OS than their 
counterparts (Hazard ratio: 0.56; 95%CI: 0.36-0.88; 
p=0.001). 

Long-term outcomes

A total of 678 (71.0%) patients were treated with 
adjuvant chemotherapy, and 277 patients (29%) 
underwent neoadjuvant therapy. Among patients 
receiving preoperative chemotherapy, we identified 
72 patients (26%) with pCR, and 183 patients (66%) 
with partial response. A total of 8 cases (3%) had 
p rogres s ive  d i sease  du r ing  neoad juvan t 
chemotherapy. 

Median OS among patients with pCR was 100 
months (95% CI: 46.9-153.0), while patients without 
pCR had a median OS time of 73 months (95%CI: 
59.7 – 86.3 months). (Figure 1)

Medical therapy and response to neoadjuvant 
chemotherapy

After a median follow up of 52 months, a total of 
242 patients died (25.4%) and 255 (26.8%) had a 
recurrent event. Only 28.4% of these recurrent 

Table 1. Demographic characteristics of patients included in the study with breast cancer

Characteristic Luminal A
(n=537; 56.3%)

Luminal B
(n=78; 8.2%)

All (n=954) HER2
(n=153; 16.1%)

Triple Negative
(n=186; 19.5%)

P Value

Age
(Years, SD)

Clinical stage (%)

Histological Type (%)

Nuclear grade (%)

Body Mass Index (%)

Treatment (%)

Age 

IA
IB
IIA
IIB
IIIA
IIIB
IIIC

Ductal
Lobular
Unknown

Low
Intermediate
High
Unknown

Obese
Overweight
Normal
Underweight
Unknown

Adjuvant 
chemotherapy
Neoadjuvant 
chemotherapy
Chemotherapy + 
Radiotherapy
Surgery alone
Surgery +
endocrine therapy
Neoadjuvant and 
adjuvant 
chemotherapy 
Unknown

52.4 ± 12.5

5 (0.5)
40 (4.2)

184 (19.3)
275 (28.8)
318 (33.3)
119 (12.5)
13 (1.4)

893 (93.6)
59 (6.2)
2 (0.2)

122 (12.8)
403 (42.2)
310 (32.5)
119 (12.5)

232 (24.3)
362 (37.9)
336 (35.2)
12 (1.3)
12 (1.3)

549 (57.5)

184 (19.3)

36 (3.8)

8 (0.8)
82 (8.6)

93 (9.7)

2 (0.3)

54.0 ± 12.2

5 (0.9)
25 (4.7)

117 (21.8)
158 (29.4)
174 (32.4)
54 (10.1)
4 (0.7)

490 (91.2)
47 (8.8)

0 (0)

91 (16.9)
258 (48.2)
109 (20.2)
79 (14.7)

132 (24.6)
208 (38.7)
183 (34.1)

7 (1.3)
7 (1.3)

329 (61.3)

85 (15.8)

20 (3.7)

2 (0.4)
72 (13.4)

28 (5.2)

1 (0.2)

52.08 ± 12.9

0 (0)
2 (2.6)

13 (16.6)
26 (33.3)
27 (34.8)
9 (11.4)
1 (1.3)

74 (94.9)
4 (5.1)
0 (0)

6 (7.7)
38 (48.7)
23 (29.5)
11 (14.1)

21 (26.9)
26 (33.3)
26 (33.3)
1 (1.3)
4 (5.2)

43 (55.1)

12 (15.4)

1 (1.3)

0 (0.0)
8 (10.3)

13 (16.7)

1 (1.3)

51.05 ± 12.9

0 (0)
9 (5.9)

24 (15.7)
35 (22.9)
49 (32.0)
30 (19.6)
6 (3.9)

150(98.0)
1 (0.7)
2 (1.3)

10 (6.5)
48 (31.4)
85 (55.5)
10 (6.5)

30 (19.6)
58 (37.9)
64 (41.8)
1 (0.7)
0 (0)

85 (55.6)

30 (19.6)

5 (3.3)

3 (2.0)
1 (0.7)

29 (19.0)

0 (0.0)

49.37 ± 11.9

0 (0)
4 (2.2)

30 (16.0)
56 (30.1)
68 (36.6)
26 (14.0)
2 (1.1)

179 (96.2)
7 (3.8)
0 (0)

15 (8.1)
59 (31.7)
93 (50.0)
19 (10.2)

49 (26.3)
70 (37.7)
63 (33.9)
3 (1.6)
1 (0.5)

92 (49.5)

57 (30.6)

10 (5.4)

3 (1.6)
1 (0.5)

23 (12.4)

0 (0.0)

< 0.001

0.016

< 0.001

< 0.001

0.158

< 0.001
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Figure 1.

Figure 2.
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Figure 3.

Table 2. Overall survival and disease-free survival according to clinical stages, intrinsic breast cancer subtypes, and 
tumor grade.

Variable P ValueMedian Disease-Free 
Survival (months) 

(95% CI)

Median Overall 
Survival (months)

 (95% CI)

5 years Overall
Survival rate

(95% CI)

P Value

Clinical stage

Intrinsic
breast cancer 
subtype

  IA
  IB
  IIA
  IIB
  IIIA
  IIIB
  IIIC
   
Luminal A
Luminal B
HER2 positive
Triple negative

Histological grade 
I or II
III

33 (27.9 – 38.1)
35 (17.3 – 52.7)
30 (26.6 – 33.4)
24 (19.9 – 28.1)
21 (16.7 – 25.3)
16 (10.0 – 22.0)

31 (25.9 -36.0)
35 (24.8 – 45.2)
19 (13.3 – 24.6)
16 (21.2 – 26.9)

30 (26.4 – 33.6)
19 (15.4 – 22.6)

< 0.001

< 0.001

< 0.001

97 (72.9 – 121.1)
Not reached*
Not reached*

85 (72.7 – 127.6)
51 (34.0 – 67.9)
35 (28.3 – 41.6)

112 (non calculable**)
78 (non calculable**)

Not reached*
72 (57.5 – 86.5)

112 (95.2 – 128.8)
85 (73.6 – 96.4)

80 (47 – 100)
89 (79 – 98)
88 (82 – 93)
86 (81 – 90)
71 (65 – 76)
39 (29 – 48)
44 (16 – 71)

83 (79 – 86)
68 (56 – 79)
69 (61 – 77)
59 (51 – 66)

83 (79 - 87)
60 (53 - 66

< 0.001

< 0.001

< 0.001

 *Not reached: Longer follow-up is needed in order to achieve the median overall survival in this subgroup.
**Non-calculable: The formula for the estimation of the 95% confidence interval was not applicable due to large sample variation.

Table 3. Univariate and multivariate analysis of overall survival for the entire population

Variable Univariate analysis Multivariate analysis

1.00 (0.99-1.01)

Reference
3.56 (1.66-7.57)
3.79 (2.81-5.10)
0.45 (0.35-0.58)
1.28 (0.97-1.70)
2.55 (1.94-3.34)

Age (years)
Clinical stage
   I
   II
   III
ER positive
HER2 positive
Triple negative

0.98
< 0.001

< 0.001
0.081

< 0.001

Reference
2.72 (1.83 – 4.05)
5.44 (3.66 – 8.10)
1.11 (0.68 – 1.81)
1.87 (1.21 – 2.89)
3.32 (1.88 – 5.89)

 
<0.001

0.67
0.005

<0.001

P ValueHazard ratio (95% CI) P ValueHazard ratio (95% CI)
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Although BC mortality in Guatemala ranks 
among the lowest worldwide1, the 5-year OS is 
considerably lower than that reported in developed 

23
countries.  Similarly, the 5-year OS by subtype was 
lower than previously reported, particularly in TN 

23
and HER2 positive tumors.  These differences can 
be attributed to the unavailability of medical 
therapies or delays in referral and treatment initiation 
in our cohort, as previous authors have already 

24noticed,  but also can be a reflection of the over-
representativeness of young patients with high grade 
and TN tumors, since some authors have argued that 
young age at diagnosis is independently related to 

25
worse long-term prognosis.  

Our study also revealed a high proportion of 
patients younger than 50 years old. This percentage 
is higher than that reported for American populations 

16according to the SEER Registry (46% vs. 19%) , but 
similar to the percentage previously reported in 

21Mexican patients.  Similarly, Hispanic patients 
living in USA usually are younger than their White 

17
counterparts.  This finding is of paramount 
importance for screening purposes in our country. 

Our findings also showed that the percentage of 
patients with TN tumors (19.5%) is higher than that 

16,17reported for Caucasian (10-12.5%)  and Asian 
18populations (8%) , and similar to that reported in 

19 20
Mexico (23.1%)  and Costa Rica (17.1%)  Indeed, 
clinical characteristics of patients with TN tumors 
are very similar to Mestizo populations reported 

21elsewhere , such as young age at diagnosis, and high 
grade histological differentiation. These differences 
in BC subtypes among ethnic groups can reflect 
variations in the prevalence of risk factors, as well as 

22
a consequence of intrinsic genetic variations.  

Our study also described the results of 
neoadjuvant chemotherapy in operable BC patients. 
Although the percentage of patients undergoing 
preoperative treatment was similar to that reported in 

26, 27
other cohorts (19.3%) , our data suggest that 
neoadjuvant therapy was underused, since the 
majority of patients in our cohort had locally 

Our study reports, for the first time, a clinical 
depiction of a cohort of Guatemalan patients with 
non-metastatic BC. These findings show that the 
majority of cases presented with large tumors and 
lymph nodal metastases. It has been postulated that 
lack of access to health services and lack of screening 
policies are responsible for the high incidence of 
locally advanced tumors in this particular 

14population.  Indeed, only one-third of patients were 
diagnosed at an early stage, suggesting a lack of BC 
awareness and little access to screening and health 
care services. Previous authors have reported that 
adherence to mammography guidelines is 
considerably low among Guatemalan females as a 
consequence of a lack of insurance coverage and low 

15 
education.

Discussion

Other authors declare no conflicts of interest.

advanced disease. In concordance with previous 
28

reports , our data showed an OS improvement in 
favor of those patients who achieved pCR, a finding 
that must be interpreted cautiously because of the 
small sample size undergoing neoadjuvant 
chemotherapy in our cohort.  

The Guatemalan government´s expenditure on 
health care is among the lowest of Central American 

29
countries.  This, and other challenges such as the 

30low health insurance coverage , and the low 
prevalence of screening, are among the main barriers 
this country faces in order to reduce the burden of 
BC.  Other needs that must be fulfilled include the 
lack of national cancer centers and protocols, the 
lack of trained personnel, and poor access to primary 

14,30care in rural areas.  

In summary, our studied population is diagnosed 
at locally advanced stages, indicating the need to 
increase awareness about BC among Guatemalan 
women and to improve the screening program for 
earlier detection of the disease. Given the high 
percentage of BC patients under the age of 50, we 
recommend starting screening mammography prior 
this age.

This work was partly funded by Roche Servicios 
S.A. 

Hugo Castro has received honoraria from Roche, 
Novartis, Bayer, Pfizer, consulting for Roche and 
Bayer. Allan Ramos-Esquivel has received honoraria 
from Roche and Pfizer, consulting for Roche, Bayer, 
and Novartis; and travel and accommodations 
expenses from Bayer, Roche, Novartis, and Johnson 
& Jonhson.

Our findings cannot accurately reflect the 
prognosis and clinical characteristics of all 
Guatemalan patients affected with BC due to its 
unicenter design. Besides, its retrospective design 
could bias the results due to some missing data from 
clinical records. For instance, we did not have access 
to other potential confounder variables associated 

3 1
with prognosis, such as smoking , alcohol 

32 33consumption , or previous hormone use.  Despite 
these caveats, our study provides a first clinical 
picture that can contribute to improve health policies 
in Guatemala. Further national efforts must be 
carried out to better describe the epidemiology of 
cancer patients in our country. 
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Health-related quality of life (HRQOL) has 
become a fundamental goal of breast cancer 

1management.  The mortality rate of breast cancer is 
decreasing, whereas the incidence rate of breast 
cancer is on the rise. At present, one in eight women 
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Background: Improving health-related quality of life (HRQOL) has become a 
fundamental goal of breast cancer management. This study aimed to examine the 
differences between the QOL outcomes of breast-conserving surgery (BCS) and 
mastectomy. We also established structural equation models for BCS and 
mastectomy to elucidate their unique effects on QOL.

Methods: Between July 2019 and November 2019, 254 patients, who were 
scheduled to visit one of four clinics, were recruited for this study. We evaluated 
HRQOL using various questionnaires, such as the BREAST-Q, EQ-5D-5L, and 
Hospital Anxiety and Depression Scale (HADS). The relationships among the 
examined clinical indicators were evaluated using structural equation modeling (SEM). 

Results: The QOL scores of the BCS group were better than those of the 
mastectomy group (0.85±0.129 vs. 0.81±0.12, P=0.020). Also, anxiety (2.94±2.95 
vs. 3.81±3.08, P=0.025) and depression (2.55±2.77 vs. 3.74±3.19, P=0.002) were 
less severe in the BCS group than in the mastectomy group. Furthermore, the 
relationships among QOL status and mental health status were more complex in 
the BCS group than in the mastectomy group (Chi-square minimization p-value: 
0.231 vs. 0.469, respectively). Also, depression directly affected QOL in the 
mastectomy group (R=-0.47), but not in the BCS group.

Conclusions: There were differences in QOL and mental health between the 
BCS and mastectomy groups. SEM is useful for identifying such differences, 
which can be used to develop strategies for improving QOL.
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are diagnosed with breast cancer, and the 5-year 
2

survival rate of the disease was reported to be >90%.  
Thus, the number of breast cancer survivors is 
increasing. Therefore, determining the patients’ 
QOL status and the factors that affect it are essential 
for improved decision-making regarding the 
treatment of breast cancer. 

The type of surgical procedure used to treat breast 
cancer has no impact on survival among patients 

3, 4with early stage cancer.  Therefore, breast-
conserving surgery (BCS) is preferable to radical 
mastectomy for early stage breast cancer. On the 
other hand, it is unclear whether BCS and 

5–8
mastectomy produce different HRQOL outcomes.  
In general, BCS is less invasive than mastectomy, 
and hence, the postoperative QOL of patients that 
undergo BCS might be better than that of patients 
who undergo mastectomy. However, previous 
studies have reported conflicting results regarding 
the QOL outcomes of patients that underwent BCS 
or mastectomy, and the reasons for these 
discrepancies are unclear.

The BREAST-Q is one of the best measures for 
assessing the HRQOL of breast cancer patients. It 
has been validated and translated into thirty different 

9, 10languages.  The 5-level EuroQol 5-dimension 
version (EQ-5D-5L) is also a useful assessment tool 
for estimating QOL and provides a QOL score, 
which can be used to calculate quality-adjusted life-
year and incremental cost-effectiveness ratio 

11–14 
values. The Hospital Anxiety and Depression 
Scale (HADS) is an assessment tool that is 
commonly used to evaluate mental health status after 

15, 16
surgery, including general outpatients.  We 
evaluated QOL from multiple viewpoints because 
mental status is closely related to QOL in breast 
cancer patients, and the relationships among QOL 

1, 17indicators are complex.  To evaluate QOL in breast 
cancer  pa t i en t s ,  we  combined  the  th ree 
questionnaires mentioned above and attempted to 
elucidate the complex relationships between the 
factors that affect QOL. 

Structural equation modeling (SEM) is used to 
elucidate complex relationships among multiple 

18variables  and involves simultaneously solving 
systems of linear equations. The QOL of breast 
cancer patients is affected by a complex range of 
factors, and hence, is difficult to understand. SEM 
might offer a general structure for assessing the QOL 
of breast cancer patients and help to visualize the 
relationships among clinical and social factors.

Study subjects
Methods

This study aimed to examine the differences 
between the QOL outcomes of BCS and mastectomy. 
Second, we established structural equation models 
for BCS and mastectomy to elucidate the unique 
characteristics of these procedures.

14The EQ-5D-5L questionnaire,  whose Japanese 
11, 12 

version has been validated in previous studies,
was applied in interviews to estimate QOL utility 
values. The five aspects evaluated by the EQ-5D-5L 
are mobility (MO), self-care (SC), usual activities 
(UA), pain/discomfort (PD), and anxiety/depression 
(AD), each of which has five levels of severity. Level 
1 shows that the patient can do the relevant activity 
without any difficulty or feels comfortable. Level 5 
shows the patient performs the relevant activity with 
difficulty or feels uncomfortable. Using a scoring 
function developed for Japan, these health status 

EQ-5D-5L questionnaire

Between July 2019 and November 2019, 254 
patients, who were scheduled to make outpatient 
visits to one of four clinics, were recruited for this 
cross-sectional study after providing informed 
consent. The four clinics were Sapporo Medical 
University Hospital, Sapporo Breast Surgical Clinic, 
Higashi-Sapporo Hospital, and Sapporo Kotoni 
Breast Clinic, which belong to the Sapporo breast 
medical team union. Patients who had undergone 
BCS or mastectomy for breast cancer more than 
three months ago and agreed to respond to the 
relevant questionnaires were eligible for this study. 
We recruited as many eligible patients as possible 
during the study period. The study protocol complied 
with the Declaration of Helsinki and was approved 
by the internal review board of Sapporo Medical 
University (approval ID: 312-68; approval date: July 
11, 2019). Informed consent was obtained from all 
study subjects.

The procedures in this study complied with the 
ethical standards of the institutional review board of 
Sapporo Medical University, Sapporo, Japan (312-
68) and the 1964 Declaration of Helsinki and its 
amendments or comparable ethical standards.

Informed consent
Informed consent was sought from all study 

participants.

Ethical approval

BREAST-Q questionnaire
The BREAST-Q mastectomy module and breast-

conserving therapy module (postoperative) each 
consist of the following 6 domains: BQ1: 
psychological well-being, BQ2: sexual well-being, 
BQ3: satisfaction with breasts, BQ4: physical well-
being: chest, BQ5: satisfaction with the medical 

19 
team, and BQ6: adverse effects of radiotherapy.
Each domain consists of 4 to 12 items and 3 to 5 
scales. The score for each scale is converted to a 100-
point scale using a conversion table. Thus, the score 
for each scale ranges from 0 (very dissatisfied) to 100 
(very satisfied). The Japanese BREAST-Q, version 
2.0, was used in this study. 
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SEM of the BCS (Figure 1) and mastectomy 
(Figure 2) groups were performed. In the BCS group, 
the following standardized direct effects on QOL 
were detected: physical well-being (chest): 0.510, 
HADS-anxiety: -0.350, and time since surgery: 0.11 
(Figure 1). The squared multiple correlations 
coefficient for the relationships among QOL and the 
factors in the model were 0.541. Some BREAST-Q 
domains were correlated with each other, and the 
model was complex (Figure 1), but exhibited very 
good fit values (CMIN: 0.231, RMSEA: 0.044, CFI: 

Results

HADS-depression, the QOL utility value, and the 
time since surgery were used to identify the roles of 
the variables. Model fit was evaluated using the 
following standards proposed by McDonald and 

21Ho : a good model fit is indicated by a chi-square 
minimization p-value of >0.05, a comparative fit 
index (CFI) of >0.95, and a root mean square error of 
approximation (RMSEA) of <0.05. Over a hundred 
models were compared, and the one with the smallest 
Akaike's Information Criterion (AIC) witha normed 
fit index (NFI) and a Tucker-Lewis Index (TLI) close 
to 1.000 was selected. The subscale internal 
consistency and variance values for single indicator 
latent variables were specified to reduce the 
measurement error in the model.

The QOL questionnaire scores are shown in Table 
2. The scores for psychological well-being 
(56.9±23.4 vs. 46.5±19.1, P<0.001), sexual well-
being (43.4±19.5 vs. 25.6±20.3, P<0.001), 
satisfaction with breasts (59.7±18.2 vs. 41.3±16.6, 
P<0.001), QOL (0.8549±0.1279 vs. 0.8168±0.1287, 
P=0.020), HADS-anxiety (2.94±2.95 vs. 3.81±3.08, 
P=0.025), and HADS-depression (2.55±2.77 vs. 
3.74±3.19, P=0.002) differed significantly between 
the groups. On the other hand, the scores for physical 
well-being (chest), satisfaction with the medical 
team, and the adverse effects of radiotherapy did not 
differ significantly between the groups.

The clinical backgrounds of the patients are 
shown in Table 1. A total of 254 patients were 
recruited for this study after providing written 
informed consent. There were no differences in the 
treating institution, body mass index (BMI), age, 
time since surgery, the incidence of lymphedema, the 
current management strategy, progesterone receptor 
(PgR) status, human epidermal growth factor 
receptor 2 (HER2) status, the Ki-67 index, marital 
status, child status, housing status, or employment 
status between the BCS and mastectomy groups. 
There were significant differences between the 
groups in the TNM stage (P<0.001); the frequencies 
of reconstruction (1.7% vs. 13.0%, P=0.001), axial 
lymph node dissection (26.7% vs. 38.4%, P=0.049), 
radiotherapy (68.1% vs. 18.1%), and ER positivity 
(88.6% vs. 78.5%, P=0.034); and economic status 
(P=0.040).

Hospital Anxiety and Depression Scale questionnaire 
in Japanese

The HADS is a 14-item self-reported questionnaire 
which evaluates depression (7 items) and anxiety (7 

16
items) over the preceding week.  Each item is 
evaluated on a 4-point Likert Scale (0–3), e.g., “I can 
laugh and see the funny side of things” (0: most of the 
time; 3: not at all). Each subscale score is obtained by 
summing the scores for each item on the subscale 
(subscale ranges: 0–21), with higher scores indicating 
greater severity. Following previous research, the 
mean subscale values were interpreted as follows: 
0–7: “normal”, 8–10: “mild”, 11–15: “moderate”, and 

2016–21: “severe”.  The reliability statistic for anxiety 
and depression was 0.852. 

parameters were changed into utility values from 0 to 
1, where 0 indicated death and 1 showed full health. 
A utility value calculator is available on the EQ-5D 
homepage (https://euroqol.org/), and the coefficients 
for each of the five dimensions (MO, SC, UA, PD, 

11and AD) are described in the literature.  We 
registered our decision to use the EQ-5D-5L before 
the patients were recruited (ID: 26966). 

Statistical analysis

Clinical outcomes of interest
Physical and pathological data were collected 

from the questionnaires or the participants’ medical 
records after providing informed consent. The 
distributions of each clinical variable are analyzed 
by Kolmogorov–Smirnov test. 

QOL-related variables and clinical variables were 
used to create structural equation models using the 
Amos software (IBM SPSS Amos, Version 20.0, 
IBM-SPSS, Inc., Armonk, New York, United States). 
SEM is used to estimate theoretical models of the 
correlations between individual variables within a 
given population. It can be used to visualize the 
relationships among variables in order to better 
understand the overall global situation in specific 

18
conditions.  Standardized effects with corresponding 
95% confidence intervals were measured using the 
bootstrapping method. In this study, the six 
subdomains of the BREAST-Q, HADS-anxiety, 

SPSS (version 22, IBM-SPSS, Inc., Armonk, 
New York, United States) was used to analyze the 
data. The independent sample t-test was run for 
comparisons between the groups. We used to 
Levene’s test assess the equality of variances for 
each variable in comparisons between the two 
groups. We performed descriptive statistical 
analyses and the chi-square test to compare the 
groups’ demographic data. The results are presented 
as mean±SD values. P-values of <0.05 are 
considered to be significant.

Structural equation modeling

121Hazawa, et al. Arch Breast Cancer 2020; Vol. 7, No. 3: 119-126

Mastectomy vs. BCS mental impact



Table 1. Demographic and clinical characteristics of the patients

Total(N=254) BCS (N=116) Mastectomy(N=138) P-values

Institution(HS:KN:SN:UH)
BMI(mean±SD)
Age(years)
Time since surgery(days)

TNM stage (0:I:IIA:IIB:IIC:
IIIA:IIIB:IIIC)

Reconstruction(Y:N)
Axial lymph nodedissection(Y:N)
Lymphedema (Y:N)
Radiotherapy(Y:N)

Current management (none:
hormone therapy:chemotherapy:
radiotherapy)

ER (Y:N)
PgR (Y:N)
HER2 (Y:N)
Ki-67
Married (Y:N)
Haschildren(Y:N)

Housing
(with others:alone)

Employed (Y:N)

Economic situation
(very poor:poor:normal:
wealthy:very wealthy)

42:41:45:126
22.85±3.97
55.3±11.7

1329±1345

23:117:62:29:10:5:6:2

20:234 (7.9%)
84:170 (33.1%)
19:235 (7.5%)

104:150 (40.9%)

85:151:16:2
(hormone therapy: 

59.4%)

207:42 (83.1%)
178:70 (71.8%)
78:170 (52.7%)

18.9±17.1
168:86 (66.1%)

167:87 (65.7%)

196:58 (77.2%)

150:104 (59.1%)
10:54:166:14:10

18:21:21:56
23.13±4.14
55.1±12.3
1163±1236

13:68:24:10:0:0:1:0

2:114
31:85
9:107
79:37

36:74:5:1

101:13 (88.6%)
86:28
30:84

17.9±15.9
72:44

70:46

88:28

74:42
1:19:84:8:4

24:20:24:70
22.29±3.55
55.5±12.3

1665±1495

10:29:38:19:10:5:5:2

18:120
53:85
10:128
25:113

49:77:11:1

106:29 (78.5%)
92:42
48:86

21.1±19.5
96:42

97:41

108:30

76:62
9:35:82:6:6

0.864
0.943
0.763
0.570

<0.001

0.001
0.049
0.877

<0.001

0.492

0.034
0.237
0.108
0.089
0.209

0.096

0.650

0.159
0.040

0.958, AIC: 115.139, NFI: 0.931, and TLI: 0.957). 
On the other hand, the structural equation model for 
the patients who underwent mastectomy was more 
straightforward (Figure 2). There were fewer 
bidirectional relationships in the mastectomy model 
than in the BCS model; thus, the correlations among 

the factors in the mastectomy model were simpler 
than those in the BCS model. In the mastectomy 
group, the following standardized direct effects on 
QOL were detected: physical well-being (chest): 
0.26 and HADS-depression: -0.47 (Figure 2). The 
squared multiple correlations coefficient for the 

BCS: breast-conserving surgery, HS: Higashi-Sapporo Hospital, KN: Sapporo Kotoni Breast Clinic, SN: Sapporo Breast Surgical Clinic, UH: 
Sapporo Medical University Hospital, BMI: body mass index, Y: yes, N: no, ER: estrogen receptor, PgR: progesterone receptor, 

HER2: human epidermal growth factor receptor 2

Figure 1. Structural equation modeling (SEM) and the fit index of the breast-conserving surgery (BCS). 
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relationships among QOL and the factors in the 
model were 0.290. The model also displayed very 
good fit values (CMIN: 0.469, RMSEA: <0.001, 
CFI: 1.000, AIC: 86.834, NFI: 0.928, and TLI: 
1.001).

Discussion
We investigated HRQOL using the BREAST-Q, 

EQ-5D-5L, and HADS in 254 breast cancer patients 
and revealed the relationships that affect the QOL of 
breast cancer patients treated with mastectomy or 
BCS. We found that the QOL outcomes of the BCS 
group were better than those of the mastectomy 
group. Also, the BCS group exhibited less severe 
anxiety and depression than the mastectomy group. 
On the other hand, the relationships between QOL 
status and mental status were more complex in the 
BCS group than in the mastectomy group. Our study 
indicates the importance of intervening to ameliorate 
anxiety in patients who undergo BCS and depression 
in patients who undergo mastectomy. The absolute 
values obtained from the questionnaires could aid 
the development of future study protocols.  

Eltahir et al. compared BREAST-Q scores 
between patients who underwent mastectomy alone 

In the current study, the breast reconstruction rate 
was only 7.9%, whereas it was 67.2% in the study 

22
conducted by Eltahir et al.  The low reconstruction 
rate seen in the present study might have been due to 
the fact that our study population was composed of 
Japanese women. Sim et al. reported various breast 

and those who underwent reconstruction after 
mastectomy, and their results were quite similar to 

22those obtained in the present study.  In the current 
study, the scores for psychosocial well-being, sexual 
well-being, and satisfaction with breasts differed 
significantly between the groups, although breast 
reconstruction did not affect the BREAST-Q or QOL 
utility score (data not shown). However, the absolute 
values for each BREAST-Q subdomain were 
markedly lower in the present study than in the 
previous study, which included patients that 
underwent prophylactic mastectomy, some of whom 
might not have had cancer. As the present study 
demonstrated that anxiety and depression affected 
the QOL of breast cancer patients both directly and 
indirectly, it is reasonable that our QOL values were 
lower than those seen in the previous study, as our 
subjects might have been worried about future life-
threatening cancer progression or recurrence.

Figure 2. Structural equation modeling (SEM) and the fit index of the mastectomy.

Table 2. Scores for each questionnairein the total,breast-conserving surgery, and mastectomy groups

Total(N=254)All Patients BCS (N=116) Mastectomy(N=138) P-values

Bq1 (N=245, 96.5%)
BQ2 (N=122, 48.0%)
BQ3 (N=160, 63.0%)
BQ4 (N=219, 86.2%)
BQ5 (N=241, 94.9%)
BQ6 (N=126, 49.6%)
QOL (N=250, 98.4%)
HADS-anxiety (N=247,97.2%)
HADS-depression (N=247, 97.2%)

51.3±21.7
33.3±21.8
53.6±19.7
76.6±18.9
87.1±17.4
77.6±22.6
0.83±0.12
3.41±3.05
3.19±3.06

56.9±23.4
43.4±19.5
59.7±18.2
78.4±17.4
88.8±14.1
77.2±21.9

0.8549±0.1279
2.94±2.95
2.55±2.77

46.5±19.1
25.6±20.3
41.3±16.6
74.8±20.2
85.7±19.8
79.0±25.5

0.8168±0.1287
3.81±3.08
3.74±3.19

<0.001
<0.001
<0.001
0.158
0.159
0.712
0.020
0.025
0.002
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We found that ER-positive breast cancer was 
significantly more common in the BCS group than in 
the mastectomy group (88.6% vs. 78.5%, P=0.034). 
One possible reason for this is that the ER-positive 
patients in the BCS group achieved better survival 
outcomes than the ER-negative patients. Furthermore, 
the ER-negative patients in the mastectomy group had 
more advanced cancer than those in the BCS group 
(Table 1; P<0.001). Another possible reason is that 
hormone status affected decisions regarding 
treatment. We could not reach a definitive conclusion 
about this due to the study’s cross-sectional nature, 
although hormone status might be associated with 
QOL and other indicators. 

reconstruction rates, ranging from 7.6% to 60.0%, 
23

for different ethnicities.  Lagendijk et al. reported 
that breast reconstruction improved the QOL of 

24
breast cancer patients after surgery.  However, we 
did not observe any improvement in QOL after breast 
reconstruction (data not shown), except in the 
satisfaction with breasts subdomain (P=0.046). 
Similarly, a Polish study failed to demonstrate that 

25
reconstruction had a QOL advantage over BCS.  The 
impact of breast reconstruction on QOL might 
depend on ethnic factors, such as race and religion. 
We need to investigate whether breast reconstruction 
improves QOL under our specific circumstances.

On the other hand, we also found that the ER-
positive rate was higher than the PgR-positive rate in 
this study. Basic research has demonstrated that ER-

26 
dependent pathways induce PgR expression.
Therefore, theoretically, the ER-positive rate should 
always be higher than the PgR-positive rate, and the 
pathological information obtained in this study fit 
this theory. 

Versions of the EQ-5D-5L tariff in various 
11, 27

languages have been developed and validated.  
However, the problem with this tariff is that it 
involves discontinuous scores with a gap between 
1.000 and 0.900, especially in the Japanese and 

27,28
Korean versions.  Therefore, the QOL scores 
produced by the EQ-5D-5L could be underestimated 
in patients with slight health problems. However, 
different studies, including our study, have produced 

24, 27quite similar values,  which demonstrates that the 
EQ-5D-5L exhibits excellent reproducibility. The 
greatest advantage of the EQ-5D-5L is that it 
involves a simple questionnaire containing only five 
questions, which does not take a long time to 
complete. 

The HRQOL of breast cancer patients might alter 
after surgery, depending on the type of surgery 
performed, the QOL domains examined, or the time 

7, 29
to the QOL evaluation.  Our structural equation 
model for all patients was complicated, which 
indicated that QOL after breast surgery is influenced 
by various factors. On the other hand, the structural 
equation model for the mastectomy group was 
simpler, but did not exhibit reduced “goodness of 

Funding 

SEM is a multivariate statistical framework, 
which can be used to reveal the complex relationships 

18
among factors.  We created various models and 
selected the one that exhibited the best fit. Huang et 
al. stated that preoperative communication with 
patients who undergo BCS regarding the advantages 

31and disadvantages of using SEM is important.  Our 
findings supported their conclusion that patients who 
undergo BCS need support to ameliorate their 
anxiety to improve their QOL. However, in these 
patients, the effects of chest-related physical well-
being were more marked than those of anxiety. Our 
structural equation model indicated that physical 
support could have a positive impact on the QOL of 
patients that undergo BCS. On the other hand, 
depression had a strong direct effect on QOL in the 
mastectomy group. As depression was correlated 
with anxiety in the mastectomy group, medication or 
consultations with mental health specialists could 
help to improve the QOL of patients that undergo 

32mastectomy.
The main limitation of this study was that due to 

its cross-sectional nature, we were unable to 
determine the exact relationships between clinical 
outcomes and their causes. Although most of the data 
had a normal distribution, it could not be proven 
whether the study population accurately represented 
the parent set. Furthermore, the results obtained for 
the Japanese population might not be generalizable 
to breast cancer patients from other geographic areas. 

In conclusion, QOL and mental health differed 
between breast cancer patient that underwent BCS 
and those who underwent mastectomy. SEM is 
useful for identifying differences between patients 
who undergo BCS and those who undergo 
mastectomy. The management of anxiety is 
important for supporting patients who undergo BCS. 
On the other hand, managing depression is important 
for supporting patients who undergo mastectomy. 
This study provides some fundamental information 
that will aid the planning of future studies. 

fit”. Our findings clearly indicate that QOL models 
for breast cancer patients need to be specific to BCS 
or mastectomy. Fehlauer et al. also reported that the 
HRQOL of breast cancer patients is affected by a 
complex range of factors, including age, physical 

30functions, and psychological well-being.  Our study 
suggested that the QOL of breast cancer patients 
should be divided according to the type of surgical 
procedure performed.
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127

Despite the advancement of the diagnostic and 
treatment tools, the median 5-years survival for the 
disease varies (58-85%), with regard to the fact that 
most survivors are treated when diagnosed in the 

1
lower stage of the disease.  The suspected risk factors 
for breast cancer include the positive family history of 
the disease, long term estrogen exposure, first child 
birth after 35 years of age, white race, Asian or 
Hispanic race, obesity, genetic predisposition, and the 
age above 50 years. The latter is the most important 
risk factor orchestrating the cellular breast changes 

3,4
towards the dysplasia and malignancy.  Currently, 
suspicious patients for breast cancer are screened by 
radiologic studies, including ultrasonography(US), 
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The breast cancer is the first cause of cancer-
related death among females between 20 and 44 

1,2years.  The incidence of new cases reached 7778 
patients per year, and the specific age-related 
incidence reported 22.6 (95%CI 22.1-23.1) patients 
per every 100,000 females, with an age-standardized 

2
rate (ASR) of 27.4 (95%CI 22.5-35.9) in Iran.  
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mammography,  and  magne t i c  r e sonance 
imaging(MRI). However, the diagnosis should be 
confirmed by the  pathology reports .  The 
ultrasonography is a non-invasive screening 
procedure specifically for finding the lesions in the 
dense breasts. The sensitivity of the US as an operator-
dependent tool is about 70-90% and specificity has 

5,6been reported to be widely different.  On the other 
hand, the sensitivity and specificity of mammography 

7,8vary between 55-90% and 70-97%, respectively.  
Concurrent use of US and mammography can 

9
decrease the false-negative reports to about 0.06%   
although in larger or more advanced tumors, the 
accuracy of either the US or mammography for 
estimating the size of the tumor has been decreased. 
Because of very low false-negative results of the 
screening studies, today, the concurrent use of the US 
and the mammography has been accepted as a 
common approach for breast tumor evaluation, 

10preoperatively.  Some studies have revealed that 
mammography had more advantageous results than 
did the US for demonstrating the tumor characte-
ristics; however, some others have contradicted this 

2,11
result.  Considering the review articles, the breast 
characteristics of every patient could be a guide to 
select which single available radiologic approach 
would be better for the patient. For example, in breasts 
with lower fat mass, the US and the MRI are more 
accurate than the mammography. This study was 
conducted to evaluate US and mammography 
findings for the breast lesions with regard to the 
pathologic reports.

Methods
The data was obtained from the registered 

medical files of the females pursuing breast 
examination either for the screening or diagnostic 
purposes (following symptoms), from May 2017 to 
October 2018. Ethical approval was obtained from 
the research ethics committee of the university 
(P/39/6/1/3264). The participants were randomly 
selected from the total of 630 registered medical 
files. Overall, from 252 files met inclusion criteria, 
and 126 samples were included through systematic 
random sampling. All the participants signed a 
written consent form for anonymous use of their data 
for research purposes. Exclusion criteria included 
the presence of inflammatory disease either locally 
in the breast (granulomatous mastitis) or systemic 
(like rheumatoid arthritis), positive history of breast, 
axillary or chest wall biopsy, previous thoracic 
surgery or irradiation, previous chemotherapy 
through the past 12 months of examination, presence 
of active skin and joint disease, ongoing pregnancy 
or consumption of oral contraceptives, tamoxifen or 
corticosteroids and need for axillary lymph node 
dissection. All patients were examined by a single 
general surgeon in a single public referral health care 
center. Females underwent breast examination, US 

2. Positive family history of the breast cancer in a 
male relative.

5. Patients who insisted to have a breast biopsy. 

4. Patients who were considered to be unable to 
return for timely follow-up.

3. Discordance between physical examination 
and radiologic report.

1. Positive family history of breast cancer in 
either first or second degree relatives.

Demographic data in addition to US, mammogr-
aphy and the pathologic reports were used for 
analysis and interpretation. Frequency of categorical 
variables, central tendency statistics for continuous 
variables, sensitivity, specificity, Positive Predictive 
Value (PPV) and Negative Predicative Value (NPV) 
of US and the mammography were calculated using 
SPSS version 21. Independent sample T test, Fisher 
exact test, Chi-square were used to examine the 
association of the variables. The Youden’s index 
(sensitivity+specificity-1) was applied for 
dichotomous diagnostic tests. Statistical analysis for 
agreement indexes including Kendall’s, Gamma and 

and mammography study, and the breast mass biopsy 
was taken with core needle biopsy or open incisional 
or excisional approaches. The Breast Imaging-
Reporting and Data System (BI-RADS) was 
considered for radiologic findings introduction. It is 
an accepted international scaling system to assess the 
breast mass characteristics and applied as a guide for 
the next step in clinical approach.7The current study 
considered data of the US and the mammography 
reports with BI-RADS 0-V. The breast US had been 
performed by a single radiologist. The reports of both 
US and mammography were interpreted for all 
participants by the two attending physicians of the 
radiology department with over 12 years of 
experience. Finally, all reports are reviewed and 
corrected according to the revisions of an 
experienced radiologist who was an expert in breast 
imaging. After every patient underwent US and 
mammography, she was considered a candidate for 
the breast mass biopsy. Based on the guidelines for 
the management of breast cancer, BI-RADS≥4 needs 
further pathology assessment while, in this study, 
biopsy was also taken from patients with BI-RADS 2 
and 3. The reason for the latter was one of the 
following considerations: 

Breast biopsy was performed using one of the two 
following approaches by the surgeon: core needle 
biopsy (CNB) with the sterile 14 gauge biopsy 
needle (TSK ACECUT-Japan) under radiologic 
guide, or the surgical approach through incisional or 
excisional mass resection in the operating room. 
Specimens were sent to the reference hospital 
laboratory both in formalin and normal saline. The 
pathologic study as the definitive gold standard for 
making the diagnosis was performed by a single 
attending pathologist. The pathologic reports were 
classified as benign or malignant. 

US & mammography concordance
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benign lesions (BI-RADS 2 and 3).The divergence 
between radiologic and pathologic reports was for 
the suspicious and/or the malignant lesions. 
Although mammography reports for the malignant 
masses (BI-RADS 5) were also fully compatible 
with those of the pathology, US revealed a lower 
diagnostic accuracy (94.3%) for distinguishing the 
malignant lesions(p<0.01). The source of most 
disagreements between radiologic findings and 
those of the pathology was for the suspicious lesions 
(BI-RADS 4). As Table 1 shows, the concordance 
between pathology reports and US/mammography 
for malignant lesions were 94.2/71.4% respectively 
(P<0.001). Overall, the results showed that 
mammography reports had the highest accuracy to 
diagnose malignancy in BI-RADS 5 subgroup 
(100%) and US, with BI-RADS 4 (94.3%). Table-2 
shows sensitivity, specificity, PPV, NPV and, the 
Youden’s index for study findings.

The mean age (±SD) of 126 the participants was 
55.2±13.9. Of all, 42(33.3%) of the study sample had 
positive family history of breast cancer.  Considering 
the pathology report as the gold standard for cancer 
diagnosis, eventually, 76(60.3%) specimens were 
categorized as benign and the rest 50(39.7%) showed 
evidence of malignancy. Breast ultrasonography and 
mammography findings based on the BI-RADS are 
shown in Table 1.

As demonstrated in Table1, both US and 
mammography results demonstrated complete 
concordance with those of pathologic signs for th 

Results 

Kappa were also run. To demonstrate the precise 
convergence of data, the ROC curve was 
customized. The significance level of p was 
considered 0.05 or the lower. Also the findings were 

12reported in line with the STROCSS criteria.

Table 1. The concordance of US and mammography results with pathology reports

Ultrasonography

BI-RADS
Benign Malignant Total Benign Malignant Total

Mammography
P valuePermanent pathologic report

n (%; in row/ in column)

0-1
2
3
4
5
Total

0
0
0

33(94.3/66.0)
17(94.4/34.0)
50(100/39.7)

0
48(100/38.1)
25(100/19.8)
35(100/27.8)
18(100/14.3)
126(100/100)

0
48(100/63.2)
25(100/32.9)

2(5.7/2.6)
1(5.6/1.3)

76(100/60.3)

0
50(100/65.8)
22(100/28.9)
4(28.6/5.3)

0(0)
76(100/60.3)

0
0
0

10(71.4/20.0)
40(100/80.0)
50(100/39.7)

0
50(100/39.7)
22(100/17.5)
14(100/11.1)
40(100/31.7)
126(100/100)

N/A
0.7
0.8

<0.001
<0.01

Table 2 shows lower sensitivity and NPV for 
higher BI-RADS. This is while specificity and PPV 
showed an opposite pattern of association. The 
overall sensitivity, specificity, PPV, and NPV for US 
(mammography) were 69.8 (91.9), 71.9 (76.6), 75.6 
(80.8), and 81.3 (94.6) percent, respectively. The 
Youden’s index to detect breast lesions was 0.46 for 
US and 0.68 for mammography. Customizing ROC 
curve for mammography and pathology reports 
demonstrated that for BI-RADS 4, we had the 
highest overall sensitivity (94.3%) and specificity 
(94.5%) for screening malignancy. ROC curve for 

US and pathology showed the highest overall 
sensitivity (68-92%) and specificity (73-96%) for 
the BI-RADS 3 and 4. Considering the permanent 
pathology study for each patient, the convergence of 
the US and the mammography resul ts  is 
demonstrated in Table 3.

The colored cells in Table 3 show concordance 
between US and mammography results considering 
pathology reports as the gold standard, within each 
BI-RADS stratum. The overall concordance between 
radiology and pathology (shown as grey in Table 3) 
was observed in 42 subjects (33.3%). 

Table 2. Diagnostic statistics for US and mammography for breast malignancy considering pathology as the
 gold standard findings

BI-RADSRadiologic modality Sensitivity

% (95% confident interval)

Specificity 1PPV 2NPV Youde's
 index

P for
Youde’s index

Ultrasonography

Mammography

2
3
4
5

2-5

2
3
4
5

2-5

20.5(14.3-27.7)
72.6(65.7-80.5)
95.8(93.2-98.6)
98.6(96.9-99.4)
71.9(65.2-77.7)

32.0(20.9-45.2)
80.0(73.5-88.4)
94.5(92.3-96.8)

100
76.6(70.2-83.8)

46.7(38.3-55.4)
71.0(66.6-76.4)
92.3(88.2-96.4)
92.3(87.4-97.3)
75.6(70.2-80.8)

51.9(42.5-61.1)
78.8(73.4-81.9)
92.5(88.6-96.4)

100
80.8(73.8-87.5)

96.2(94.1-97.3)
92.4(89.1-95.7)
67.9(59.3-73.8)
22.6(11.8-34.6)
69.8(61.6-76.3)

100
98.0(96.8-99.2)
94.3(92.4-96.3)
75.4(68.8-80.1)
91.9(87.3-95.6)

88.2(83.8-93.4)
92.9(89.1-95.3)
80.4(74.6-87.8)
63.7(55.3-72.6)
81.3(72.2-90.4)

100
98.3(96.5-99.1)
95.8(94.6-97.2)
84.8(81.3-87.6)
94.6(92.3-96.8)

<0.01

0.16
0.65
0.63
0.40
0.46

0.32
0.78
0.88
0.75
0.68

1: Positive Predictive Value  2: Negative Predictive Value  
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Table 3. The convergence of breast US with mammography in BI-RADS model based on pathology as the 
gold standard findings

This study examined diagnostic accuracy and 
concordance of US and mammography stratified by 
BI-RADS and considering pathology reports as the 
gold standard on 126 study participants, of which 
60% proved to be benign and 40% malignant.  Since 
1960 when mammography was first implemented, 
early discovery of asymptomatic breast cancer has 
increased and conclusively mortality rate has dropped 
to 25% accompanied with a 90% increase in true-

1
positive findings.  Mammography is more accurate 
than physical examination to find masses and detect 
micro-calcification. Fortunately, recent results have 
shown that three-dimensional mammography could 
be even more powerful to diagnose breast 
malignancies and is also associated with a lower false-
positive reports in comparison with the traditional 

1
type.  Although there are numerous studies in the 
medical literature on sensitivity and specificity of 
breast US and mammography based on definite 
pathology as the gold standard, the concordance 
between these two radiologic modalities has been less 
frequently investigated. This paper revealed a higher 
sensitivity for mammography (75.4-100%) in 
comparison with US (22.6-96.2%), the fact that has 
been confirmed by previous studies (33-56% for the 

13,14US versus 36-88% for mammography).  Moreover, 
in each BI-RADS category, mammography was more 
sensitive than US. Additionally, sensitivity of both the 
US and mammography was lower for higher BI-

Furthermore, overall complete or relative 
compatibility (pink and grey cells in Table3: 66+42) 
was observed for 108(85.7%) of cases. Furthermore, 
mammography over-diagnosed 12.7% of the benign 
lesions as malignant  while the US study 
underestimated 1.6% of malignant lesions as the 
benign one. 

Discussion

This study was conducted on available patients 
records in a single medical center with a limited 
number of participants. Lack of simultaneous 
application of US and mammography was another 
limitation. Moreover, symptomatic and asymptomatic 
patients seeking breast screening were pooled and 
thus not analyzed as separate groups.

In conclusion, both ultrasonography and 

13,14
RADS  while an opposite result was found for 
specificity which was in line with some other 

13,15studies.  However, some studies have disputed  this 
finding claiming that US was more sensitive than 

16-18 mammography The differences in conclusions 
might be attributable to patients' characteristics in 
different studies (such as sample size, menopausal 
status of patients, genetics, and some breast 
characteristics, for example large breasts or breasts 
with higher fat composition) and/or other factors 
(such as instruments and equipment, and also 
operators’ technical skills). MRI has also been 
introduced as a screening instrument and its 
concordance with US and mammography has been 

17-19studied. 
The current study showed a relative concordance 

between US and mammography based on pathologic 
reports. It also revealed that findings from 
mammography had both a higher overall correlation 
with pathology and a lower underestimation of the 
disease in comparison to US. The US results were 
accompanied with over 12% overestimation of the 
benign lesions as malignant. However, more data 
needs to be carried out but this study argues that 
implementation of both US and mammography in 
breast lesions with the BI-RADS≥4 would not be  
necessary, when one of them is performed. 
Moreover, in BI-RADS 2 and 3, complete 
concordance with pathology was observed and no 
further invasive assessments were required.
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Here we discussed an iatrogenic pseudoaneurysm 
following breast mass CNB which was treated 
conservatively.

Case presentation
A 29-year-old woman with chief complaint of 

nontender palpable breast mass was referred for 
further evaluations. Sonography showed a vascular, 
hypoechoic, well-circumscribed mass measuring 
9×5 mm in the right breast upper outer quadrant. The 
lesion had a low suspicious feature (BIRADS 4a) 
and was candidate for tissue sampling.

Due to a suspicious history of bleeding disorders, 
platelets level and coagulation tests were checked 
and the result was normal. No drug history was 
recorded. Local anesthesia of skin and parenchyma 
around the lesion was done by 1% lidocaine without 
epinephrine. The surrounding tissue was checked to 
evaluate any probable vessel in the biopsy route. A 
biopsy was performed with a 14-gauge cutting 
needle and a throw of 22 millimeters under the guide 
of sonography.

Profuse bleeding occurred while doing the biopsy 

Introduction
Core needle biopsy (CNB) is increasingly used as 

a diagnostic method for histologic examination of 
breast pathologies before the main surgery. Cost-
effectiveness, accessibility, minimal rate of 
complications and short Procedure duration are 
major factors to make CNB a popular method. 
Although hematoma is the most common 
c o m p l i c a t i o n  i n  C N B ,  l i m i t e d  c a s e s  o f 

1
pseudoaneurysm have been published.  A 
pseudoaneurysm is a blood-containing false lumen 
that is connected to the main arterial lumen with a 
na r row neck .  They  cou ld  ra re ly  happen 
spontaneously in patients with severe atherosclerotic 
changes, although most cases are posttraumatic. 
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Conclusion: Although hematoma is a more common complication of breast 
biopsy, other complications including pseudoaneurysm should be kept in mind. 
Ultrasound is a useful technique for both the diagnosis and non-surgical treatment 
of the disease. Ultrasound-guided compression and follow up exams could be 
helpful to prevent invasive procedures.

Background: Pseudoaneurysm of the breast is a very uncommon disease 
mostly occurring following  traumatic injuries including biopsy. Increasing the use 
of core needle biopsy in breast pathologies could lead to more cases of the 
iatrogenic pseudoaneurysm. 

Case presentation: Here we described a breast pseudoaneurysm case that 
occurred after core needle biopsy. The diagnosis was made by color doppler 
ultrasonography and MRI with contrast. Ultrasound-guided compression was used 
to treat the lesion. The lesion was followed up with ultrasonography and finally it 
was resolved.
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The next day control sonography showed a 21×16 
mm echo-free to hypoechoic mass with a 2 mm 
narrow neck at 11 o’clock of the right breast adjacent 
to previous mass. 

Color Doppler investigations showed that the 
blood flow was turbulent inside the mass and there 
was to-and-fro spectral waveform in the neck of the 
lesion. (Figure 1)

and after the first sampling. Sonography showed a 
hematoma evident as a 20×15 mm hypoechoic lesion 
at the biopsy site. Immediate compression was done 
using the ultrasound transducer followed by manual 
compression for 30 minutes. No more bleeding was 
observed.

monitoring and conservative proceedings were 
advised.

Control Doppler ultrasonography 30 days after 
the biopsy showed a 12×7 mm heterogeneous mass 
with an anechoic center (Figure 3a). The color 

Due to the formation of hematoma and 
inflammatory changes in the surrounding tissue, 
evaluation of the initial mass was not possible with 
ultrasound. On the other hand, definite pathology of 
the tumor was unknown since the biopsy failed. 
Therefore, MRI was done to further evaluate the 
mass. The MRI was performed after 20 days and 
revealed an oval-shaped mass in the upper outer 
quadrant of the right breast with intermediate T1 and 
heterogeneous high and low signal intensity on T2 
images measuring 21×16×15 mm (Figure 2a). The 
mass shows intense rapid enhancement on dynamic 
series and is related to early drainage (Figure 2b). 
The diagnosis was an iatrogenic pseudoaneurysm so 

Doppler image showed a whirling flow but power 
Doppler images showed vascularity which 
connected the mass to an adjacent vessel (Figure 3b).

Control MRI was done after 6 months. The results 
showed that the PA size had decreased (Figure 4) and 

Figure 1. a) A heterogeneous hypoechoic mass with a turbulent flow. b) Spectral color Doppler revealed a 
to-and-fro waveform in the neck

Figure 2. a) T1W MRI without contrast shows an intermediate intensity mass in the upper outer quadrant of the right breast. b)
 T1W MRI with contrast shows intense rapid enhancement after contrast injection. Since the 

pseudoaneurysm happened in about 2 cm of the mass, the mass is not obvious in this cut.

Breast pseudoaneurysm
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Discussion
A pseudoaneurysm or false aneurysm most 

frequently occurs following a traumatic injury due to 
a puncture or tear in the arterial wall, after which 
blood is collected in adjacent tissue connected to the 

1, 2vessel.  Pseudoaneurysms do not have an arterial 
1

wall and are contained by perivascular tissue.  
Pseudoaneurysm occurs mostly in females, old 
people, those suffering from atherosclerosis, and 
those treated by anticoagulation therapy such as 

1-5warfarin, heparin, or aspirin.  Pseudoaneurysm is 
uncommon but could be non-traumatic and 
spontaneous pr imari ly  among those with 
atherosclerotic disease or receiving anticoagulation 

3, 6therapy or both.
Pseudoaneurysm in radiology is an obvious 

complication of vascular catheterization and 
1-5percutaneous core needle biopsy of a solid organ.  

Breast pseudoaneurysm is diagnosed by mammo-
graphy as a circumscribed mass which is adjacent to a 

7blood vessel or extending from it,  but an ultrasound 
can confirm the mass to be a pseudoaneurysm. An 
anechoic mass with echogenic rim, adjacent to an 

6, 7
artery requires ultrasound examination.  Color and 

its dimensions were 12×6 mm. The surgeon 
suggested the conservative Management. The lesion 
was completely resolved in the next ultrasound 
follow-up after 2 months.

Since sonography displays real-time images, 
immediately focused compression of a hematoma 
can be observed. Iatrogenic pseudoaneurysms 
caused by large-diameter sheaths and needles could 
not be thrombosed by compression possibly due to a 
wide neck. Although compression has been applied 
as a first-line treatment, it may often bring about no 
desirable outcome.

Spontaneous resolution of breast pseudoaneurysms 
3, 6, 13 has also been reported. It is theorized that small 

pseudoaneurysms may be more common than initially 

Other treatments observed in the literature 
2include percutaneous alcohol injection,  thrombin 

8, 10, 11 12injection,  micro coil embolization  and surgical 
1, 4, 5

correction.  However, surgical treatment is mostly 
recommended in cases of underlying breast 
malignancy. Since pseudoaneurysms in the breast 
are uncommon, they are in general treated in the 
same way as are pseudoaneurysms in other organs.

power Doppler imaging shows the adjacent artery, 
connecting neck, and communicating blood flow 
within the pseudoaneurysm with a turbulent flow and 
classic “ying-yang” sign on color Doppler imaging. 
The spectral Doppler imaging will show the “to-and-

3, 6, 8, 9 fro” waveform. In follow-up sonography as a 
result of clot formation there will be a hypoechoic 
lesion without any blood flow. Since some cases are 
secondary to traumatic injury the CT with contrast 
can be the first modality that shows pseudoaneurysm. 

Figure 3. a) A hypoechoic heterogeneous mass in control US. b) Feeding artery of the mass.

Figure 4.T1W MRI with and without contrast after 6 months shows a decrease in the size of the mass 

Breast pseudoaneurysm
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thought, but the small size, small neck, and absence of 
underlying anticoagulation lead to a spontaneous 
resolution before clinical identification. 

Pseudoaneurysm, as a potential complication of 
the breast biopsy, needs to be considered. Mapping 
the vessels near the lesion by color flow evaluation 
before the biopsy can help prevent complications 
like pseudoaneurysm or hematoma in interventions. 
If pseudoaneurysm occurs, ultrasound-guided 
compression and follow up exams could be helpful to 
prevent invasive procedures. However, if the lesion 
is still present, performing an additional procedure 
such as embolization or surgery should be 
considered.
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categorized it into benign, borderline, and malignant 
tumors on the basis  of  his topathological 
characteristics. Malignant phyllodes tumor is an 
uncommon but aggressive breast malignancy and 
constitutes nearly 25% of all phyllodes tumors. 
Although malignant phyllodes tumor typically 
occurs in the fourth to sixth decades of life, it can also 
occur in younger women. In a study by Abusalem et 
al., it was estimated that one out of 26 phyllodes 
tumor patients was malignant in patients 20-29 years 

4, 5of age.  Patients usually present with a spectrum of 
complaints starting with a palpable mass or 
abnormal mammogram and reaching architecture 

Introduction
Phyllodes tumors are uncommon fibroepithelial 

neoplasm of the breast, accounting for 0.3 to 0.5% of 
1all female breast neoplasms ,  with an incidence rate 

of about 2.1 per million mostly occuring in women 
2, 3aged 45 to 49 years.  The term ‘‘phyllodes tumor” 

by the World Health Organization (WHO) has 
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Conclusion: Management of malignant phyllodes tumor remains debatable, 
especially when it comes to the effect of adjuvant radiotherapy and chemotherapy. 
From a surgical perspective, whether phyllodes tumors should be considered as 
epithelial breast cancers or as soft tissue sarcoma is another debate. On the other 
hand, although challenging, accurate identification of phyllodes tumor initially 
may aid in decreased recurrence.

Case Presentation: A 23-year-old female patient Gravida 0 Para 0, previously 
healthy, with no family history of breast or ovarian cancer was referred to our 
institution for managing a right breast mass increasing in size over a period of 1 
month associated with reddish-brown discoloration of the skin. Breast ultrasound 
showed an isodense oval mass measuring approximately 16x14x12cm in the right 
lower outer quadrant of her breast. Core biopsy and FNA done revealed a low grade 
phyllodes tumor. MRI of breasts showed a huge mass of the right breast occupying 
all quadrants, measuring 15x14.5 cm in its greatest axis with involvement of the 
pectoralis major muscle, with no evidence of suspicious axillary 
lymphadenopathy. Distant metastatic work-up with CT scan of chest abdomen and 
pelvis and a PET scan did not show distant metastasis. Hence, the patient 
underwent right total mastectomy with a final pathology compatible with 
malignant phyllodes tumor. She is on regular follow up and 18 months post-
surgery is still disease free.

Background: Phyllodes tumors are rare fibroepithelial neoplasm of the breast, 
representing 0.3 to 0.5% of all female breast neoplasms. The term ‘‘phyllodes 
tumor” by the World Health Organization (WHO) categorizes it into benign, 
borderline, and malignant tumors based on histopathological characteristics. 
Malignant phyllodes tumor is an uncommon but aggressive breast malignancy and 
accounts for approximately 25% of all phyllodes tumors.
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Case Presentation
Our case was a 23-year-old female patient Gravida 

0 Para 0, previously healthy, with no family history of 
breast or ovarian cancer transferred to our institution 
to receive treatment for a right breast mass increasing 
in size over a period of 1 month associated with 
brownish and reddish discoloration of the skin. On 
physical examination of the right breast a grossly 
distorted architecture,  with reddish-brown 
discoloration of the skin (Figure 1a, 1b) was observed 

distortion of the breast. Accurate preoperative 
diagnosis by clinical, radiological and histological 
examination is of paramount importance as this will 
allow optimal surgical planning and, hence, decrease 
the risk of local recurrence. Surgery is the 
cornerstone of the treatment and inadequate local 
excision has been linked to local recurrence. Herein, 
we report a case of a 23-year-old female patient 
presenting with a large malignant phyllodes tumor of 
the breast treated by total mastectomy.

with no nipple retraction. On palpation of the diffusely 
hard breast, no nipple discharge and no palpable right 
axillary lymph nodes were observed. The contralateral 
breast (left) was normal looking, with no palpable 
masses, and no left axillary lymph nodes. 

The patient underwent investigations with breast 
ultrasound showing an isodense oval mass 
measuring approximately 16x14x12cm in the right 
lower outer quadrant of her breast. Core biopsy and 
FNA done revealed fragments of myxoid and 
cellular stroma. These findings were not specific but 
could indicate a fibroepithelial lesion such as cellular 
fibroadenoma and low grade phyllodes tumor. MRI 
of the breasts showed a huge mass of the right breast 
occupying all quadrants, measuring 15x14.5 cm in 
its greatest axis with involvement of the pectoralis 
major muscle, with no evidence of suspicious 
axillary lymphadenopathy. Distant metastatic work-
up prior to the surgical intervention with CT scan of 
chest abdomen and pelvis and a PET scan did not 
show distant metastasis. Hence, the patient was 

Figure 1. Patient with right breast malignant phyllodes  (a. supine view; b. lateral view)

Figure 3. Intra-operative image showing the surgical bed after total mastectomy
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bloodstream and lymphatic metastasis occurs rarely. 
The most frequently reported sites for metastases are 

9the lung, soft tissue, bone, and pleura.  The rate of 
metastases is 25%–31% for malignant and 
borderline tumors, whereas it is 4% for all types of 

10phyllodes masses.  Guidelines for cases of 
ma l ignan t  phy l lodes  tumor  by  Na t iona l 
Comprehensive Cancer Network include complete 
surgical resection with negative margins of at least 1 
cm and preferably 1 to 2 cm due to the morphologic 
characteristic of the tumor. The presence of a pseudo 
capsule containing finger-like or pseudopodia-like 
projections around the phyllodes tumor tissue is 
likely, which, if not surgically excised, leads to a 
local recurrence. Therefore, the tumor with 1–2-cm 
width of normal tissue should be removed including 

11, 12
these pseudopodia of tumors.  Total mastectomy is 
in general not suggested due to poor cosmetic 
outcomes, unless negative margins cannot be 
conducted or if the tumor is too large to be 
completely excised. Adjuvant radiation therapy is 
debatable in preventing tumor recurrence. Radiation 
has been found to prevent recurrence of borderline 
and malignant phyllodes tumor after surgical 
interventions (breast-conserving surgery and 
mastectomy) with no impact on disease-free 

13
survival.  Furthermore, adjuvant radiation therapy is 
suggested for recurrent and malignant phyllodes 
tumor. Patients with high risk for recurrence, 
including those with histological margin less than 5 

14, 15mm may be candidates for radiotherapy.  On the 
other hand, routine adjuvant systemic therapy after 
initial excision is not recommended. Chemotherapy 
for locally recurrent tumor is contentious. Burton et 
al. reported effective palliation for patients suffering 
from metastatic disease with chemotherapy based on 
cisplatin and etoposide. As far as we know, this is the 
youngest reported case of malignant phyllodes 
tumor of the breast with this size. In our case, despite 
the large size of the tumor negative surgical margins 
of 1.6 cm were achieved by total mastectomy, with 
no recurrence at 18 months of follow-up. In our 

scheduled for right total mastectomy.
The patient went through a right total mastectomy 

with partial excision of the pectoralis major where 
the tumor was involved (Figure 3, 4). Primary 
closure was possible without the need for autologous 
flap for closure. The final histopathogic result was 
consistent with features of malignant phyllodes 
tumor measuring 16.5x15x14cm, with clear negative 
surgical margins 1.6cm away from the tumor and the 
deepest surgical margin being 2mm away from the 
tumor. Post-surgical follow-up showed good wound 
healing, revealing no flap necrosis (Figure 5). She is 
on regular follow up and 18 months post-surgery is 
disease free with no evidence of local recurrence or 
distant recurrence by PET scan.

Extensive studies have been done regarding the 
treatment of common breast malignancies. However, 
the optimal management for rare breast tumors 
including phyllodes tumor has not been well 
established. Due to its rarity, the current medical 
literature lacks a sound treatment plan, especially 
when it comes to the effect of chemotherapy or 
radiotherapy on managing malignant phyllodes 
tumor of the breast. Most management protocols 
depend on retrospective case series. Irrespective of 
their histologic classification, phyllodes tumors have 
an unpredictable clinical outcome. Age, tumor size, 
surgical approach, mitotic activity, stromal 
overgrowth and surgical margin have been found to 
be important factors in diagnosis and prediction of 

6recurrence.  Kaprisi et al. found that tumor size and 
surgical margins were predictive of local 

7
recurrence,  which is very important for treatment of 
phyllodes tumors to be successful. A review of the 
literature reveals a local recurrence rate >40% for all 

8pathological types.  On the contrary, different studies 
showed a local recurrence rate of less than 20% 
depending on the tumor subtype. Furthermore, a 
delay in treatment increases the possibility of distant 
metastases. Metastasis usually occurs via the 

Discussion 

Figure 4. Surgical Specimen excised Figure 5. Surgical Scar
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review of the English medical literature we 
identified 16 cases of large malignant phyllodes 
tumors of the breast, above 10cm in largest 
dimension (Table 1), with a size range of 10 to 40cm, 
with a mean age of 44 years old. Table 1 shows that 
the most common site of metastasis is lungs 6/16 

(37.5%), followed by brain 3/16 (18.7%). Hence, 
appropriate surgery is the cornerstone and the first 
step towards successful treatment of phyllodes 
tumor.

In conclusion, management of malignant 

Table 1. Comparison the studies evaluated malignant phyllodes tumor

40x38x16

40x30x10

33x32x22

32x32x17

31.5x15.6

30x20x13

20x20x25

Right 

Right

Right

Left

Right

Left

Left

Radical mastectomy
 (tumor dissected off 
with right 6th rib and 

pectoralis major)
(primary closure 

not possible) 

Modified radical 
mastectomy 
(1/9 LNs) 

Simple mastectomy 

Radical mastectomy 
with split thickness 

graft

Simple mastectomy 

Simple mastectomy 

Simple mastectomy 
with left chest wall 
defect was covered
temporarily with 

INTEGRA replaced
with split thickness 

skin graft 5 
weeks later

1. All margins involved 
2. Post-op PET scan :
 tumor infiltrating the 

5th and 6th ribs
3.  6 weeks post-operative :

 re-admitted for pleural effusion
   deceased due to pulmonary 

complications 

Free of recurrence at 
18 months follow up

Free of recurrence 
at 1 year follow up

2 months after surgery: 
1. CT chest : pulmonary nodules

• Biopsy : Lung metastasis
• 4 months after chemotherapy:
 progression of lung metastasis  

2. Headache and grand mal 
seizure: brain metastasis 

(6x5x5 cm cerebral mass) 
underwent resection

3. Post-operatively dyspnea: 
intrathoracic progression 

of disease 
4. Succumbed to disease 20 
months after first diagnosis 

1. 3 weeks post-op: 
complaint of headache 
Right parietal tumor – 

right craniotomy: metastatic
 malignant phyllodes tumor

2. 7 weeks post-op 
• LR:  6 new masses were 

found, the largest measuring
6 cm and a mass was palpated

 in the right axilla: 
• FNA: enlarged pleomorphic

 cells, epithelioid cells – identical
 to original tumor.

3. Patient deceased before
 initiating treatment 

Free of recurrence 1 
year after surgery 

NA

None

Chemotherapy 
(adriamicyn and

 ifosfamide)/radiotherapy

Chemotherapy 
(doxorubicin 

and ifosfamide)
Radiotherapy

6 cycles
 (AdriamycinVR,

 ifosfamide, and mesna)
4 cycles 

(gemcitabine 
and docetaxel)

Patient deceased
 before any therapy
 could be initiated 

Radiotherapy

None

O.ECW*, K. 
 16CK, 2017

A. Testori 
 17et al., 2015

R.Krishnamoorthy 
18et al., 2014 

AP.Gregston 
19 et al., 2019 

N. Roberts, 
 20D.M. Runk, 2015

I. Albalawi,
212018 

MA. Sbeih
22 et al., 2015 

53

33

35

32

50

41

41

Core biopsy 
inconclusive 
CT chest and 

abdomen:large tumor 
with extension 

to rib and pleura

PET: positive ALN
Skeletal & lung 

xray normal 

FNA: borderline 
phyllodes Core biopsy: 
biphasic neoplasm with 

malignant stromal 
component.CT brain 

and chest & US abdomen
 no metastasis 

Chest CT scan: large solid 
mass occupying the entire

 left breast

Core needle biopsy:
malignant neoplasm 

with carcinomatous and
 sarcomatous elements, 
the cells showed focal
 marked pleomorphism 
(>10 mitoses/10HPF) 

with focal necrosis 
(ER/PR positive; HER2 
negative) CT of chest 

positive for bilateral chest
 massesPET Scan: result 

not mentioned

True cut biopsy malignant 
phyllodes tumor CT scan
chest, abdomen and pelvis 

normal Isotopes scan normal 

Core biopsy: fascicular 
pseudoangiomatous stromal 

hyperplasia or phyllodes tumor
Left ALN biopsy: chronic 

lymphadenitis without 
neoplastic cells CT chest 

and abdomen : no metastasis 

Author/year Age Size(cm) Tumor 
Site

Pre-operative
work-up

Type of 
Surgery

Adjuvant
treatment 

Recurrence

˿
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20x14x9.7

16.5x15x14

15.5x13.5x13

15x15

15x15

15

14x14x10

13x11x7 

12

10x10

Right

Right

Right

Right

Left

Left

Right 

Right

Right

Right

Radical mastectomy 
with pectoralis major 

excision+ axillary 
lymph nodes dissection 

(no positive ALNs)

Total mastectomy 
with partial 

excision of pectoralis 
major (with primary 

closure of defect)

Modified Radical 
Mastectomy + TRAM 

flap (1/32 ALNs)

Simple mastectomy 

Modified Radical
 Mastectomy 

Simple mastectomy

Simple mastectomy 
without ALND 

Partial mastectomy

Modified radical 
mastectomy

Simple mastectomy+ 
ALN excision

No LR  17 months 
after surgery 

No LR after 18 months 
follow-up 

PET scan: no distant 
metastasis 

Free of LR at 3 years 
follow-up and free of distant 
metastasis (lung metastasis 

resolved)

1. After 9 months Lung 
metastasis 

2. Died of disease after 
18 months of primary 

diagnosis 

3 months' post-op: 
· No LR 

· Huge cystic nodule in 
the brain 

· Contrast enhanced computed 
tomography (CECT) of chest, 
abdomen and pelvis showed 
lesions in lower lobe of left 
lung of 3.9 × 3.6 cm of +40 

(HU) in posterobasal segment 
and right adrenal gland of
 5.8 × 5.1 cm of +30HU

· 20 days' later patient 
succumbed to disease 

· 19 months post-op: left 
pleural effusion/left 

pleural mass 
· Patient deceased of disease
 21 months after diagnosis  

NA

1. Free margins but <1mm: 
re-excision margins 

2. CT scan and bone scan 
negative for metastasis 

Post-op CT chest and 
abdomen scan: no liver 

or lung mets 
Follow-up NA 

1. Lung metastasis 
increased in size

(progressive disease)
2. Patient died 4 months 

post-surgery due to 
respiratory failure 

None 

None

Chemotherapy 
(doxorubicin 

and ifosfamide)

Radiotherapy (50Gy),
 Chemotherapy 

(Cyclophosphamide)

None 

Radiotherapy

None 

Radio

None

4 cycles 
(FEC therapy : 

cyclophosphamide, 
epirubicin, fluorouracil)

M.Takenaka 
 23et al., 2011

Our Case, 
2020

SH.Moon 
24et al., 2019 

T.Saito 
25et al., 1998 

S. Khanal 
26et al., 2018 

J. Kaya,
A. Betensley, 

272013 

J.Alves 
28et al., 2011 

A.Abdulkareem, 
292019 

M.Sani 
 30et al., 2008

S.Suzuki-Uematsu,
312010 

57

23

48

54

37

48

38

37

44

52

Core bx low grade 
myofibroblastic sarcoma) 

CT suspicion of chest
 wall invasion MRI no ALN

CEA/Ca 15-3 normal 
Excisional marked stromal 
hypercellularity without an 

epithelial component 

Core biopsy &FNA:
 fragments of myxoid 

and cellular stroma, may 
indicate a fibroepithelial
 lesion such as cellular
 fibroadenoma and low 
grade phyllodes tumor

CT chest abdomen& pelvis 
negative for metastasis 

PET scan negative 
for metastasis 

Core needle biopsy: 
malignant phyllodes 

tumorCT chest metastatic 
LNs to Right axilla & 

multiple solitary pulmonary 
nodules on right lung
FNA of LNs positive 

for metastasis PET scan  

NA

Chest X-ray: negative  
US abdomen & pelvis 

negative True-cut: 
necrotic areas with 

fibrocollagenous tissue 
with proliferation of oval
 to elongated spindle cells 

showing mild degree 
of atypia

NA

Core biopsy: biphasic 
neoplasm with malignant 

stromal component
Chest X-ray & Abdomen 
ultrasound negative for 

distant metastasis  

Core biopsy: Epithelial 
and stromal components 
Epithelial is benign, the 

mesenchymal part showed 
spindle cell with increased 

cellularity (mitotic rate 5/10 
HPF) no atypia or necrosis

FNA: benign
breast lesion

CT chest (bilateral lung
 nodules)Core needle biopsy

(proliferation of atypical 
spindle-shaped cells with 

marked coagulation 
necrosis ,no 

epithelial components : 
sarcoma vs phyllodes)
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Breast Imaging Reporting and Data System 
(BIRADS) was introduced by the American College 
of Radiology (ACR) in 1993 and has since undergone 
several modifications. It offers a common language 
between radiologists for describing breast lesions, and 
between radiologists and clinicians to communicate 
their findings. The first version of BIRADS 
considered only mammography interpretation and 
report, but the subsequent versions have included 

1
ultrasound and MRI of the breast as well.  BIRADS 
for ultrasound is evolving continuously in order to 

2
provide a constant and helpful guide for radiologists.  
Using BIRADS and the ultrasound lexicon have 
improved interobserver agreement between breast 
radiologists in interpreting breast ultrasound 

3findings.  While BIRADS for ultrasound was 
2

introduced in the fourth version of BIRADS in 2003 , 
some items have been added or modified in the fifth 
version in 2013. Briefly, these consist of  the addition 
of a subsection entitled “general considerations” 
which provides general data like image quality or 
anatomic considerations; deletion of the “lesion 
boundary” descriptor; defining “posterior features” 
instead of “posterior acoustic features” and 
“intraductal calcifications, calcifications in a mass 
and calcifications outside of a mass” in lieu of 
"macrocalcifications”; inclusion of new descriptors 
under “special cases”; rearrangement of several terms 
under “associated features” instead of “surrounding 
tissue”; re-definition of terms describing vascularity; 

4
and adding descriptors related to elastography.  

Checklists or templates for a structured report are 
also developing quickly with the aim to offer 

2
consistent and reusable data formats , and provide 
accuracy and comprehensiveness concurrently with 

5
simplicity  for the clinician. Particularly they aim to 
ease comparisons between successive imaging 
reports coming from different radiologists, as one of 

6
the main objectives of BIRADS.  A structured breast 
ultrasound report would provide a consistent form 
for clinicians that can also lessen the risk of 

5malpractice.      
Whole breast ultrasound is used as a helpful 

adjunct to screening mammography, and the practice 
7parameters have been defined by ACR.  The 

description of each finding in this modality includes 
a large number of details, and consequently it may 
show itself as a complex report. 

As oncologic and breast surgeons who regularly 
benefit from breast ultrasound reports for 
management purposes of our patients, we believe 
that the outline and the order in which the descriptors 
come in the written report are extremely important in 
making it more easily understandable, and allowing 
a more practical and straightforward comparison 
with subsequent reports. In fact, the organization of 
the radiologist notes in the report might make it clear 
and user-friendly, or ambiguous and complex. We 
can imagine a whole breast ultrasound which 
delineates several masses, and, according to 
BIRADS, describes dimensions, localization, shape, 
orientation, margin, boundary, echo pattern, 
posterior features, and the effects on the surrounding 
tissues for each mass. Along with other findings, the 
whole report is categorized as BIRADS 3. The 
clinician who sees this report and the follow-up 
ultrasound performed some time later in another 
center would have to compare each individual 
finding between the two reports. If findings and 
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User-friendly breast ultrasound reports

details are written and explained in different orders 
and manners, the comparison would be both time-
consuming and ambiguous.  

Unity among different reports of the whole breast 
ultrasound to make them easily understandable and 
comparable can only be provided by standardization 
of the written report format. This means that in order 
to make the breast ultrasound report more helpful for 
the clinicians, a uniform framework with a simple 
and reasonably arranged order of mentioning the 
findings and details ought to be defined as a 
complement to the present standards and descriptors 
of BIRADS. We believe that this format could also 
positively affect the practice of radiologists when 
comparing their findings with previous breast 
ultrasound reports of the same patient. Also, adding a 
summary about the findings to the final impression 
at the end of the reports could make it easier for the 
clinicians to follow the report.

Meanwhile, a study is being conducted at Tehran 
University of Medical Sciences to design and 
suggest a suitable outline; the results will be 
hopefully published in near future.

Conflicts of Interest
There is no conflict of interest to declare.

References 
1.   Mendelson E, Böhm-Vélez M., Berg W., 

Whitman G., Feldman M.,  Madjar H. ACR BI-
RADS ultrasound. In ACR BI-RADS Atlas, 
Breast Imaging Reporting and Data System. 
Fifth ed. Reston, VA, USA: American College of 
Radiology, 2013; 1-173

2.   Burnside ES, Sickles EA, Bassett LW, Rubin DL, 
Lee CH, Ikeda DM, Mendelson EB, Wilcox PA, 
Butler PF, D'Orsi CJ. The ACR BI-RADS® 
experience: learning from history. Journal of the 
American College of Radiology. 2009;6(12): 
851-60.

3.   Lazarus E, Mainiero MB, Schepps B, Koelliker 
SL, Livingston LS. BI-RADS lexicon for US 
and mammography: interobserver variability 
and positive predictive value. Radiology. 
2006;239(2):385-91.

4.    Spak DA, Plaxco JS, Santiago L, Dryden MJ, 
Dogan BE. BI-RADS® fifth edition: A summary 
of changes. Diagnostic and interventional 
imaging. 2017;98(3):179-90.

5.    Kahn Jr CE, Langlotz CP, Burnside ES, Carrino 
JA, Channin DS, Hovsepian DM, Rubin DL. 
Toward best practices in radiology reporting. 
Radiology. 2009;252(3):852-6.

6.   Levy L, Suissa M, Chiche JF, Teman G, Martin 
B. BIRADS ultrasonography. European journal 
of radiology. 2007;61(2):202-11.

7.   The American College of Radiology: ACR 
practice parameter for the performance of 
whole-breast ultrasound for screening and 

staging, available at: [https://www.acr.org/-
/media/ACR/Files/Practice-Parameters/ 
USWholeBreast.pdf ]

Alipour, et al. Arch Breast Cancer 2020; Vol. 7, No. 4: 143-144144



Breast density is now well established as an 
1

independent risk factor for breast cancer.  Dense 
breast tissue, as measured on mammography, also 
has a masking effect, making breast cancer more 
difficult to detect. It reduces the sensitivity of 
mammography and increases the likelihood of an 
interval cancer (malignancy presenting with 

1symptoms between screening rounds).
While the risk and the diagnostic challenges 

associated with dense breast tissue are understood, 
the way it should be managed remains less clear. 
There is increasing pressure from consumer groups 
for women to be notified of their breast density. 
These community groups, representing women at 
risk of breast cancer, or with a history of breast 
cancer, have lobbied strongly, and across most of the 
United States notification is now mandated by 
legislation. This means that every woman with dense 
breasts must be sent a letter by her radiologist 
informing her of her breast density.

However, evidence-based risk management 
guidelines are lacking, leading to confusion and 
anxiety. This Commentary will discuss the breast 
cancer risk associated with breast density and the 
options for cancer screening. On the basis of this, it 
will propose recommendations for the assessment 
and management of women with dense breasts. 
Options include the use of supplemental screening 
with tomosynthesis, ultrasound and/or MRI or 
varying the screening interval. 

What is breast density?
Breast density is a measurement of the proportion 

of stroma and epithelium (which appears opaque/ 

white on a mammogram) relative to fatty tissue 
(which appears lucent/black on a mammogram). 
Density is a mammographic measurement. High 
mammographic density may be associated with 
clinical density (i.e. breasts that feel lumpy to 
palpation); however, there is a poor correlation 
between density measured by clinical examination 

2 
and imaging. The American College of Radiology 
(ACR) BiRADS system is a widely accepted method 
for classifying density into four categories, A 
(almost entirely fatty) to D (extremely dense,) as can 

3
be seen in Table 1.  Categorisation can be made by 
visual estimation or using programs to calculate 
density from digital mammography images 
(automated measurement). Measurements can be 
difficult to reproduce and may vary between 

4observers and time intervals.  There is no universally 
accepted method for density estimation. 

Breast density is determined by several factors. 
Young women (20’s and 30’s) tend to have very 
dense breast tissue and there is a trend for density to 
decrease with increasing age, breast feeding and 
post-menopausal status. Obesity is associated with 

5lower breast density.

What is the risk of breast cancer in dense breasts?
Although the estimates vary, women with high 

breast density (>75%) have a risk of developing 
cancer 4.7 times higher than women of the same age 

1with density <10% , or a risk 2.3 higher for women 
5

with a density of <25% compared to density 75%.  
As a comparison, the risk ratio associated with two 
first-degree relatives with breast cancer is estimated 
at 3.8, a single first-degree relative with breast 
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cancer younger than 50 years at 2.7, previous benign 
breast biopsy 1.9, a second-degree relative with 

6breast cancer 1.7 and nulliparity 1.3.
The prevalence of mammographic density in the 

screening population has been reported at 43% in a 
cohort aged 40-74, (with dense tissue defined as 
being in the highest two (of four) categories of 
density, i.e. Category C or D); 57% for women aged 

5
40-44 decreasing to 28% for women aged >85.

How can breast density be managed?
There are no treatments currently recommended 

to reduce density. Incidental reduction in density has 
been observed in women with breast cancer after 
withdrawal of hormone replacement therapy and 
during treatment with tamoxifen. A reduction is also 
seen in pre-menopausal women with BRCA 
mutations undergoing risk reducing salpingo-
oophorectomy.

There is uncertainty about whether density-
guided supplemental screening improves health 
outcomes. Population screening programs in the UK 
and Australia have not recommended any change to 
screening on the basis of breast density and do not 

7, 8routinely notify women of their density.
The most important initial management strategy 

for women with dense breasts is education and 
support. Women should be given explanation of 
what mammographic density is, what their 
individual risk may be and reassurance that dense 
breasts are common, and that density will usually 
naturally reduce with age. Density can be explained 
as a risk factor for breast cancer that can be managed 
but not changed, similar to having a family history in 

close relatives. The decreased accuracy of 
mammography in dense breasts can be explained 
and there are several options to manage this: 

(1) following age-related population mammo-
graphic screening recommendations without any 
additional interventions; 
(2) screening with mammography more 
frequently (annually rather than biennially);
(3) considering breast tomosynthesis (3-D 
mammography) in place of standard (2-D) mam-
mography if 2-D is the usual as in many screening 
programs;
(4) screening with mammography (tomosynthesis 
or standard 2-D) combined with supplemental 
screening modalities, such as screening 
ultrasound and/or MRI.

What supplemental screening is available? 
Supplemental imaging for women with dense 

breasts and normal mammography can increase the 
cancer detection rate, but there is limited evidence on 
whether this improves health outcomes beyond that 
from mammography alone. There are also potential 
harms to this approach as with all breast cancer 
screening, including false-positive examinations, 
potential overdiagnosis and additional cost. 
Therefore, careful discussion is required in order to 
formulate a strategy that is acceptable to the woman 
(Table 2).

1. Breast tomosynthesis
Digital 2-D mammography is the standard form 

of mammography and that used for screening in the 
Australian and UK screening programs and 

Table 2. Managing breast density – individualised breast cancer screening
1. Assess traditional breast cancer risk factors

•  Risk factors should be assessed at the age of 40. 
•  Consider potentially significant risk factors such as family history or personal history of breast cancer, previous 
atypical breast biopsy (lesions such as atypical ductal hyperplasia or lobular neoplasia).
•  Include lesser risk factors such as nulliparity, elevated age at first birth and lifestyle factors (alcohol intake, physical 
activity and BMI)

2. Assess breast density
•  The first screening mammogram at age 40 should include an assessment of mammographic density at baseline and 
this information can be used for planning. 
•  If density is BI-RADS category C or D, this carries an increased risk of cancer and masking.

3. Patient education and support
•  Discuss the risk factors, how breast density fits in with the other risk factors

4. Discuss screening interval
•  Consider mammographic screening more frequently than every two years, or 
•  Consider 2-yearly mammography with supplemental screening 

5. Discuss supplemental breast cancer screening  
•  If increased breast density exists with other risk factors, consider supplemental screening, which may include breast 
tomosynthesis, ultrasound and/or MRI. 
•  Consider issues of local availability and patient acceptability. 
•  Include information about supplemental screening:  cancer detection is increased; however, the trade-offs are 
higher recall rate, biopsy rate and risk of overdiagnosis.

6. Continually re-assess the plan
•  Breast density changes over time and tends to decrease with age. 
•  After menopause, breast density will usually decrease as a gradual process and supplemental imaging may not be 
needed in the long-term, should the density category reduce. 
•  It is expected that evidence-based guidelines for managing breast density will become available in the next few 
years and advice to patients can be updated accordingly.

Breast density challenge
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tomosynthesis is used for work-up of abnormalities 
only. Breast tomosynthesis (3-D mammography) is a 
newer imaging technology. The patient experience is 
similar; however, tomosynthesis will acquire a series 
(a ‘stack’) of images rather than a single image. In 
the screening setting, 3-D mammography is able to 
detect more cancers than 2-D mammography, but 
with higher expense, longer reporting time, higher 
radiation dose and a possible increase in recall rate in 
settings with a low background recall rate. There is 
also concern that the additional cancers identified 
with tomosynthesis may represent overdiagnosis of 
indolent cancers rather than detection of additional 

9
clinically significant cancers.  For women with 
dense breast tissue, the incremental cancer detection 
rate is higher than for women with non-dense tissue 
so 3-D mammography appears to have advantages in 

10, 11 
this sub-group.

2.  Ultrasound
Supplemental ultrasound following negative 

mammography has been shown to increase the 
number of cancers detected (4.2 per 1000) in women 
with dense breasts. However, significant numbers of 
false positives are found. The biopsy rate was five 

12times higher when ultrasound was added , and the 
positive predictive value from combined mammogram 
and ultrasound was only half of that for ultrasound 

13
alone (22% vs 11%) in a key study.

Supplemental whole-breast ultrasound is usually 
by hand-held ultrasound. Automated technology is 
also being evaluated, which appears to have a benefit 
of being less operator-dependent and requiring less 

14physician time.

3. Magnetic resonance imaging
There is little available evidence on which to form 

recommendations about the use of MRI in women 
with dense breast tissue as their only risk factor. 
However, a recent large-scale randomised controlled 
trial demonstrated that the use of supplemental MRI 
in women with extremely dense breast tissue 
(Category D) and normal results on mammography 
resulted in the diagnosis of significantly fewer 
interval cancers than mammography alone. In that 
study, there was an increased risk of false positives 
and it is unknown whether the additional cancers 

15detected were clinically significant.  The cost of 
MRI is also a challenge in many settings. 
Abbreviated MRI protocols are being evaluated and 
these have the potential to be more acceptable to 

16women and to be available at a lower cost.

4. Screening interval
There is no evidence to inform the ideal screening 

interval for women with dense breasts. Currently, 
some screening programs that recommend biennial 
or triennial mammography may recommend annual 
mammography for women above population risk of 

breast cancer based on their family history. As the 
risk of cancer related to dense breasts is similar to 
this, it may be reasonable to recommend annual 
screening; however, this has not been specifically 
studied and it not routinely available in the UK or 
Australia.

Should women be notified of their breast density?
As it is a risk factor for breast cancer, the case for 

density notification is strong. There is a powerful 
ethical argument for density to be disclosed to 
patients and this is being demanded by women 
around the world. However, in the US, notification 
legislation has not been accompanied by clinical 
guidelines or by support and educational materials 
for general practitioners and patients. This has led to 
anxiety among women and confusion about what to 
do with the information. There is also an increase in 
supplemental screening without compelling 
evidence to support it and with the potential for 
increasing anxiety further with false positive 

17examinations and overdiagnosis.  With density 
notification likely to become routine in many 
countries, it is important that support and education 
is in place for women and their doctors. 

Proposed individualised screening recommendations
Breast cancer screening is likely to become more 

tailored, with assessment of all risk factors, 
including density, and development of an 
appropriate personalised screening regimen for the 
patient. The current ‘one-size-fits-all’ approach to 
population screening requires review.

On the current evidence, it is difficult to justify 
definitive recommendations for additional screening 
based on breast density alone. However, when breast 
density exists in combination with other risk factors 
such as multiple affected relatives and/or previous 
atypical breast biopsy, supplemental screening can 
be discussed (Table 2).

In conclusion, an appropriate screening regimen 
can be developed in consultation with the well-
informed patient after detailed assessment of risk 
factors. There may be no change to general 
population screening recommendations for women 
with dense breasts and no other risk factors. For 
others, supplemental imaging with tomosynthesis, 
ultrasound and/or MRI can be considered. All of 
these options can increase the cancer detection rate 
but have trade-offs such as higher false positive and 
biopsy rate, risk of overdiagnosis and higher cost.
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Importance of fertility preserving methods
A. Socio-demographic changes in society
In the industrialized countries, two developments 

have been observed over the last few decades that 
have shifted the focus of research and reproductive 
medicine to maintaining fertility. With regard to 
social life, there is a trend of postponing the 
realization of the desire to have children to an ever 
later phase of life or a childbirth does not take place 
at all due to existing biological limits. In Germany, 
for example, between 1993 and 2013, the age of 
women at the birth of their first child rose from 

1
around 25 to 29.3 years.  It is well-known for a long 
period of time that women’s fertility decreases 

2 steadily at the age of approximately 30 years.
However, the optimum fertility is around 25 years. 
At the same time, there is an almost constant increase 
in life expectancy in cancer patients, especially in 
women with breast cancer. One reason for this 
observation is the progress made in oncologic 
therapy, which is reflected in improved long-term 
survival in cancer. However, these successes are 
accompanied by a loss of fertility due to premature 
ovarian insufficiency, triggered by gonadotoxic side 

3, 4
effects of chemotherapy and radiation.  At the same 
time, many women report that they still want to have 
children despite being diagnosed with cancer. Up to 
every 7 patient would even be willing to accept a loss 
in oncologic safety if she could still give birth to a 

5
child.

B. Epidemiologic aspects of breast cancer
Breast cancer is the most common malignancy in 

women around the world with 1.6 million new breast 
cancer patients being identified each year 

6worldwide.  Overall, 4-6 % of the women diagnosed 
are under the age of 40, and about one out of five 

7women possesses a premenopausal hormonal status .  
Advancement in the adjuvant systemic and 
locoregional therapy has resulted in a significantly 
improved forecast.

The function of the ovaries can be damaged by 
the therapy resulting in a loss of germ cells and later 
on in infertility. The question of maintaining fertility 
is of great importance regarding the self-
determination of the patients. The potential use of 
treatments for fertility preservation has to be a 
compromise between risks and costs of the therapy. 
The overall forecast, family planning, gonadotoxic 
effects of the planned therapy and psychological 
compounds should be considered before doctors 
make an indication for fertility preservation.

An interdisciplinary collaboration of an 
oncologist, gynecologist, psychologist, radiologist, 
radiation therapist and reproductive specialist is 
indispensable. 

Fertility preserving methods for breast cancer 
patients

A. General considerations
Ovaries contain a limited number of gametes 

compared to testes with a maximum of 6.000.000 
follicles at 20 weeks of gestation. At birth, there are 
only 1,000,000 follicles left, and at entry of puberty 
there are only 300.000 follicles. Finally, the stock of 
follicles is exhausted by entry in the menopause. 
During the stage of fertility only 300–500 oocytes 
ovulate. 
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The determining factors in the admission of a 
cytotoxic caused amenorrhea include the age of the 
woman at the time of the therapy, the ovarian reserve 
and the applied chemotherapy regimen. The 
gonadotoxic effect of the commonly used 
chemotherapies is shown in Table 1. As can be seen, 
there is a correlation between the cumulative dose of 
the radiation of the pelvis in the case of metastatic 
disease and damage of the ovarian function.

Damage to ovaries caused by oncologic therapy 
clinically appears as an ovarian dysfunction 
followed by abnormal estrous cycle. If the stock of 
follicles is irreversibly damaged due to adjuvant 
therapy, a secondary amenorrhea results including 
the proof of a lack of estrogen, a thin endometrial 
lining in sonography and loss of antral follicles 
(ovarian atrophy). Gonadotrophins can be measured 
in a hypergonadotropic range and Anti-Mullerian-
Hormone (AMH) is beneath detection limit.  

The current study situation concerning the 
duration of amenorrhea with partial damage to the 
stock of follicles appears inhomogeneous and varies 

8highly between different authors.
Sukuvanich et al. published the first prospective 

study examining the effects of different chemotherapy 
regimens evaluating the probability of amenorrhea 
post therapy depending on the women’s age at the start 

9of the therapy.  In the period from 1998 to 2002, 466 
women aged between 20 and 45 years were examined. 
The rate of amenorrhea was determined at 6, 12 and 24 
months after termination of therapy. 

Overall, 111 women out of the examined collective 
received the AC–regimen (Dexorubicin, Cycloph-
osphamid, Paclitaxel),76 women were treated 
according the CMF–regimen (Cyclophosphamid, 
Methotrexat, 5-Fluorouracil) and 143 received the 
ACT–regimen (Doxorubicin, Cyclophosphamid, 
Paclitaxel). Also, 136 women gained other cytostatics 
(ACR-, FAC-, FACT-, as well as not further defined 
regimens).  

The patients were divided into categories with 
respect to their age: 20-34 years (n=112), 35-39 
years (n=142) and >40 years (n=212). The 
probability of amenorrhea was examined as well as 
the presumption of recurrent menses following 
amenorrhea. In only 11% of women aged 20-34  
amenorrhea was reported six months after 
completed chemotherapy. Results slightly varied 
between different chemotherapy regimens. In 
relation to recurrence of menstruation following 
secondary amenorrhea the CMF-regimen showed 
worse outcomes than in the other chemotherapy 
schemes. All in all, the risk of premature ovarian 
insufficiency caused by chemotherapy in patients 
suffering from breast cancer appears to be low. 
However, regarding fertility preservation-especially 
in patients suffering from estrogen-sensitive breast 
cancer-it should be considered that a longer adjuvant 
endocrine therapy might be necessary. Meanwhile, 
the stock of ovarian follicles could be reduced, 
particularly if the therapy is initiated in the second 
half of the fourth life decade.

As the transposition of the ovaries out of the 
pelvis prior to radiotherapy as an additional fertility 
preserving technique is not a relevant issue for breast 
cancer patients we do not report on it in this review 
article.

B. Medical protection of ovarian function
In breast cancer patients, GnRH analogues 

(GnRHa), such as Leuprorelin, Buserelin or 
Goserelin, are used as medicamentous fertility-
protective therapy. A depot injection is carried out 
every 28 or 84 days with a GnRHa during the entire 
period of chemotherapy (starting shortly before the 
initiation of chemotherapy, ending approximately 2 
weeks after completion of chemotherapy). In this 
case, there might be a downregulation of the ovary 
with consecutively reduced intake of cytostatics. The 
main side effects are climacteric complaints. If the 
therapy lasts more than 6 months, the so-called add-
back therapy with an estrogen and a progestin is 
recommended to counteract the serious consequences 
of  a  sexual   hormone deficiency such as 

10osteoporosis.  During the last years there has been a 
lively debate about the pros and cons of applying 
GnRH analogues in women with hormone receptor-
positive breast cancer. GnRHa treatment was 
considered to desensitize the tumor for the following 
endocrine therapy that is obligatory in hormone 
receptor-positive diseases, worsening the patient`s 
prognosis. However, in recent years there has been 
increasing evidence that GnRHa can in fact reduce the 
risk of premature ovarian insufficiency (POI) without 
being associated with a deterioration of prognosis - 
regardless of the hormone receptor status. In 2012, a 
meta-analysis of seven randomized studies with 
predominantly breast cancer patients showed that the 
administration of a GnRHa during chemotherapy can 
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Table 1. Gonadotoxicity of several agents applied 
in breast cancer patients

high risk (POI risk >= 80%)

intermediate risk (POI risk 20-80%)

low risk (POI risk < 20%)

unclear risk 

Cyclophosphamid
Busulfan
Melphalan

platin derivates
Adriamycin

Vincristin
5-Fluorouracil
Methotrexat
Actinomycin D

Trastuzumab
Pertuzumab
tyrosine kinase inhibitors
Pembrolizumab
CDK4/6 inhibitors
PARP inhibitors
PDL1 antagonists
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significantly reduce the risk of premature ovarian 
11

insufficiency.  Therefore, GnRHa as fertility 
preserving agents are recommended in the guideline 
of the German AGO (Arbeitsgemeinschaft 

12Gynäkologische Onkologie) group.  Nevertheless, 
the application of GnRHa solely for preserving 
fertility cannot be regarded as an effective strategy for 
preserving female fertility. For this reason, this 
approach is not recommended by the guidelines of the 
American Society for Reproductive Medicine 
(ASRM).

C. Ovarian stimulation and cryopreservation of 
oocytes

Carrying out ovarian stimulation is aimed at 
gathering mature oocytes (MII-stage) to preserve 
them in fertilized or unfertilized conditions to create 
a fertility reserve. The required treatment should be 
implemented promptly to avoid any delay of 
oncologic treatment. The aim is to retrieve  as many 
oocytes as possible. At the same time, the risk of 
ovarian hyperstimulation should be avoided.

Often there are several years between fertility 
protection and the wish to attempt pregnancy; 
therefore, even women in a steady relationship should 
think about cryopreservation of unfertilized oocytes 
to ensure independence of the women in the case of 
separation from the partner. In this situation, the 
opportunity of 'splitting' should be discussed with the 
patient in which fertilized and unfertilized oocytes are 
cryopreserved. The later use of fertilized oocytes is 
only permitted after approval of both partners.

Procedures for ovarian stimulation can be 
initiated regardless of the time of menstrual cycle 

13-16(“random-start-stimulation”).  A total of two weeks 
should be scheduled for the treatment. Starting 
ovarian stimulation in the luteal phase takes on 
average 1-2 days more than starting it in the follicular 
phase. To increase the number of obtained oocytes in 
individual cases double stimulation could be 
proceeded. Double ovarian stimulation protocols are 
developed to allow ovarian stimulation and retrieving 

17-19
oocytes twice in the same menstrual cycle.

The success of this method and the number of 
retrieved oocytes during a menstrual cycle depends 
on ovarian reserve (antral follicle count, AMH 
concentration) and the patient's age. Vitrification 
represents an effective method for cryopreservation 
of oocytes achieving satisfying survival and 

20fertilization rates.  The birth rate of cryopreserved 
oocytes depends on the age of the women. The 
application rate of cryopreserved oocytes is low 
based on current studies and according to Diaz-

21Garcia, stands at 4.8%.
In Germany, embryo cryopreservation for fertility 

preservation is forbidden by law following the 
embryo protecting law “Embryonenschutzgesetz” 
enacted in 1990. In other countries, embryo 
cryopreservation is permitted by law and it is an 

established method for fertility preservation. The 
pregnancy rates after fertility preservation using 
cryopreserved 2PN-cells (pronucleus stage) or 
cryopreserved embryos are comparable.

The German-IVF-Register has reported the 
viability rate of 90,2% using thawed oocytes and a 

22
pregnancy rate of 20,1% per embryo transfer.  The 
antagonist protocol represents the preferred method 
for ovarian stimulation during fertility preservation 
including ovulation trigger by GnRH agonists. 
Depending on the stage of menstrual cycle, different 
protocols are used at the beginning of the treatment.  

Starting in the early or middle follicular phase, 
the stimulation of oocytes can be performed with the 
aid of FSH, FSH/LH or HMG by default. From a 
follicle size of >13mm a prematurely ovulation is 
prevented through the application of an GnRH 
antagonist like Ganirelix or Cetrorelix. Finally, 
ovulation is triggered via a GnRH agonist (e.g. 
Triptorelin) after sonographic detection of 3 follicles 
>17mm or a leading follicle > 20mm (Figure 1). 

In contrast, commencing the treatment in the late 
follicle phase, an ovulation induction with HCG is 
performed if the sonographic examination reveals a 
follicle size >13mm. Subsequently, the stimulation 
is carried out following the “luteal phase scheme”. 
Initiating the stimulation after ovulation has 
occurred, the stimulation is performed with FSH, 
FSH/LH or HMG introducing the antagonist after a 
new follicle reaches a size >13mm, following 
triggering ovulation by a GnRH agonist.

It is assumed that ovarian stimulation methods in 
patients suffering from hormone receptor-positive 
breast cancer could lead to hyperproliferation of tumor 
cells going along with supraphysiological serum 
concentrations of estrogen. In this situation stimulation 
protocols are complemented by aromatase inhibitors 

23
(off-label-use) like Letrozol.  Thereby, serum 
concentrations of estrogen during the treatment for 
fertility preservation could be reduced by half (also at 
agonist flair-up). As far as known, fetal outcome and 
pregnancy rates are unaffected by addition of 

23-26 
aromatase inhibitors, it seems to be unlikely that 
stimulation with gonadotrophins could have a negative 
effect on patients' prognosis, especially considering 

Figure 1. Scheme for ovarian cancer stimulation with the aim
 of oocyte cryopreservation in hormone receptor positive 

in breast cancer patients.

Fertility preservation breast cancer
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the fact that the increase in the estrogen serum 
concentration during fertility preservation occurs over 
a period of approximately one week.  

Further protocols are used for stimulation to retrieve 
oocytes such as double stimulation or progesterone 
primed ovarian stimulation.

 
D. Cryopreservation of ovarian tissue
A further method for fertility preservation is the 

ovarian tissue cryopreservation. The ovarian cortex 
is removed surgically and is cryopreserved 
afterwards. Upon completion of oncologic treatment 
and a recurrence and metastasis free interval of at 
least three years, the ovarian tissue can be thawed 
and transplanted back to the patient on the ovary or 
close to the ovary in the pelvic wall (see Figure 2). 
Using this technique the patients still have the 
opportunity to achieve spontaneous pregnancy. Up 
to now about 180 live births have been reported 

27
following ovarian tissue transplantation .  

During the operation, as much ovarian tissue as 
needed should be removed. A wedge excision 
including the ovarian stroma with a high number of 
dormant follicles and its subsequent cryopreservation 

28
is the most established method.  The advantage of 
this method is that it can be performed at any time 
during the menstrual cycle, so it does not require any 
delay in the initiation of oncologic treatmen

Greatest concern about this method is the fear of 
potential reimplantation of malignant cells. To reduce 
the risk, the removed ovarian tissue should be 
appropriately examined histologically to exclude

malignant involvement. Due to the subtype of breast 
cancer, the risk for malignant cells in ovarian tissue 
has been reported to be low (ductal carcinoma) to 

29, 30
medium (lobular carcinoma).

Previous data has showed that the use of 
cryopreserved ovarian tissue in everyday clinical 
practice is low, although this may increase in the next 

21few years.  There are often several years between 
removal of ovarian tissue and transplantation. 

The removal and subsequent transplantation of 
ovarian tissue can be regarded as the fertility 
preserving method of choice if the oncologic 
treatment has to be commenced immediately within 
few days. 

In conclusion, fertility preservation is an emerging 
field in the treatment of breast cancer in young women 
to maintain reproductive health which carries a vital 
psychological significance for the self determination 
of the patient. For this reason, the possibilities of 
fertility preservation should be discussed with each 
woman of reproductive age diagnosed with breast 
cancer. The network FertiProtekt, for example, carried 
out 1.323 consultations in 2018 and 908 interventions 
for fertility preservation were done. Most women 
(About 40 percent of women) with the diagnosis of 
cancer who were sent to one of the cooperating 
oncofertility centers for fertility counseling suffered 
from breast cancer. Table 2 gives an overview of the 
value of existing fertility preserving methods 
available for breast cancer patients. 
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Table 2. Value of the different fertility preserving methods being available for breast cancer patients

Ovarian tissue transplantation
Cryopreservation of immature oocytes
Cryopreservation of mature oocytes (MII)
Cryopreservation of pronucleus stage
Cryopreservation of embryos

Method Time frame Pregnancy rate Status 

immediately
immediately
10-14 days
10-14 days
10-14 days

20-25% (tissue activity rate 70-80%)
10-15%
10-15%
25-35%
25-35%

established
experimental

has to be optimized
established, standard
established, standard
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Introduction
Male breast cancer (MBC) accounts for less than 

1% of all breast cancer (BC) diagnosed annually in 
1, 2western countries.  The incidence in the United 

States (US) has been increasing in recent decades 
from 0.85 cases per 100,000 men in the mid-70s to 
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Background: Male breast cancer (MBC) accounts for less than 1% of breast 
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study is to evaluate prognostic and therapeutic factors with special focus in 
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Methods: Observational, retrospective, single-center study of 53 MBC treated 
between January 1997 and December 2018  participated in the study. Among the 
participants, 48 patients had a performance status (PS) 0-1 (91%), 48 were 
hormone-receptor-positive (91%) and 4 were human epidermal growth factor 2 
receptor (HER2) positive (8%). A total of 45 patients (85%) were treated with ET, 
with 36 patients (68%) receiving treatment in an adjuvant setting. The association 
analysis was performed using Chi-square test and survival was estimated using 
Kaplan-Meier with SPSS v25. 

Results: The cohort had a median age of 68 years old (range: 40-88). We found 
that 84% had a non-metastatic breast cancer. A breast cancer gene (BRCA) 
analysis was carried out in 43% of the patients, showing BRCA2 mutated in 26.1% 
of those analyzed, without obtaining a benefit in overall survival (P=0.698). The 
analysis showed higher 5-year overall survival (OS) for PS 0 (P=0.010), absence 
of vascular invasion (P=0.033), Ki67 ≤14% (P=0.041) and absence of metastasis at 
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1.44 cases per 100,000 men in 2011 according to 
3

Surveillance, Epidemiology and End Result (SEER)  
while in Northern European countries it has remained 
stable in a similar period around 0.4 cases per 

4100,000 men.  In Southern Europe, Portugal showed 
5an incidence of 1.77 cases per 100,000 men in 2011.  

Mortality in the western world has decreased in the 
last decades. For instance, Spain reports a decrease 
from 0.74 deaths per 100,000 men in 2012 to 0.64 

6deaths per 100,000 men in 2017.
One of the main risk factors is the age, with the 

average age at diagnosis being slightly older in men 
4than in women.  Other risk factors reported are 

7
family history,  breast cancer gene (BRCA) germline 
mutations, especially BRCA2, having a cumulative 

8risk for developing BC above 6% , and the existence 
of hyperestrogenism favored by alterations such as 
Klinefelter syndrome, testicular disorders, obesity, 
liver dysfunction, etc.

Compared with female BC, the MBC immunoh-
istochemical expression is similar although it seems 
that there is a higher proportion of hormone-sensitive 
tumors and a higher expression of the androgen 
receptor suggesting higher endocrine treatment (ET) 

9options.
The treatment applied to MBC has been limited 

by the small sample size represented in clinical trials, 
with no men appearing in the vast majority. 
Therefore, treatment decisions are based on studies 

10conducted in women.  
The aim of this study is to analyze the prognostic 

value of clinical and therapeutic characteristics, 
focusing on ET due to lack of evidence in some 
indications, and their differences from female BC. 
This study is one of the largest in Spain with the 
largest sample size recorded in the Andalusian 
region. Additionally, the impact of BRCA mutations 
on survival has been assessed. This research is 
presented in accordance with the Strengthening the 
Reporting of Observational Studies in Epidemiology 
(STROBE) reporting checklist.

Methods
Patients and design
An observational retrospective cohort study of 53 

MBC patients between January 1997 and December 
2018 in an Andalusian single center participated in 
the study. The sample size is the largest possible 
since it is a low incidence disease. 

Inclusion criteria consisted of male patients of any 
age histologically diagnosed with BC with an intent to 
receive treatment. Exclusion criteria included cases 
with only partial clinical data available. Finally, 13 out 
of 66 patients were excluded for this reason. In 
addition, 6 patients receiving adjuvant ET were 
excluded because ET was not completed. Stage was 
assessed according to the 8th American Joint 

11Committee on Cancer (AJCC) Staging Classification.
The functional status of the patients was 

evaluated using the Eastern Cooperative Oncology 
12

Group (ECOG) performance status (PS) scale. 
Patients with localized disease who underwent 

surgery initially, were followed every 3-6 months 
during the first 2-3 years and then every 6 months 
until the first 5 years. A physical and analytical 
examination was performed with the study of tumor 
biomarkers, as well as annual mammography, and 
bone densitometry every 2 years for those patients 
undergoing ET. Additionally, patients with advanced 
disease also underwent chest and abdomen 
computerized tomography every 2-4 months.

The patients were considered to be estrogen receptor 
(ER) positive and the progesterone receptor (PR) 
positive when there was ≥1% of immunohistochemical 
expression. The status of the human epidermal growth 
factor 2 receptor (HER-2) was initially determined by 
immunohistochemistry (IHC), considering the values 
of 3+ as positive, 2+ equivocal, and 1+ as negative. In 
equivocal cases, fluorescent in situ hybridization 
(FISH) was performed. Values of ≥2.3 for FISH were 
classified as positive, <1.8 as negative and values 
between 1.8-2.3 were classified as equivocal. If the 
values were not reported, especially before 2010, it was 
defined as an unknown value. The BRCA 1/2 
mutational study was performed using direct 
sequencing and detection methods with amplification 
of the DNA by Polymerase chain reaction (PCR).

The information collected in this research has 
been obtained exclusively from human participants 
with the approval of a Spanish ethics board (ID 
EMS/dgc) in accordance with the 1964 Declaration 
of Helsinki and its later amendments.

Ethical Statement
All persons listed as authors have given their 

approval for the submission of the paper.
The information collected in this research has been 

obtained exclusively from human participants with 
the approval of a Spanish ethics board (ID EMS/dgc) 
in accordance with the 1964 Declaration of Helsinki 
and its later amendments. The results of this study will 
not affect the standard management of men with 
breast cancer. Due to the retrospective nature of the 
study, formal consent was not required but all authors 
declared that patients’ personal data have been 
secured. No animals were involved in this study.

The authors are 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.

Statistical analysis
Overall survival (OS) was defined as time from 

diagnosis to death due to any cause. Cancer specific 
survival (CSS) was defined as time from diagnosis to 
death due to BC. Disease-free survival (DFS) was 
defined as those patients rendered disease free and 
alive until a new event. Events in the analysis of DFS 
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only 1 patient being non luminal HER2 positive. Stage 
II was the most common stage (41%) followed by stage 
0-I (19%) and stage III (19%). Additionally, 57% had 
nodal infiltration and up to 23% of all patients had ≥4 
affected nodes. Only 14% (n = 8) presented with distant 
metastases at diagnosis, with 50% of the patients 
showing this at bone level and the rest at visceral level.

Oncological treatment
A total of 47 patients (89%) underwent surgery, 

which was mastectomy in 87% of the patients. Also, 
25 patients (47%) received adjuvant RT with a dose 
≥50 Gy in 76% of the irradiated cases while 85% 
received ET at some point during the follow up. Of the 
participants, 36 patients received adjuvant ET 
containing tamoxifen in 89% of cases, while only 
11% received aromatase inhibitors (AIs) exclusively. 
After distant relapse, 13 patients received ET with 
tamoxifen as one of the treatments in 54% of the 
patients. LHRH agonists were administered in 10 
patients (19%), which was guided in many patients 
(n=9) by presenting prostate cancer simultaneously. 
In addition, 3 men received cyclin inhibitors (2 with 
Ribociclib and 1 with Palbociclib) and 13 
bisphosphonates (68% of stage IV patients).

On the other hand, 26 patients (49% of all cases) 
received CT, administered with neoadjuvant intention 
in 3 patients based on anthracyclines (epirubicin / 
doxorubicin every 3 weeks) and taxanes (docetaxel 
every three weeks/ paclitaxel weekly), with one of the 
patients receiving trastuzumab due to his amplified 
HER2 status. In relation to adjuvant CT, 16 patients 
received treatment,  12 of  them based on 
anthracyclines and taxanes, with one patient receiving 
CMF (cyclophosphamide, methotrexate and 
fluorouracil) probably related to a history of 
arrhythmia, one patient receiving FEC (fluorouracil, 
epirubicin and cyclophosphamide) x6 cycles, one 
patient receiving 4 cycles of capecitabine, and lastly 
one patient receiving Carboplatin AUC2 + paclitaxel 
80 mg / m2 x 6 cycles. After distant relapse, 14 
patients received some CT-based treatment.

Statistical analysis
Irrespective of the treatment modality, the OS and 

CSS rates for all patients at 5 years were 58.5% and 
63.3% respectively. Table 2 and 3 shows all 
parameters that were evaluated in the univariate 
analysis. PS 0 (OR: 0.20; P= 0.010; CI95%, 
0.06–0.67), absence of vascular invasion (OR: 0.26; 
P= 0.033; CI95%, 0.07–0.92), Ki67≤14% (OR: 0.16; 
P= 0.041; CI95%, 0.03-0.83), and absence of distant 
metastasis at diagnosis (OR: 0.31; P <0.001; CI95%, 
0.20–0.48) were associated with better OS at 5 years. 
In contrast, patients who did not undergo surgery 
(OR: 2.94; P= 0.003; CI95%, 1.97-4.37) were 
associated with worse prognosis. Absence of 
vascular invasion, Ki67≤14%, absence of distant 
metastasis, and no treatment with CT also showed 

included any locoregional or distant failure, or death 
from any cause. Locoregional relapse was defined as 
local failure at the primary site or any nodal failure 
after treatment. Finally, distant relapse was defined as 
the recurrence of neoplastic disease at a location other 
than the primary tumor, and distant disease-free 
survival (DDFS) as the time from diagnosis until 
distant event or death. Categorical variables were 
expressed as frequencies and percentages and 
continuous variables as the median and range. The 
associations between the patient factors (age, familiar 
history of breast or ovarian cancer, ECOG, smoking 
status, cardiovascular disease, history of alcoholism, 
BRCA status), disease factors (histological and 
immunohistochemical characteristics, stage), and 
treatment factors (surgery, radiotherapy [RT], 
chemotherapy [CT], ET) and the survival outcome at 
5 years were assessed using the Chi-squared 
statistical test. Multivariate analysis was not used due 
to the limited sample size. Survival was estimated by 
the Kaplan-Meier (KM) method using log-rank test to 
compare different variables. A p value of 0.05 or less 
was considered statistically significant. Data was 
analyzed using SPSS v.25 software (SPSS Inc, 
Chicago, IL, USA).

Results
Characteristics of the 53 patients are shown in 

Table 1. The cohort consisted of 53 men with a median 
age of 68 years (range, 40-88 years). They had some 
comorbidities such as history of cardiac disease (47%) 
or thromboembolic events (9%). Among the 
participants, 77% were current or former smokers and 
17% had history of alcoholism. Most patients (90%) 
had a PS 0-1  and 12 patients (23%) had a family 
history of breast or ovarian cancer and BRCA 1/2 
mutations were examined in 43% (n=23) patients of 
the sample. BRCA positive mutations were observed 
in 26% (n=6) of BRCA patients assessed, increasing 
this percentage to 42% (n=5) in those patients who had 
a family history of breast or ovarian cancer. The 
mutations observed were of  BRCA2 type in these 
patients. The median follow-up time for all patients 
was 73 months, being less than 1 year in only 3 patients 
due to premature death caused by the BC disease. 

Tumor characteristics 
Histological characteristics were as follows: 89% 

had infiltrating carcinoma (n = 47) while the rest had 
non-infiltrating histology (ductal carcinoma in situ, 
micropapillary and apocrine carcinoma), 60% grade 1-
2 of modified Bloom Richardson classification (n = 
32), 42% vascular invasion (n = 22), 26% in situ 
component associated (n = 14), 47% primary tumor 
size less than 2 cm (n = 25), and 64% had Ki67 
proliferation index > 14 (n = 34). Also, 91% had a 
luminal tumor phenotype with 91% positive ER 
expression and 87% positive PR expression. In 
addition, 3 patients (6%) had HER2 positive status with 
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Table 1. Patient characteristics
Variables N (%)

Age, years 
  

aHistory of cardiac disease
   

Smoking status 
  

Performance status
  

Infiltrating carcinoma  
   

ER status 

PR status 

HER2 status 

Ki 67 proliferation index (%)
  
 

Primary tumor size (cm)
   

Number positives nodes
   

Metastasis at diagnosis

Stage at diagnosis
  

BRCA mutation

Surgery

ePathological margins

Type of endocrine therapy  Adjuvant (N=36) 

                                          Metastatic (N=13)

LHRH agonist

<70
≥70

No
Yes

Current
Former
Never

0
1
2

No
Yes

Negative
bPositive

Unknown

Negative
cPositive

Unknown

Negative
dPositive

Unknown

≤14
>14

Unknown

≤2
>2

Unknown

0
1-3
 ≥4

   Unknown

None
Bone

  Visceral

0 and I
 II
 III
 IV

 Unknown

Negative
Positive

Unknown

No
 Yes

Margins free of tumor
Tumor at margins

  Unknown
 

 Tamoxifen
AIs

Tamoxifen
Ais

No
Yes

  Unknown

32 (60)
21 (40)

28 (53)
25 (47)

6 (12)
32 (65)
11 (22)

33 (62)
15 (28)
5 (9)

6 (11)
47 (89)

4 (7)
48 (91)
1 (2)

6 (11)
46 (87)
1 (2)

46 (87)
3 (6)
4 (7)

12 (23)
34 (64)
7 (13)

25 (47)
24 (45)
4 (8)

20 (38)
18 (34)
12 (23)
3 (6)

45 (85)
4 (7)
4 (7)

10 (19)
22 (41)
10 (19)
8 (15)
3 (5)

17 (32)
6 (11)

30 (57)

6 (11)
47 (89)

41 (77)
5 (9)
7 (13)

32 (89)
4 (11)

7 (54)
6 (46)

42 (79)
10 (19)
1 (2)

Abbreviations: ER, estrogen receptor; PR, progesterone receptor; HER2, human epidermal growth factor receptor 2; AIs, aromatase inhibitors. 
a. History of cardiac disease includes pathologies such as ischemic heart disease, arrhythmias, valvulopathies, heart failure or hypertensive heart disease
b. It is considered ER positive if ≥1% of tumor cells demonstrate positive nuclear staining by immunohistochemistry.
c. It is considered PR positive if ≥1% of tumor cells demonstrate positive nuclear staining by immunohistochemistry.
d. HER2 is positive when there is overexpression by immunochemistry or FISH in equivocal cases.
e. All patients with tumor at margins were treated by mastectomy.
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Figure 1. Kaplan-Meier curve for overall survival (A) and disease-free survival (B) in male breast cancer depending 
on the lymph node involvement, showing better survival in patients with less lymph node metastasis.

Figure 2. Kaplan-Meier curves showing the effect of the duration of ET intake and its prognostic impact on 
overall survival (A), disease free-survival (B) and distant disease free-survival (C) in male breast cancer. 

There is a statistically significant increase in survival with ET for at least 5 years.

Herrero Rivera, et al. Arch Breast Cancer 2020; Vol. 7, No. 4: 155-163
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better CSS at 5 years (P <0.05), while negative PR 
expression and not receiving surgery were 
associated with worse CSS (OR: 11.1; P= 0.022; 
CI95% 1.18-105.24; and OR: 3.38; P= 0.004; CI 
95% 2.14-5.34, respectively). KM estimated better 
OS in patients with better PS at diagnosis (median 
OS for PS 0 = 88 months; PS 1 = 45 months; PS 2 = 
39 months; P<0.001), early stages (median OS for 
stages 0-IA = 92 months; stages IB-III = 75 months; 
stage IV= 20 months; P<0.001), low lymph node 
involvement, (median OS for no lymph node 
involvement = 70 months; 1-3 lymph nodes = 66 
months; ≥4 lymph nodes = 57 months; P=0.035; 
Figure 1), absence of metastasis at diagnosis (median 
OS 79 months vs 20 months, P< 0.001) compared 
with those with metastasis. Those who received 
adjuvant ET for at least 5 years (median OS 89 
months vs 69.6 months, P=0.024; Figure 2) showed 
better results. The size of primary tumor at diagnosis 
did not show better OS by KM test (median OS for 
<2cm = 70 months vs ≥2cm = 64 months, P= 0.219).

Figure 3 shows the absence of impact in OS for 
those patients analyzed according to BRCA 
mutational status with the KM estimation.

Having PS 0 (OR: 0.18; p = 0.014; CI95%, 0.05-
0.66) or Ki67≤14% (OR: 0.05; P= 0.001; CI95%, 
0.01-0.45) were associated with better DFS at 5 years 
while those treated with adjuvant ET < 5 years (OR: 
34.00; P= 0.001; CI95%, 3.25-355.41) had lower 
DFS. KM analysis estimated a better median DFS 
when having Ki67≤14% vs >14% (84 months vs 48 
months, P= 0.004), early stages (median DFS for 
stages 0-IA = 91 months; stages IB-III = 57 months; 
stage IV= 10 months; P<0.001), lower lymph node 
involvement, (median DFS for no lymph node 
involvement = 75 months; 1-3 lymph nodes = 54 
months; ≥4 lymph nodes = 48 months; P<0.001; 

Figure 1) or receiving adjuvant ET for at least 5 years 
(84 months vs 48 months, P= 0.005; figure 2).

Sixteen patients (33%) experienced relapse after 
treatment for curative intention (3 [19%] were local, 
and 13 [81%] were distant). Patients with 
histological grade 1-2 (OR: 0.04; P = 0.001; CI95% 
0.01-0.27), absence of vascular invasion (OR: 0.14; 
P= 0.026; CI95% 0.03-0.82), Ki67≤14% (OR: <0.1; 
P= 0.017), absence of lymph node involvement (OR: 
<0.1; P= 0.001) and early disease stages 0-II (OR: 
0.07; P= 0.001; CI95% 0.01-0.36), absence of in situ 
component associated (OR: 0.19; P = 0.047; CI95% 
0.04-0.94) showed better DDFS. In contrast, patients 
having adjuvant ET < 5 years (OR: 8.00; P = 0.034; 
CI95% 1.25-51.13) had an increased risk of distant 
relapse and shorter DDFS (84 months vs 48 months, 
P = 0.002; Figure 2).

Discussion
There are many publications about the clinical 

characteristics of MBC. However, the scientific 
information related to the treatment outcome is 
scarce, probably due to the small samples assessed.

In agreement with the literature, our study has 
found similarities in relation to conventional 
prognostic factors such as the early pathological 
stage, the low histological grade, having positive 
hormonal receptors, the absence of lymph node 
involvement or having low levels of proliferation 

13
index Ki67 associated with better outcome.  
However, one of the main prognostic factors that has 
been described in MBC, the size of primary tumor, 
was not found to be significantly associated with 
survival in our cohort. In addition and unlike 

14-16
previous published studies , cardiovascular risk 
factors such as smoking habit or having a history of 
cardiovascular or thromboembolic disease did not 

Figure 3. Description of the BRCA status in the cohort studied (A) and Kaplan-Meier curve for overall survival 
(B) without being able to demonstrate positive or negative impact for the mutated state
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associate with poorer prognosis. These results are 
probably due to the limited sample size.

Our study included patients that were diagnosed 
and treated between 1997 and 2018 and many of 
them did not have a genomic platform test, nor met 
the criteria for this assessment. Currently, these 
platforms are a very useful tool in the prognostic 
assessment of the risk of recurrence in early 

17
hormone-sensitive BC  and perhaps its application 
could have modified the type of adjuvant treatment 
administered and therefore the reported survival 
results.

As in other studies on men, there was a higher 
percentage of hormone-sensitive tumors (91%) and 
negative HER2 (87%) in our sample compared to 
what has been described in several studies in women 
18, 19 

with worse results in 5-year OS in our cohort 
compared to MBC and BC in women reported in the 
American National Cancer Database (58% vs. 74% 

20and 83% respectively).  Similar to the study of 
21Anderson et al.  based on data collected from the 

SEER database, there was a BC peak incidence 
between 62 and 73 years with a median age of 68 
years, differing from women who usually had 2 
incidence peaks at 52 and 71 years.

The analysis of mutations in the BRCA genes was 
carried out in 43% of the patients, finding mutations 
in 11% of this subset, which was BRCA2 in all of 
them. These results are similar to those described in 
previous studies where 10-14% of men with BC had 

18, 22
BRCA2 mutations.  Nevertheless, the hypothesis 
that mutations in BRCA 2 could associate with worse 
prognosis in MBC, could not be validated in our 
cohort although there is controversy on this subject 

23currently.  The vast majority of the patients with 
BRCA2 mutations (83.3%) had a family history of 
breast or ovarian cancer, which is a higher rate than in 

24previous published cohorts.  
Most of the patients underwent mastectomy 

versus breast conservative surgery (BCS) (87% vs. 
13%) in agreement with Cloyd et al. who reported a 
series of 5425 MBC patients where 87% underwent 

25mastectomy between 1983 and 2009.  These data 
clearly differ from the management performed in 
women, where in the early stages, the percentage of 

26
conservative surgeries is around 53%.  BCS does 
not appear to decrease MBC CSS at 5 years 

27compared to mastectomy.  
In the absence of randomized studies, the addition 

of adjuvant ET in MBC is supported by several 
retrospective studies, where improvement in OS is 

28
shown.  The administration of adjuvant tamoxifen 
(89% of the patients) did not show a significant 
association with OS, CSS or DFS at 5 years 
compared with AIs exclusively. These results differ 
from other studies such as Eggemann et al., where 
tamoxifen seemed to decrease mortality and increase 

29survival compared to AIs.  Additionally, the 
subgroup treated with AIs exclusively did not 

receive GnRH agonists, which could improve the 
efficacy of AIs by blocking the estrogenic effect of 

30testicular origin.  
Interestingly, the duration of ET for at least 5 years 

showed an improvement in the 5-year DFS,a decrease 
in the risk of distance relapse and a better 5-year OS. 
One of the potential explanations for these findings is 
the fact that 58% of MBC patients who received 
adjuvant ET for less than 5 years died before 
completing the adjuvant treatment, while the 
remaining 42% did not complete the 5-year 
prescription due to low adherence. This finding is in 

31agreement with some previous studies.
The main limitation of the present study is the 

small sample that can influence the statistical analysis. 
Our future intention is to contact nearby hospital 
centers to obtain a larger sample and to have results 
that are as close as possible to reality. Secondly, it was 
not possible to perform a multivariate analysis that 
could allow us to eliminate possible confounding 
factors that may have an impact on the outcome. 
Finally, the effect of cyclin inhibitors was not 
evaluated because all patients receiving  this 
treatment had started it recently.

In conclusion, we found a greater hormonal 
sensitivity in MBC. Additionally, there was a lower 
percentage of BCS in MBC compared to women 
despite having a similar survival in early stages. 
BRCA mutational state did not show a prognostic 
impact on the outcome. ET played a significant role, 
and the duration, at least 5 years, was important for 
the prognosis. No differences were found with the 
intake of tamoxifen or AIs exclusively in the 
adjuvant setting although the sample size was 
limited for this analysis. 

The absence of consensus regarding the best 
therapeutic option, together with the advent of new 
treatments in clinical practice, means the lack of 
knowledge about the best therapeutic option to apply 
both in adjuvant setting and in advanced stages of the 
disease, and therefore conducting studies on this 
population is needed.
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studies have reported that disease-free survival 
decrease significantly for patients with TNBC 

3-5
compared with non-TNBC.  The treatment 
strategies do not target other tissues in the body and 
thus, in contrast to other anti-cancer treatments, 
other organs are not adversely affected. In this 
regard, immunotherapy has been used as one of the 
known targeted therapies for breast cancer, in which 
monoclonal antibodies are used against the 
hormonal receptors expressed by the breast cancer 

6
cells.  A study found that tumor grade and stage were 
relatively higher among AR negative cases 
compared to AR positive ones, but the difference  
was not statistically significant in Iranian TBNC 

7
patients.  There was no significant correlation 
be tween AR s ta tus  and age ,  tumor  s ize , 
histopathologic type of tumor, or lymph node 
involvement. However, AR had a statistically 
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Introduction
Triple-negative breast cancer (TNBC) comprises 

1
10-17% of breast cancer.  Since TNBC was 
insensitive to endocrine or target therapy, it was said 
to have poor prognosis among different molecular 

2
subtypes.  Many studies have been done on sub-
classifying TNBC to find the relation between 
prognostic and therapeutic factors. In Iran, breast 
cancer is the most common type of cancer among 

3
women comprising 24.4% of all malignancies.  Most 
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significant positive association with a lower tumor 
grade and lymphovascular invasion in Iranian 

8TBNC.  Naimi et al. in 2020 claimed that there was 
not any correlation between the AR expression and 
grade, stage, lymph node status, and Ki-67 level. The 
AR-positive patients exhibited higher age and larger 
tumor size at the time of diagnosis in comparison 
with the AR-negative patients. Low percentage of 
Iranian TNBC patients expressed AR and no 
significant correlation was observed between its 
expression and most of the clinicopathological 

9
parameters.  Several studies have explored the 
potential significance of AR for therapeutic 
management of both primary and advanced disease, 
especially in TNBC due to the lack of any other 
targets. The main aim of the present study was to 
evaluate the prognostic value of AR expression and 
its correlation with the clinicopathologic properties 
of Iranian TNBC patients in Yazd region.

Methods
Breast cancer patients diagnosed with stage I–III 

TNBC, at Shahid Sadoghi Yazd and Mortaz Hospital 
between 2011 and 2016, were eligible for this 
analysis. This retrospective study was conducted at 
the Pathology Department of Shahid Sadoghi Yazd 

University of Medical Sciences. Patients were 
analyzed based on several variables such as: age, 
pathological parameters (tumor size, grading, 
necrosis, lymph nodes status, tumor histology, Ki-
67, lympho-vascular invasion, androgen receptor 
expression). Survival analysis was estimated by the 
Kaplan Meier method. The association between 
categorical variables was estimated by the Chi 
square test. The Cox multivariate proportional 
hazard regression model was used to evaluate the 
effects of the prognostic factors on survival. 
Significant differences in probability of surviving 
between the strata were evaluated by log-rank test. 
Hazard ratios and 95% confidence intervals (CIs) 
were estimated from regression coefficients. A 
significance level of 0.05 was chosen to assess the 
statistical significance. Statistical analyses were 
performed using Statistical Package for Social 
Sciences (SPSS) software (version19, SPSS, Inc, 
Chicago, IL).

Immunohistochemistry
The 3–5 mm sections were incubated at 60 ºC (40 

min) for de-paraffinization. Then, the samples were 
immersed in xylene and rehydrated in the decreasing 
ethanol solutions. To inhibit activation of the 

Table 1. Clinicopathological characteristics of TNBC patients
clinicopathological parameters Information

Age(years)

Tumor  location

Tumor  size(cm)

Margin  involvement

Lymph  node  involvement (LNI)

Ki67%

Recurrence

Histology

Survival 

Grade

Ki67

Left
Right
Unknown

Yes
No
Unknown

N0 (LNI  Numbers=0)
N1 (LNI  Numbers <3)
N2 (LNI  Numbers <9)
N3 (LNI  Numbers >9)

<20%
<60% &>20%
>60%
unknown

Yes
No

Ductal
Medullary
Mucinous

>(5years)
<(5years)

G1
G2
G3

known
unknown

Mean
47.18

13
21
26

Mean
3.58

14
27
19

41
7
7
5

11
16
14
19

7
53

50
9
1

55
5

0
24
36

41
19

STD
11.35

STD
2.6

Range
25-71

Range
0.2-15
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CA) were employed for the detection. Mouse anti-
rabbit horseradish peroxidase-conjugated secondary 
antibody was incubated for 40 min at room 
temperature. The color was developed using 
diaminobenzidine (DAB) as a chromogen. The 
slides were extensively washed with PBS after each 

6
step.

Results
Sixty TNBC patients were investigated in this 

study. Table 1 illustrates the pathological 

endogenous peroxidases, the samples were 
incubated in 0.3% hydrogen peroxide. The antigen 
retrieval of the samples was done by heating in an 
830-W microwave oven (60°C, 15 min) in 10 
mmol /L sodium c i t ra te  buffer  (pH=6.0) . 
Subsequently, the slides were incubated with rabbit 
anti-human androgen receptor monoclonal antibody 
(Clone SP107, Master Diagnostica, Granada, Spain) 
at 4ºC overnight. The primary antibody was replaced 
with PBS for the negative control. HRP Polymer and 
DAP Plus Chromogen (Thermo Fisher Scientific, 

Table 2. Correlations between AR expression and tumor location, margin, recurrence, histology, survival
parameters
Pathological parameters AR Immunoreactivity (No. of patients (%))

AR-Positive AR-Negative Total

P-Value

Tumor  location

Margin  involvement

Recurrence

Histology

Survival

Right
Left

Yes
No

Yes
No

Ductal
Medullary
Mucinous

> (5 years)
< (5 years)

7(33.3%)
5(38.5%

7(36.8%)
7(25.9%)

5(71.4%)
14(26.4%)

17(34.0%)
2(22.2%)
0(0.0%)

15(27.3%)
4(80.0%)

14(66.7%)
8(61.5%)

12(63.2%)
20(74.1%)

2(28.6%)
39(73.6%)

33(66.0%)
7(77.8%)
1(100%)

40(72.7%)
1(20.0%)

21(100%)
13(100%)

19(100%)
27(100%)

7(100%)
53(100%)

50(100%)
9(100%)
1(100%)

55(100%)
5(100%)

0.750

0.686

0.016

0.619

0.015

Table 3. Association between AR expression and tumor size, lymph node involvement, grade and Ki67
parameters

Clinic pathological parameters AR Immunoreactivity (No. of patients (%))

AR-Positive AR-Negative Total

P-Value

Lymph  node  involvement (LNI)

Tumor  size (TS)

Grade

Ki67%

Age

N0 (LNI  Numbers=0)
N1 (LNI  Numbers<3)
N02(LNI  Numbers<9)
N03(LNI  Numbers>9)

TS<3cm
3≤TS≤6
TS>6

G2
G3

<20%
<60% & >20%
>60%

<47
>47

14 (34.1%)
1(14.3%)
3(42.9%)
1(20.0%)

9(33.3%)
9(36.0%)
1(12.5%)

9(37.0%)
10(28.0%)

2(18.0%)
6(37.0%)
3(21.4%)

8(25.0%)
11(39.0%)

27(65.9%)
6(85.7%)
4(57.1%)
4(80.0%)

18(66.7%)
16(64.0%)
7(87.5%)

15(63.0%)
26(72.0%)

9(82.0%)
10(63.0%)
11(78.6%)

24(75.0%)
17(61.0%)

41(100%)
7(100%
7(100%)
5(100%)

27(100%)
25(100%)
8(100%)

24(100%)
36(100%)

11(100%)
16(100%)
14(100%)

32(100%)
28(100%)

0.612

0.477

0.428

0.460

0.235

characteristics of the patients.
Association of AR Expression with pathological 

Parameters in TNBC Patients 
The patients were divided into two groups 

according to the AR expression (Table 2). Overall, 19 
patients (32%) exhibited positive immunostaining for 
the AR according to the utilized scoring method. Also, 
41 patients were negative for AR immunostaining. 
The correlation between AR expression and 
pathological parameters was investigated. As 
illustrated in Table 2, 3, patient’s survival with 
positive expression of AR was less than those with 

negative expression (P=0.015). Also, AR positivity 
was associated with a higher risk of disease 
recurrence (P=0.016). Totally AR expression in 
TBNC correlated with a high risk of recurrence and 
death. No significant differences (P>0.05) were 
detected in age, grade, tumor size, lymph node, type 
of diagnosis tumor location, and Ki-67 level between 
these two groups.

Discussion
Androgen receptor is a novel emerging prognostic 

biomarker in breast cancer. However, there is limited 
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information about the correlation between the AR 
expression and pathological features of TNBC 
patients, especially in the Iranian population. 
Previous studies found AR to play an effective role in 

10-12the mammary tumors' development and growth.  
Therefore, AR has gained much attention as a 
potential target for TNBC treatment.

In this study, androgen receptor expression and its 
correlation with pathological features of TNBC were 
investigated. Although, other studies reported a 
higher percentage of AR-positive TNBC patients, 
the AR expression was a less common feature in our 
patients.  Among 60 TNBC specimens involved in 
this study, only 19 (32%) were positive for AR 
expression. Therefore, it can be concluded that the 
expression of this receptor in TNBC patients in 
Iranian population in Yazd regions is lower than that 
in other regions. AR-positive patients had lower 
survival rates. Also, the AR expression was 
correlated with the higher recurrence in comparison 
with the AR-negative group. However, no significant 
correlation was observed between other pathological 
features with AR expression.

In conclusion, optimizing breast cancer therapies 
to increase cure rates in early stages is necessary in 
medical oncology. Currently, the studies on 
treatment strategies for different kinds of cancers are 
focusing on targeted therapies as specific behavior 
for destroying the tumor cells. Iranian TNBC 
patients in Yazd religion exhibited a significantly 
lower percentage (32%) of AR-positive cases in 
comparison with other studies in other nationalities. 
Therefore, AR may not be an appropriate biomarker 
and potential therapeutic target for the Iranian Yazd 
patients with TNBC. To validate this finding, we 
recommend more comprehensive studies with a 
larger sample size and evaluation of the AR 
expression with TNBC patients’ survival. However, 
this study confirmed that AR positivity was 
associated with a higher risk of recurrence and death 
in agreement with most  studies conducted in this 
regard.
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overcome them. These recommendations have wider 
relevance for different health conditions and a range 
of practice settings.

There is growing evidence of the significant 
quality of life (QoL) benefits of breast reconstruction 

1-5(BR) following mastectomy.  Reflecting this solid 
evidence base, offering BR to all clinically eligible 
women undergoing mastectomy for breast cancer 
has been acknowledged as best practice in guidelines 
and recommendations in many developed 

6-9countries.  BR may be performed at the same time 
as mastectomy – immediate BR (IBR), or deferred to 
a separate surgical procedure at a later date – delayed 
BR (DBR). Cancer Australia, the peak Australian 
government cancer advisory body, has stated that it is 
“not appropriate to perform a mastectomy without 
first discussing with the patient the options of 

10 
immediate or delayed breast reconstruction.” Yet in 
Australia, the latest estimate of the national IBR rate 
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Australian women's informed decision-making about breast reconstruction (BR) 
and to propose a designated BR referral pathway to help overcome these barriers.
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Introduction
The importance of clear patient referral pathways 

is often overlooked and is an under-researched 
health policy issue. Referral practices should aim to 
provide the patient with prompt referral to a full 
range of high quality services that are best suited to 
address the patient's needs. This case study of breast 
reconstruction (BR) practices in Australia 
documents the impact of inappropriate referral 
systems and suggests policy mechanisms to 
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11 12is 18.3%.  This compares with 27.4% in France,  
13

26% in the United States of America (USA)  and 
1421% in the United Kingdom (UK).

Over 18,000 Australian women were newly 
15diagnosed with invasive breast cancer in 2018  and 

around 40% were expected to  require or choose 
10

mastectomy as their surgical treatment.  Not all are 
medically suitable for BR. It may be contraindicated 
in women with extensive disease and relatively 
contraindicated in those with significant co-
morbidities or risk factors for complications (such as 
diabetes, smoking and morbid obesity). BR is a 
preference-sensitive treatment option, with women 

16
citing a wide range of reasons for their choice.  Not 
all women who are clinically eligible will choose this 
option. It is estimated that overall around 50% of 

17,18
women would choose BR if given the opportunity.   
Among women who do choose BR, there are pros 
and cons for IBR versus DBR and decisions will be 
influenced by personal assessments of what each 
individual values. From a health services position, 
the most important consideration is that all women 
are aware of all options and can make an informed 
decision about BR, including the option of no BR 
(NBR).  This discussion does not always happen.

A National Mastectomy and Breast Reconstruction 
Audit (NMBRA) of over 19,000 women was 
conducted in England using prospectively collected 

14
data over a 15 month period in 2008-2009.   It found 
that of women undergoing mastectomy only, 35% felt 
they had not received the right amount of information 

14
about BR.   A 2015 survey of Breast Cancer Network 
Australia (BCNA) members, reported 61% of 
participants having an initial discussion about BR prior 
to mastectomy (meaning IBR was still not an option for 

19
39% of these women).  A more recent study of BR in 
Australia provided clear examples of the impact of 

20unmet informational needs.  Furthermore, the link 
between inadequate information and low BR rates has 
been confirmed in two studies: a study from the 
Netherlands revealed that being informed about IBR 

21 
increased the odds of receiving IBR fourteen-fold,
while a Malaysian study concluded that their low BR 
rate of 20.6% “can be attributed to the low referral 

22rate.”
In Australia, general and breast surgeons are 

trained to perform resectional breast cancer surgery, 
such as wide local excision, simple mastectomy and 
axillary surgery, but not BR. Oncoplastic surgeons 
are qualified to both remove the cancer and 
reconstruct the breast with local pedicled flaps or 
breast implants, and to perform symmetrisation 
surgery for the other breast. Free-flap BR, which 
requires vascular anastomosis, is mostly performed 
by plastic reconstructive surgeons who are generally 
not trained to surgically remove breast cancer and 
associated lymph nodes. Hence, the type of surgeon a 
woman is initially referred to may make a difference 
to their reconstructive options. 

There are four potential pathways for a woman 
diagnosed with breast cancer to be referred to a 
surgeon.  BreastScreen Australia, the national public 
breast cancer screening body in Australia, 
determines breast cancer screening policy and 
invites women aged 50-74 to attend free biennial 
mammographic screening (women aged 40-49 or 75 
years and older are also eligible to participate on 
request, but are not invited to participate). In 2015-
16, the participation rate was 55% of women aged 

2350-69.  There is no mandated national policy for 
referral for treatment when cancer is diagnosed, so 
while BreastScreen Australia sets the national policy, 
each state or regional jurisdiction implements the 
policy in different ways.

A second potential pathway is for a woman to be 
diagnosed through a private breast cancer screening 
centre. While there is a Medicare rebate for screening 
mammograms, many private imaging clinics charge 
more than the Medicare Schedule Fee, so that 
women must pay out-of-pocket costs. Data are not 
available to quantify the amount of private 

23screening.  Reasons for women choosing to have a 
mammogram outside BreastScreen Australia include 
faster results, convenience, the availability of 
ultrasounds or a lack of awareness that they would be 
eligible for free screening through BreastScreen 

24Australia.   General Practitioners (GPs) may also 
choose to refer their patients to private centres 
because they are unclear of the eligibility criteria for 
public screening, they have links with private 
radiology clinics or because they believe the service 
quality is superior in the private setting where 

23
ultrasound is also available.

The third pathway is for women presenting with 
symptoms of breast cancer, who are investigated by 
their GP outside the screening program. Once a 
diagnosis has been made, the GP will make a surgical 
referral in consultation with the patient.  GPs have a 
major role to play in directing women who require 
mastectomy to surgeons who will offer, at a 
minimum, information about breast reconstruction 
options. Referral may be to a breast surgeon who has 
undergone varying levels of specialist training in 
breast surgery, to an oncoplastic breast surgeon who 
has undergone oncoplastic training in addition to 
their specialist breast training, or to a general surgeon 
who performs breast surgery but has not undergone 
any additional specialist breast training.  In 
metropolitan or large regional centres, there are 
likely to be several surgeons to choose from. In more 
remote or rural areas, there will be fewer choices.

The final pathway is referral between surgeons. 
Some general and breast surgeons who do not 
perform BR will discuss the options with women 
prior to mastectomy and refer women interested in 
BR to other surgeons who can offer that expertise.

This article aims to document the referral-based 
barriers impeding Australian women’s informed 
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agreement. Each participant was assigned a sequential 
reference number, with a prefix of W for women, HP 
for health professional and S for surgeon to ensure 
confidentiality. Responses from interviewees were 
classified into broad topic-based categories, agreed on 
by all authors, to reflect the range of views on 
particular issues. Where data was considered to be 
relevant to more than one topic, it was included in all 
relevant categories. This sub-set of interviews were 
specifically analysed to investigate referral barriers, 
which are fundamental to the issue of informed patient 
choice. Data for this sub-study are based on participant 
responses to the “BR discussion”, “Patient choice”, 
and “Decision-making” categories (see Appendix 2). 

Ethics statement
Ethics approval was obtained from the Human 

Research Ethics Committee (HREC) of St Vincent’s & 
Mater Health, Sydney, Australia, in April 2015 
(14/181).  

Results
Discussion of BR options may be compromised in 

all four referral pathways. Table 1 provides 
examples, supported by participant quotations, of the 
first and second pathways outlined above: initial 
referral following screen-detected breast malignancy 

decision-making about BR. It also proposes a 
designated BR referral pathway to help overcome 
these barriers. 

Methods
This research is part of a larger qualitative study 

of 90 participants interviewed for the Improving 
Breast Reconstruction Equity of Access through 
Stakeholder consultation and Translation into policy 
and practice (I-BREAST) study (see Appendix 1 for 
further information on the I-BREAST participants 
and interview processes). 

This article is based on responses from a sub-set of 
25 I-BREAST participants (28%) who described 
instances where lack of appropriate referral has acted 
as a barrier to informed choice. The interview 
schedules did not specifically ask about referral 
processes, but this issue emerged as one of interest 
from the interviews with 10 women treated for breast 
cancer, 9 surgeons and 6 health professionals. Written 
consent was obtained from all interview participants. 

Data management and analysis
Interviews were digitally recorded and de-

identified. They were uploaded and transcribed 
verbatim for data analysis by an independent 
transcription company that had signed a confidentiality 

Table 1. Initial referral following screen-detected breast malignancy (public or private)†

Examples Quotes

Referral from public screening centres (Pathway 1)
Patients referred to a surgeon from the public BreastScreen service are able to 
choose which surgeon they see. There is a risk that surgeons who attend 
BreastScreen clinics (who may not perform BR) might channel newly 
diagnosed women to their own private practices or those of their colleagues 
(who may not discuss or offer BR). One oncoplastic surgeon commented:

Another oncoplastic surgeon working in a different state noted:

A BCN working in an Inner regional area commented:

Referral from private screening centres (Pathway 2)
Women at private centres may be seen by a breast physician who will refer 
them to a surgeon. One BCN noted that the breast physicians: 

A 40 year old woman attending a private screening clinic for investigation of 
a breast lump was diagnosed with two small, low grade invasive cancers in 
one breast.  She was sent a list of ten surgeons by the clinic and told to contact 
one of them for an appointment. With no further information provided, she 
chose a surgeon who worked in a public hospital nearby as she could not 
afford the additional costs associated with surgery in a private hospital, 
despite having private health insurance. This surgeon told the women she 
required a bilateral mastectomy and did not offer BR. The woman asked: 

I mean, there was a lot of fuss – and I’m sure it’s the same in 
other states – about surgeons using BreastScreen as an 
opportunity to obtain private work. [S10, Major city]

BreastScreen – my experience with it is you go and they say, 
“It’s up to you to go and find a doctor,” or “Your GP will refer 
you,” but that’s not how ours is run ...  I spoke to three [GPs] 
that said if their patients go to BreastScreen, if they get a 
positive result or recall or need something else done, they 
never see the patients again [until after treatment]. [S15, Major 
city] 

 …there's one breast surgeon that actually works for 
BreastScreen, and [s/he] of late has been getting a lot of 
referrals.  I'm not quite sure how that works.  One or two of the 
surgeons have been quite frustrated with that fact. [HP24, 
Inner regional]

 …know the surgeons. And I’m sure they share it around, but if 
the patient says she wants to go privately, then nine out of 10 
will be coming here. [HP30, Major city]  

“Can I, should I be seeing a plastic surgeon about a 
reconstruction?”  And he said, “No, let’s deal with this first 
and then I can recommend you to someone afterwards.” [W21, 
Major city]

Referral pathways breast reconstruction 
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either through the publicly-funded BreastScreen 
Australia (pathway 1), or through private screening 
or radiology practices (pathway 2).  

Table 2 outlines the referral processes when a 
diagnosis of symptomatic breast malignancy has 
been made by a GP (pathway 3). Table 3 provides 
examples of secondary referrals from one breast 
surgeon who does not perform BR to another breast 
or plastic reconstructive surgeon who does perform 
BR, as well as incidences of ‘non-referral’ where the 
initial surgeon does not refer their patient on 
(pathway 4).

In metropolitan areas, it is common for high 
volume oncoplastic-trained breast surgeons to work 
with a few highly skilled plastic surgeons who do free 
flaps to provide a full reconstruction armamentarium 
[S1, S19].  In other settings, breast surgeons may 
work routinely with plastic surgeons [S23, S30], and 

even have regularly-scheduled combined operating 
lists [S27]. Such settings allow for a full range of BR 
options to be discussed and implemented. 

For women living outside major cities, difficulty 
in obtaining referral to appropriate services is 
exacerbated. Our interviews have demonstrated that 
some breast surgeons appear reluctant to refer the 
patients to other surgeons or collaborate with them to 
increase the range of options for their patients. In 
these cases, either no BR may be offered or the type 
of reconstruction offered may be limited to what a 
particular surgeon can do (see Table 3). 

In response to the referral issues raised by women, 
surgeons and health professionals, we have proposed 
an optimal BR referral pathway (see Figure 1). This 
suggested pathway will not disadvantage women 
who are satisfied with the current referral 
arrangements, but will benefit the women who have 

Table 2. Initial referral following diagnosis of symptomatic breast malignancy by a GP (Pathway 3)†
Examples Quotes

Three metropolitan oncoplastic surgeons from different states 
suggested that not all GPs are aware of where to refer women:

A BCN commented on the need for more GP education:

This may be a particular problem in rural and remote areas, where 
there is a high GP turnover:

Conversely, more stable GP practices may rely on long-established 
referral patterns:

One regional GP even refused to refer a woman to a non-local surgeon: 

A potential problem for GPs is the lack of reconstructive surgeons who 
work in the public system in some regional areas, meaning there is 
nowhere locally to refer public patients for BR. This issue was 
described by a public patient who was told by the general surgeon:

But the same way that breast surgeons and plastic surgeons 
need to learn about the changes in breast surgery, well GPs 
need to learn that as well. [S7, Queensland]

 I think the general practitioners need to be better educated as 
to who is reputable and who is not … All the GP knows is I've 
got a woman with breast cancer; I’ll refer her off to Joe Blow. 
[S24, South Australia]

The general practitioners, the referrers have to understand 
who they’re inviting to manage their patients.  And many a 
time, the referrer is happy to just get the patient off their 
hands.  They don’t always think through the entire ramification 
of that referral. [S5, NSW]

… we do need to do some more education around the breast 
nurse service, and that has been on our books for a little while 
to actually go around and speak to GPs and educate [them] 
about what we can provide, so that’s also an opportunity to 
talk about what kinds of surgery are available, because most of 
them wouldn’t know. [HP4, Inner regional]

… this is classed as remote and they do their six months stint 
… it's very hard to get a GP for longer than a year up here.  
[W13, Outer regional]

We would have a large number of male Anglo-Saxon 55 to 65 
GPs in X, so I think they get a bit stuck in their referrals. [HP7, 
Metropolitan]

He refused to give me the referral and told me that I shouldn’t 
think I should be treated any differently and told me I should 
remain locally.  I then went back to the breast surgeon and … I 
demanded a referral. [W14, Inner regional]

"You are an ideal candidate for immediate reconstruction, 
because you don't have to have chemo.  You don't have to have 
radium [sic] and you don't have to have cancer drugs."  I was 
getting very excited.  And, then he said, "Unfortunately, we're 
not offering that service anymore here … because the surgeon 
left in February …You have to go private if you want it …  He 
said, "There's a seven-year waiting list now [in the public 
system]" and that was with a surgeon, and now, we haven't got 
a surgeon. [W22, Outer regional]

†Regions classified according to the Australian Statistical Geography Standard (ASGS) 2016.  Australian Bureau of Statistics.
1270.0.55.005 - Australian Statistical Geography Standard (ASGS): Volume 5 - Remoteness Structure, July 2016. Latest issue 16/03/2018
http://www.abs.gov.au/ausstats/abs@.nsf/mf/1270.0.55.005 [accessed 12 April 2019]. BCN = breast care nurse; 
BR = breast reconstruction; GP = general practitioner.
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Table 3. Secondary referrals from a breast surgeon who does not perform BR to one who does (Pathway 4)†
Examples Quotes

Some health professionals working in areas where public BR is not 
available, may be tempted not to refer their patients for this service. A 
BCN reported that BR is rarely raised by the breast surgeons s/he 
works with. If the patient brings it up, the BCNs will say:

A breast physician commented:  

Yet, one woman from a rural town stressed the importance of patients 
considering options outside their local area: 

“Non-referral” patterns are not confined to rural or remote areas where 
there are fewer plastic breast reconstructive surgeons, but also occur in 
major hospitals in largely populated areas. For example, a BCN 
working in one capital city confirmed the reluctance of some surgeons 
to refer their patients on: [Once a surgeon has a referral, do they tend to 
pass them on?] 

A private patient attending a general surgical practice in a major city, 
on hearing she needed a mastectomy, asked: 

Two metropolitan surgeons – one oncoplastic and one plastic – 
mentioned the adage that “if all you have is a hammer, every problem 
looks like a nail.” [S8, S13]. This view is supported by a private patient 
who reported:

One plastic surgeon who worked in both public and private sectors 
commented:

The reverse is also true for some plastic surgeons whose preference 
may be to do autologous BR only. This may lead to pressure on 
patients to have surgical options they do not want:

Even when plastic reconstructive and breast surgeons are co-located in 
the same hospital, there is the possibility of non-referral, as noted in 
this oncoplastic surgeon’s comment:

One woman reported that she had to forcefully request a transfer to a 
different hospital in the same city where she could have IBR:

Another woman in the same initial hospital reported that she: 

One oncoplastic surgeon with access to autologous BR in their local 
area still chose to refer patients to a more dedicated and consistent out-
of-area service:

“We need to mention that at this first meeting.  We need to start 
working it out from here.” But it wouldn’t be something that’s 
routinely mentioned. … I think because it’s not available in the 
public system in X … it’s just not on the horizon … because it’s 
not there, it’s not mentioned. [HP5, Major city]

… in the end, because there was nobody doing them [Brs], I 
didn’t even refer people. So, then there was the vast volume of 
people that weren’t registered as on the waiting list, but were. 
So, now what I do is I refer everybody that wants to go so that 
they can’t - the bureaucrats can’t say that there’s no waiting 
list problem. [HP36, Outer regional]

I think they need to have the ability to know that there is a 
second opinion … you feel like you really should stay with 
your small country town because that's the right thing to do …  
[were the surgeons reluctant to refer you?] That was not even 
an option … There was no option at all.  [W16, Inner regional]

“No, they don’t, no, very, very rarely, and particularly if 
they’re referred privately.” [HP7, Major city]

“Well, what about reconstructive surgery?” and he just said, 
“Well, we don't offer that here” and went on to try and book 
me in to go ahead with the mastectomy … And that's all I had 
offered. [W1, Major city]

I feel like the surgeon gave me the option that he thought 
would be best for me, and when I said, “I really don’t want 
that, what’s the second option.” He gave me that but it’s still 
his speciality. I would have liked him to say, “This is the full 
range of options – this is what, out of those, I think would be 
best for you and these are the reasons why.” [W5, Major city]

… the reality is, in this capital or corporate world that we live 
in, if you’re a breast surgeon and the patient is undecided and 
they’re private, then you’re probably going to push them 
towards an implant breast reconstruction because you make 
more money, than sending it to someone else and then they 
make the money.  So, in the private world, it’s very fraught with 
danger because of the conflict of interest with payment. [S30, 
Major city]

So I've had a discussion with him.  I still really would just like 
to have simple implants.  But I know that the gold standard for 
me is an autologous breast reconstruction with probably a 
DIEP, which I'm not keen on.  It's such big surgery. [W15, 
Inner regional]

Or I’ll say to the patient “Look, time is the issue, it’s unlikely 
we’re going to get a plastic surgeon to coordinate all of this 
within the next few weeks. Therefore, we’re going to go with 
the cancer first.” So that’s where offering them an implant 
buys me time. [S5, Major city]

I wasn’t being encouraged in any way, shape or form to even 
consider reconstruction. [W18, Major city] 

… was not allowed immediate reconstruction because I had to 
have chemo and radiotherapy and I had to have nodes 
removed from the left side. [W19, Major city]

… it has to be coordinated with everything else.  So, I’ve found 
that it hasn’t been the case here and that is why I think a lot of 
the time I actually do refer my patients to places I know in X.  
It’s a shame but they have to go interstate to get that service.  
[So, more plastic surgeons working in the public system] will 
be a welcome thing in the context that they actually work in 
collaboration with the breast surgeons. [S28, Major city]

†Regions classified according to the Australian Statistical Geography Standard (ASGS) 2016.  Australian Bureau of Statistics. 
1270.0.55.005 - Australian Statistical Geography Standard (ASGS): Volume 5 - Remoteness Structure, July 2016. Latest issue 16/03/2018 
http://www.abs.gov.au/ausstats/abs@.nsf/mf/1270.0.55.005 [accessed 12 April 2019]. 
BCN = breast care nurse; BR = breast reconstruction; DIEP = deep inferior epigastric perforator flap; IBR = immediate breast reconstruction. 
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not been able to access fully informed discussion of 
BR options, a pre-requisite for informed decision-
making.

 
Discussion
Although current referral pathways are effective 

for many women, these interviews have provided 
examples of the different ways that non-designated 
referral patterns may block informed discussion of 
BR options, with severe outcomes for some 

20
individuals.  While BreastScreen Australia’s policy 
respects a woman’s autonomy of choice, it does not 
provide advice about how a woman should choose 
her treating team. A brief discussion of the possibility 
of BR for those women likely to require mastectomy 
would help to make a more informed choice. There 
are opportunities, before the referral is made, for the 
consultant surgeon, breast physician or breast care 
nurse/counsellor to raise the idea of BR with general 
treatment information at this time. If women are 
aware that BR exists as an option, it may empower 
them to raise it in discussions with their GP or chosen 
surgeon.

Similarly, women who undergo screening at 
private screening centres and/or women who do not 
have a regular GP should be equally entitled to 
discuss their surgery options with a surgeon who is 
either part of a team that can provide all options, 
including implant-based and autologous BR, or is 
prepared to refer women elsewhere for this 
discussion.  Simply handing a woman pathology 
reports stating they have breast cancer, and then 
sending them off to choose their own surgeon 
without some form of guidance, as happened with 
W21 (Table 1), seems grossly inadequate.  Arguably, 
it is little better than directing women to surgical 
colleagues who do not offer a full range of options for 
women who may require mastectomy as part of their 
breast cancer treatment and are unwilling to refer that 
patient on to those who do, as illustrated by the 

experience of W14 (Table 1), who had to demand a 
referral from one surgeon offering only mastectomy 
to another capable of performing BR. 

The term ‘postcode lottery’ has been used to 
describe the haphazard way in which where you live 

11determines access to health services.  Important 
medical decisions and treatment opportunities may 
be influenced by the ‘luck of the draw’ unless more 
dedicated, systematic and equitable procedures are 
introduced. For example, some hospitals where BR is 
performed will not accept ‘out of area’ referrals, so 
that women living outside those hospital catchment 
areas may have extremely long waiting times, as 
noted by W22 (Table 2).

These Australian experiences appear to align with 
those of the UK, where Potter and colleagues 
concluded that “women’s experiences of BR seem to 
be largely determined by the centre to which they are 
initially referred for breast cancer diagnosis and 
treatment, and the resources and skills of the 

24surgeons practicing at that centre.”  The designated 
referral pathway we have developed (Figure 1) aims 
to overcome referral barriers and embodies 
principles of equitable access. The adoption of this, 
or a similar pathway, would improve a woman’s 
chances of making a fully informed choice about 
breast cancer surgery as an evaluation of the English 

14NMBRA noted.
One of the challenges is how to make the initial 

referrer aware of the range of services offered by local 
surgeons and what ‘appropriate referral’ means for 
their patients. It is difficult for GPs to predict which 
patients will require or choose mastectomy, and hence 
when access to BR is a relevant consideration. This is 
particularly problematic as women who present with 
symptoms (and go through the GP rather than the 
BreastScreen pathway) are most likely to have more 
extensive disease requiring mastectomy. There can be 
sensitivities and subtleties in determining appropriate 
referral, so further education of health professionals 
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about these nuances is essential. 
One surgeon interviewed [S30] raised the issue of 

‘conflict of interest’ as a barrier to women’s choice. 
Potential conflicts of interest may arise when 
clinicians place their own desire for performing 
surgery (and obtaining the fee) ahead of the patient’s 
need for optimal reconstruction in cases when this 
would require onward referral to another surgeon. As 
noted earlier, it is usually the initial surgeon who 
controls what BR options a woman is offered. While 
some are happy to refer their patients to other 
surgeons for full discussion of all options, our study 
has shown this is not always the case. Screening 
services may also facilitate potential conflicts of 
interest by encouraging referrals to surgeons who 
work at the screening service. 

In 2015, Cancer Care Ontario produced a breast 
cancer treatment pathway map, which covered all 
aspects of breast cancer including prevention, 
screening, diagnosis, treatment and post-treatment 
issues. It mandated that all women with operable 
breast cancer requiring mastectomy be referred to a 
plastic surgeon, who performs all BR procedures in 
Canada, to discuss BR options prior to the 

25mastectomy.  In response to this mandate for BR 
discussion as part of the treatment pathway, an 
updated overview of BR procedures has been 
published to specifically inform primary care 
physicians and their patients about BR options, 

26outcomes and complication rates.  There is the 
potential for Australia to follow a similar referral 
pathway and produce its own educational 
information relevant to the Australian setting.

For example, a publication by the National Cancer 
Expert Reference Group, titled Optimal Care 

27
Pathway for Women with Breast Cancer  has been 
endorsed by Cancer Australia and the Cancer Council 
Australia. Each state and territory has been invited to 
adopt and co-badge its recommendations for local 
use. In relation to BR, this document states: “Women 
should be fully informed of their options and offered 
the option of immediate or delayed reconstructive 

27surgery if appropriate.”  These recommendations 
specify the training and experience required of the 
breast and plastic surgeons performing BR and state 
that breast surgeon referrals should be directed to 
members of Breast Surgeons of Australia and New 

27Zealand Inc. (BreastSurgANZ).  However, this 
document stops short of suggesting changes to 
current referral processes to support the practical 
implementation of this recommendation.

This recommendation to refer women to 
members of the representative surgical group may 
provide the simplest way of increasing the likelihood 
that the topic of BR is at least discussed prior to 
mastectomy, as the Cancer Australia statement 

10
recommends.  BreastSurgANZ, as the national 
professional body representing breast surgeons and 
training oncoplastic surgeons, strongly supports 

Cancer Australia’s statements, and encourages the 
discussion of all BR options with clinically eligible 
and interested patients prior to mastectomy. 
BreastSurgANZ members, many of whom are 
trained in implant-based BR, must also be prepared 
to promptly refer women who are interested in 
autologous/free flap BR methods to other breast 
reconstructive surgeons. Monitoring compliance 
with this endorsement is difficult, but setting 
expectations for members is likely to be useful. 
Figure 1 provides a possible optimal referral 
pathway in terms of BR.

In addition, there are several parallel policy and 
practice changes that should be considered 
including: credentialing and appointment of 
surgeons attending BreastScreen to ensure they 
provide BR or work in a multidisciplinary team that 
does; encouragement of general discussion at 
BreastScreen about BR as a possible component of  
future treatment; the development of a GP awareness 
program about ‘what to look for in a breast cancer 
surgeon’; a greater focus on BR as part of breast 
cancer patient support and education for women 
facing mastectomy; further engagement with breast 
cancer advocacy groups such as Breast Cancer 

28Network Australia  and BR-specific groups such as 
29

Reclaim Your Curves,  which promote and 
empower women to ask their surgeons about BR 
opportunities; and multidisciplinary team discussion 
of local access issues (surgeon availability, refusal to 
accept ‘out of area’ referrals and hospital resources 
that impact on waiting times) so that local solutions 
may be developed. The increasing use of 
neoadjuvant chemotherapy (chemotherapy before 
surgery) provides an opportunity for patients to take 
more time exploring their BR options. Distance does 
not need to be a barrier to discussion of BR options, 
as  a  l is t  of  discussion prompts could be 
emailed/posted to the patient in advance of a 
telephone/internet-based discussion, from the GP’s 
office if it is not available in the patient’s home.

This research has some limitations that should be 
acknowledged.  This study has used a convenience, 
purposive sampling method that may not be 
representative and is subject to selection bias. 
Participants were from metropolitan, regional and 
rural areas across mainland Australia, so the 
responses represent different geographical settings. 
The location of surgeons interviewed was informed 
by an earlier survey of BCNs, so we had some 
information on where possible problems with 
referral procedures existed and were able to focus on 
those geographical areas. While not comprehensive 
in its coverage, we believe this study provides a 
useful snapshot of current practice.

Our focus in this article on negative examples of 
BR referral practices may be considered a potential 
limitation, as we have not presented any commentary 
from respondents who thought the current system 
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worked well. While we acknowledge that many GPs 
and surgeons are already performing best practice in 
terms of BR referral, the purpose of this article is to 
highlight the difficulties women face in accessing 
BR when this is not the case. Secondly, as we have 
argued in the Discussion, the current referral 
processes work well for some women, but by 
documenting instances where they have not worked 
well for other women, we hope to have demonstrated 
the somewhat random outcomes which we believe 
are inequitable and need to be addressed. 

It is possible that some practices may have 
changed since 2015 when the first interviews were 
conducted. Recall bias may also be an issue for 
patients sharing their stories about events that 
happened several years before.

In conclusion, worldwide evidence-based 
guidelines strongly recommend women undergoing 
mastectomy have a pre-operative discussion about 
breast reconstruction (BR) while immediate BR is 
still an option. Inequity in accessing fully-informed 
BR discussion in Australia has been previously 

19documented.  This article is the first to report on the 
role referral processes play in perpetuating that 
inequity. 

Designated referral pathways are required to 
overcome barriers to BR in Australia. GPs and 
surgeons should be aware of the advantages of BR 
for eligible women, as well as the relatively few 
contraindications to BR. Streamlining of the referral 
processes, along with patient and clinician 

education, would go a long way towards ensuring 
that women are at least seen by the most appropriate 
clinicians to discuss BR options and to maximise 
their opportunity for BR should they choose that 
option. 

This study found instances, even in metropolitan 
areas that are well staffed and resourced, where 
women were referred to surgical practices who did 
not even discuss options for immediate BR with their 
patients. A lack of designated referral pathways has 
meant that clinically eligible women who are 
interested in considering immediate BR are denied 
this opportunity, because of lack of adequate 
information about their BR options, paternalistic 
attitudes by their surgeons who believe they know 
what is best for their patient, or a refusal to refer 
women on to other surgeons because of a fear of 
losing their patients. 

We have argued that these surgeons have an 
ethical responsibility to refer women to other 
services or practices that do offer a discussion of BR 
options, even if these women do not live near 
available services. The introduction of designated 
referral pathways for BR would provide practical 
support for informed decision-making to help redress 
this issue in Australia.  A similar optimal pathway 
approach could be adapted by different countries 
with varying degrees of health system resources and 
for a range of clinical conditions. Figure 2 illustrates 
a generic version of an optimal referral pathway for 
preference-sensitive treatment options.

Figure 2. The importance of designated referral pathways for preference-sensitive treatments
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accounts for less than 3% of all cases of breast cancer 
1, 2 and typically occurs in postmenopausal women.

EPC is also described as encapsulated or intra cystic 
papillary carcinoma. In the literature, it has been 
considered as a variant of Ductal Carcinoma in-Situ 
(DCIS), given its discrete nodular growth, its lack of 
stromal reaction, as well as its indolent clinical 

3, 4behaviour.  However, unlike classic DCIS, EPCs 
lack myoepithelial cells which, in many cases, can 
lead to the conclusion that some EPCs are, in fact, 
invasive carcinomas with an expansile growth pattern 

5(Figures 1a & 1b).  The latter hypothesis is further 
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examine whether a sentinel node biopsy would be deemed necessary in patients 
with a diagnosis of EPC and to determine if evidence of invasiveness can be 
diagnosed on a core needle biopsy with sufficient confidence to guide decision 
making for upfront axillary SLNB.
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Introduction
Encysted papillary carcinoma (EPC) of the breast 

is a rare breast cancer subtype. It is characterised by a 
papillary carcinoma which is located within a well-
circumscribed cystic or distended mammary duct. It 
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substantiated by their ability to metastasise to axillary 
lymph nodes in a small number of cases and the even 

1rarer occurrence of distant metastatic disease.
In 2012, the WHO working group acknowledged 

the potential of minimal invasion in these non-
aggressive lesions. However, despite the lack of 
myoepithelial cells around these lesions, EPC is 
referred to as an in-situ disease for the purposes of 
staging. However, there is no consensus on how to 
stage EPC in available literature and therefore 
unsurprisingly  there is a lack of agreement on how to 

6
manage it.  

Encysted papillary carcinoma presents most 
commonly as a palpable lump in 70-80% of cases, 
nipple discharge, or then as an incidental finding on 
breast imaging. It appears as a lobulated or well 
circumscribed lesion on mammogram or as a 
complex cyst with vascular flow on ultrasound 

7
(Figure 2).  Almost 50% of EPCs have been 

8identified in the retro-areolar region.  Traditionally, 
patients diagnosed with EPCs have good prognosis 
in both in situ and invasive subgroups. They are slow 

growing tumours with a 10-year survival rate of 
9, 10

100% and a disease-free survival rate of 91%.  
Recent data have demonstrated significant 

discrepancies in the management of the axilla 
following diagnosis of EPC. The largest study to 
date, based on the SEER database (total of 2649 
patients, from 2000 to 2009), and published in 2016, 
showed a 5.5% incidence of axillary lymph node 
involvement in all EPCs. Therefore, a sentinel lymph 
node biopsy (SLNB) was recommended for all 
patients with EPC, as the node positive patient cohort 

11
possessed the worse overall prognosis.  Another 
study from Nottingham (302 Papillary Carcinomas, 
including 208 EPCs, from 1990 to 2010), published 
in 2011 demonstrated that 3% of patients with EPC 
had evidence of micro-metastatic disease in the 
axillary nodes. This study suggested that 
management of axillary lymph nodes in EPCs should 
be similar to that of conventional DCIS, where 
synchronous SLNB should only be performed along 
with a mastectomy or in cases with evidence of 
invasive disease on final histology, following breast 

12conserving surgery.  Another review of 917 patients 
between 1988 and 2005 from the California Cancer 
Registry (CCR), published in 2008 showed a less 
than 8% incidence of axillary lymph node 
involvement and therefore, recommended SLNB for 

13all patients with EPC.  
The purpose of this study was to examine whether 

a sentinel node biopsy would be deemed necessary in 
patients with a diagnosis of an encysted papillary 
carcinoma and to determine if evidence of 
invasiveness can be diagnosed on a core needle 
biopsy with sufficient confidence to guide decision 
making for upfront axillary SLNB.

Methods
The available data of patients diagnosed with 

EPC of breast were reviewed at a tertiary breast 
cancer unit over a period of 10 years (2009-2019) 
and the concordance between core needle biopsy and 
final histology was assessed. Patients' level data 
were retrieved from the hospital electronic medical 

a b

Figures 1a & 1b.  Breast core biopsy (a) and wide local excision (b) of EPC (Hematoxylin and Eosin stain original 
magnification x 40). Core biopsy revealed an intermediate grade EPC. Final histology of the same patient revealed

 a Grade 2 invasive carcinoma of No Special Type (NST) adjacent to the EPC.

Figure 2. Breast ultrasound image showing a mixed echogenic
 lesion [solid component (arrow) within 

a well circumscribed cystic lesion]. Cytology of fluid aspirate 
revealed atypical cells suspicious of malignancy. A core biopsy 

of the residual solid component revealed a papillary lesion 
with atypia, highly suggestive of an EPC.

???
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biopsy revealed a papillary lesion (B3) that was 
confirmed as an EPC following an excision biopsy. 
Overall, 27 patients (73%) underwent  treatment and 
the remaining 10 (17%) were either deemed as very 
high risk for general anaesthesia due to co-
morbidities or declined any form of  treatment.

Of the 27 patients who received treatment, only 2 
(7%) had evidence of invasive disease on their core 
biopsy. Also 2 (7%) patients had features suspicious 
for invasion. Consequently, these 4 patients (14%) 
underwent a synchronous SLNB. Twenty-six (96%) 
patients were strongly Estrogen Receptor (ER) 
positive. Twenty-two (81%) of the 27 underwent a 
Wide Local Excision (WLE) and 5/27 (19%) chose 
to undergo a mastectomy with synchronous SLNB. A 
total of 13/27 (48%) treated patients had invasive 
disease on their final histological specimen and 8/27 
(30%) of them had associated DCIS (Table 1).

records. Furthermore, a comprehensive review of the 
PubMed database (with “encysted papillary 
carcinoma” as the search tem) was performed. 
Particular consideration was given to the California 
Cancer Registry review (2008), the SEER database 
analysis (2016) and the study from the University 
Nottingham (2011) to determine the appropriate 
clinical assessment and management of patients with 
breast EPC.

Results
Between 2009 and 2019, there were a total of 37 

patients diagnosed with EPC of the breast. The 
median age at diagnosis was 72 years (range 47-97) 
and the vast majority of patients (96%) were 
Estrogen Receptor (ER) positive.

In 36 out of 37 patients (96%), EPC was 
diagnosed in core biopsy. In 1 (4%) patient, the core 

Table1. Characteristics of treated EPC patients(n=27)
Variabeles   (%)n
Invasion based on core biopsy

Estrogen Receptor (ER)

Type of Breast Surgical Treatment

Invasion based on final histology

Associate DCIS*

Sentinel Lymph Node Biopsy (SLNB)

Axillary metastasis

Distant metastasis

2
23
2

26
1

22
5

13
14

8
19

17
10
2

3
22

0
27

Yes
No
Suspicious

Positive
Negative

Breast Conserving Surgery (BCS)
Mastectomy (MX)

Yes
No

Yes
No

Yes
No

Yes (Macro-metastasis)
Yes (Micro-metastasis)
No

Yes
No

7.4
85.2
7.4

96.3
3.7

81.5
18.5

48.1
51.9

29.6
70.4

63
37
7.4

11.1
81.5

0
100

*DCIS: Ductal Carcinoma in Situ

Seventeen (63%) out of the 27 patients underwent 
a diagnostic SLNB to stage the axilla. This included 
patients who underwent a diagnostic SLNB at the 
time of their primary surgery either due to evidence or 
suspicion of invasive disease on their core biopsy or 
then due to the fact that they opted for a mastectomy. 
The remaining patients underwent a diagnostic SLNB 
following the diagnosis of invasive disease on their 
final histology. There was a 90 year old lady, who had 
invasive disease diagnosed on her final histology, but 
following a multi-disciplinary team discussion a 
SLNB was not deemed necessary, considering her 
advanced age, her low risk of recurrence and strong 
ER positivity.  Two (7%) patients had evidence of 
macro-metastatic disease on SLNB and underwent a 
subsequent completion axillary clearance (cANC). 
Three  (11%) patients had evidence of micro-
metastatic disease in the nodes, which did not warrant 

any further surgical intervention based on current 
breast cancer management guidelines. After a median 
follow up of 5 years, none of the treated patients 
developed locoregional recurrence or distant 
metastases (Table 1). 

Discussion
There are a limited number of published clinical 

studies on EPC. Most of the studies are case reports 
or small case series from single institutions.

The perception that EPC is a malignancy of 
1

elderly post-menopausal women , was supported by 
data from the current study, where the median age at 
diagnosis was 72 years.  However, a recent clinical 
study involving 900 patients showed that 3.5% of 

13them were male patients.  The vast majority of 
published case series on EPC have not included male 
patients.

???
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There is significant controversy regarding 
potential invasiveness of EPC and its ability to 
spread to the axilla. As a consequence, the 
management of this disease does not conform to 
agreed guidelines. In general, regardless of the 
therapeutic surgical strategy, the prognosis of EPC is 

12
generally excellent.

The California Cancer Registry (CCR) in a 
review of 917 cases showed that 7.8% of cases had 
regional disease, with either direct spread into 
adjacent tissues or axillary lymph nodes. They failed 
to specify the exact proportion of patients with 
micro-metastatic and macro-metastatic axillary 
nodal disease. The incidence of axillary lymph node 
involvement, despite being quite low, led to the 
recommendation to proceed with a diagnostic 
axillary sentinel lymph node biopsy (SLNB) in all 
patients with EPC, regardless of the presence of 

13
invasive disease within the diagnosed EPC.  

In another important study from the Surveillance, 
Epidemiology, and End Results (SEER) registry 
including 2,649 female patients with EPC, axillary 
involvement was a key component. They reported 
that 5.5% of patients had axillary lymph node 
involvement. This study also showed that despite the 
low probability, EPC can spread to the axillary 
nodes. However, this study failed to clarify whether 
patients with axillary nodal involvement had largely 
micro-metastatic or then macro-metastatic disease. 
Analysis on whether axillary spread occurred in 
cases of pure EPC or in cases associated with DCIS 
or lymphovascular space invasion, was also missing. 
They did underline the significance of the lymph 
node status in EPC, since all patients with a 
pathologic negative axilla had a better overall 
survival rate. Consequently, they recommended that 
a SLNB should be performed for all patients with a 

11 diagnosed EPC.
Furthermore, a study of 208 patients, published 

by the university of Nottingham showed that 3% of 
cases with EPC had axillary lymph node micro-

metastasis. According to this study, EPC, which is 
entirely surrounded by a layer of myoepithelial cells 
is considered an in-situ lesion. They recommended 
that this histological subtype should be regarded as 
papillary carcinoma in situ and should be treated 
similarly to DCIS. Moreover, this important study 
demonstrated that the outcome of patients with pure 
EPC or EPC associated with microinvasion or 
suspicion of invasion are not different, and both have 

12excellent prognosis with local therapy alone.  
In a case report published in 2017, a 70 year old 

female presented with a 120mm mass on ultrasound 
which on biopsy proved to be an EPC and was treated 
with a WLE and SLNB showing macrometastasis in 
one of the two lymph nodes excised. She subsequently 
underwent ALNC. The final histology of the breast 
specimen showed encysted papillary carcinoma of 
pre-dominantly intermediate nuclear pleomorphic 

14
grade with no evidence of conventional invasion.  A 
magnetic resonance imaging following the operation 
showed that there was no other lesion in the breast, 
proving that the macrometastasis was caused 
exclusively by the EPC. This article was published as 
a case report emphasizing the rarity of lymph node 
metastasis is EPC.

In agreement with our study is a recent review by 
15

Wang et al.  99 cases of Papillary carcinoma were 
evaluated, 43 of whom had EPC. It was proved that 
in these cases there was minimal lymph node 
involvement even in tumours with invasive 
component. The patients’ long term survival was 
outstanding as shown in our current study. This 
review concluded that there is no indication for 
routine SLNB in patients with papillary carcinoma 
treated with Wide local excision surgery. 

In summary, there is a distinct lack of consensus 
for performing SLNB in patients with the diagnosis 
of EPC. The decision of upfront surgery to the axilla 
should be based on clinical indications guided by the 
histopathological characteristics of the EPC on core 
biopsy. These should be balanced against the 

Figure 3. Treatment algorithm for patients diagnosed with EPC of breast on core biopsy. 
(Mx: Mastectomy, WLE: Wide Local Excision, SLNB: Sentinel Lymph Node Biopsy)
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potential risks and associated morbidity following an 
axillary intervention, such as upper l imb 
lymphoedema, longstanding shoulder stiffness and 
significant neurovascular injury. In light of this, we 
have developed a comprehensive treatment 
algorithm to help guide axil lary surgical 
interventions and potentially reduced morbidity 
[Figure 3]. We believe that a synchronous SLNB 
should not be the intervention of choice in all patients 
with the diagnosis of EPC. Synchronous SLNB 
should only be considered in patients with EPC that 
is associated with unequivocal evidence of invasion 
or in cases with a high suspicion of invasion. SLNB 
should also be the appropriate surgical approach in 
patients undergoing a mastectomy, as their primary 
breast treatment. Consequently, in the vast majority 
of patients with EPC and no evidence of invasion on 
core biopsy, SLNB should not be performed, unless 
they undergo a mastectomy as opposed to breast 
conserving surgery (BCS). Finally, in patients 
undergoing BCS with no proven invasion or 
suspicion of invasion on core biopsy, SLNB should 
only be performed as a second standalone diagnostic 
procedure, when invasion is reported following a 
wide excision on the breast final histology. 

In conclusion, encysted papillary carcinoma is a 
rare malignant neoplasm of the breast with excellent 
prognosis that affects older, postmenopausal 
women. Patients with EPC require Sentinel Lymph 
Node Biopsy (SLNB) for staging of axilla, only if 
there is evidence or suspicion of invasion in their 
core biopsy or final histology specimen or if they are 
undergoing a mastectomy as their primary treatment. 
Routine axillary surgery in all cases undergoing BCS 
should be avoided. Based on our own experience, 
and a comprehensive review of available evidence, 
we have proposed an algorithm for the role of SLNB 
following a diagnosis of EPC.
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(lumpectomy/quadrantectomy) with adjuvant 
radiotherapy is the standard treatment for women 
with early-stage breast cancer, and it has proved to be 
equivalent to mastectomy in terms of overall 

2-4
survival and local recurrence of disease.  The 
purpose of adjuvant radiotherapy is to reduce the risk 
of local disease recurrence. Adjuvant radiotherapy 
treatment can be delivered intra or post-operative; 
patients considered at low risk of local recurrence are 

5
candidates for IORT , which is a technique of partial 
irradiation of the breast by applying a single dose of 
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Introduction
Breast cancer is the most common cancer in 

women in all age groups worldwide and its incidence 
1is slightly increasing.  Breast conserving surgery 
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radiation (20 Gy, 50 Kv), administered at the time of 
surgery. Two randomised controlled trials, TARGIT-

6 7A  and ELIOT , have shown that IORT is non-
inferior to External Beam Radiation Therapy 
(EBRT) in terms of local recurrence rate when 
delivered to patients with early breast cancers and 
specific tumour characteristics. IORT also has 

8additional advantages in terms of organization.
Although breast cancer is the leading cause of 

cancer-related mortality in women, this trend is 
slightly decreasing, and advances in diagnostic and 
therapeutic management of breast cancer have 
produced significant improvements in disease-

9
related survival.  Currently, more than 60% of women 
with breast cancer live 20 years after initial 

10diagnosis.  Therefore, the assessment of patient 
satisfaction with the surgical result, quality of life 
after surgery and well-being in a psychosocial context 
are of vital importance in women undergoing breast 
surgery. Measurement of Patient Related Outcome 
Measures (PROMs) after breast surgery is now 

11, 12
included in clinical trials as an endpoint , and it is 
believed to be important for improving the process of 

13
care, focusing on the patient's perspective.

In 2009 the Memorial Sloan Kettering Cancer 
Center developed a questionnaire to elicit and 
quantify the patient's perception of the result after 

14breast surgery, the BREASTQ.  Several modules 
have been developed for the evaluation of patients 
undergoing radical mastectomy, reconstructive and 
reductive/additive breast surgery, and more recently 

15, 16
for BCT as well.  The BREASTQ-BCT Module 
includes five domains that explore satisfaction with 
the breast, effects of radiotherapy, physical, sexual 
and psychological well-being. Furthermore, the four 
domains analyze the satisfaction in relation to the 
information provided and the relationship with the 
surgeon and medical team/nurses/administrative staff. 
Each domain is divided into multiple questions, to 
which patients answer according to a numerical rating 
scale. Several clinical trials used the BREASTQ 
Modules for the assessment of patient satisfaction 

17, 18after radical mastectomy or reconstructive surgery , 
while only a few apply this PROM to the evaluation of 

16patients undergoing BCT.  In particular, patients 
undergoing IORT have never been evaluated through 

19
the BREASTQ-BCT Module.

We designed a transversal observational study 
which, through individual administration of the 
BREASTQ-BCT Questionnaire and through 
retrospective collection of clinical and anamnestic 
data, aimed to evaluate the quality of life of breast 
cancer patients after BCS associated with IORT, at 
least one year after surgery. This cross-sectional 
study is, to the best of our knowledge, the first study 
which implements the use of BREASTQ-BCT 
Module for quality of life assessment in patients 
undergoing IORT.

Methods
Study population
Women aged 18-74 who underwent breast 

conserving surgery plus IORT for an early-stage (T1-
T2) breast cancer between 2011 and november 2017 
were included in the study. Patients who developed 
distant metastases were excluded, as were women 
who underwent modified radical mastectomy for 
local recurrence of disease since BCT.

The patients subjected to IORT were identified 
through the computerized operating register 
(Ormaweb). Subsequently, through the company 
filing software (Opera), the telephone numbers, 
personal data and an amnestic data of the patients 
were recovered.

Enrollment of eligible patients took place by 
telephone contact. We scheduled dedicated 
outpatient visits to our center. After signing the 
informed consent and data protection module, the 
medical interviewer collected medical history 
information and administered the BREASTQ-BCT 
in paper format, which the patient completed 
independently. The questionnaire was anonymous.

Clinical pathological data were collected through 
consultation of electronic medical records and 
documents. Data were inserted in a de-identified 
Excel worksheet (Microsoft Excel version 97-2003). 
Permission to use the Italian version of the BREAST-
Q BCT Module was obtained from the Mapi 

20Research Trust Institute.
BREASTQ-BCT module was developed for BCS 

with external adjuvant radiotheraphy. Effects of 
radiotherapy domain included questions not 
applicable to intraoperative radiation therapy, so we 
modified the domain eliminating these questions.

Ethical approval
All procedures performed in studies involving 

human partecipants were in accordance with ethical 
standard of the institutional and/or national reserarch 
commettee and with the 1964 Helsinki declaration 
and its later amendments or comparable ethical 
standards. The Ethics Committee of Verona and 
Rovigo approved the study (Prot. n. 20876/2017). 
Informed consent was obtained from all individual 
participants included in the study.

Data Analysis
The result from the BREASTQ-BCT postoperative 

questionnaire was analysed according to the user 
instructions provided by the MAPI Research Trust. 
The resulting score for each domain was converted to a 
Q-score (range 0-100) by the use of a manual scoring 
table, as recommended by the MAPI Research Trust. 
The analyses were carried out using the Microsoft 
Excel/SPSS spreadsheet. We used descriptive statistic 
including mean and standard deviation and 
median/IQR for parametric and non parametric data, 
respectively. Univariate regression analysis was used 
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available for other intercurrent medical conditions. 
In additon, 9 women had accepted to participate but 
did not come to the appointment. In total, 38 women 
completed the questionnaire and were included in 
the analyses.

The mean age at the time of study was 64.95 (SD= 
5.04). The mean age at the time of surgery was 60.62 
(SD=5.79). The mean body mass index (BMI) was 
26.07 (SD=4.20). The mean time from breast cancer 
surgery to participation in the study was 56.66 
months (SD=26.84). The mean tumor diameter, 
evaluated by definitive histological examination, was 
11.32 mm (SD=5.15). The mean surgical pathology 
specimen weight was 103.87 gr (SD=69.46).

The scores for each BREASTQ-BCT Module 
domain are summarized in Table 1. The highest 
scoring domain were ‘satisfaction with members of 

to identify clinicopathological variables associated 
with "satisfaction with breast" domain score. 
Statistical significance was assumed to be p<0.05.

After testing for normality, Spearman’s rho 
correlation coefficients were calculated between 
‘Satisfaction with Breasts’ and all other domains. 
They were tested at a two-sided 5% significance 
level. The study was conducted after obtaining the 
approval of the Ethics Committee.

Results
There were 77 eligible women and they were 

contacted by phone. Overall, 15 women were not 
contactable because the phone number was not 
registered in the databases or because they did not 
answer the call. Also, 13 women were not interested 
in participating in the study and 2 women were not 

Table 1. Results of BREAST-Q BCT module
Question Number of participants who

 replied the question (n)
Median (IQR)Mean (95% CI)

Satisfaction  with  breasts
Effetcs  of  radiotherapy
Psychosocial  wellbeing
Sexual  wellbeing
Physical  wellbeing
Satisfaction  with  information
Information  about  IORT
Satisfaction  with  surgeon
Satisfaction  with  medical  team
Satisfaction  with  other  members  of  office  staff

38
38
38
23
38
36
35
38
38
38

61.7 (57.2-66.1)
86.3 (81.5-91.1)
79.6 (73.8-85.3)
63.3 (54.7-62.0)
58.3 (59-73.7)

66.3 (51.6 -68.4)
60 (51.6-68.4)

92.4 (88.4-96.4)
94 (89.8-96.4)

93.8 (88.4-99.1)

59 (51-69.5)
87 (78-100)
80 (64-100)
62 (48-76.5)
61 (53-66)
62 (58-80)
59 (55-73)

100 (86-100)
100 (100-100)
100 (100-100)

Table 2. Univariate linear regression analyses of 'satisfaction with breasts' from the BREAST-Q BCT module
Variable N p valueCoefficient (Standard Error)Constant (Standard Error)

Age,  years
Age  at  surgery,  years
BMI,  Kg/M2
Family  history  of  BC
Tumor  location  on  pre-op  imaging
Upper  Outer  Quadrant
Superior  Sagittal  plane
Upper  Inner  Quadrant
Lower  Outer  Quadrant
Inferior  Sagittal  Plane
Lower  Inner  Quadrant
Tumor  diameter  on  pre-op  imaging
Surgery
Axillary  surgery
Re-excision  of  margins
Patholog y  size,  mm
Weight  of  specimen, g
Histology
IDC
ILC
Other
Mixed
DCIS  component
Lymph-vascular  invasion
Adjuvant  CT
Time  from  surgery,  months
Post-operative  complications

72.4 (30.2)
62.9 (24.6)
43.0 (17.8)
60.45 (3.3)
63.0 (10.6)

57.7 (6.4)
62.2 (2.4)

61.0 (5.8)
53.0 (4.2)
55.0 (10.3)

66.1 (3.5)
63.1 (2.3)
62.2 (2.61)
64.2 (5.7)
61.2 (2.5)

38
38
38
38
39

39
39

39
39
39

39
39
38
39
39

- 0.16 (0.46)
- 0.02 (0.4)
0.72 (0.67)
3.2 (4.84)

- 0.9 (11.05)
6.33 (13.63)
- 0.17 (12.19)
- 5.5 (12.93)
- 13.5 (14.93)
- 2.0 (18.29)
0.37 (0.58)

- 14.22 (14.6)
- 3.72 (10.47)
0.07 (0.46)
0.08 (0.03)

6.14 (10.62)
/

7.86 (11.65)
27 (17.79)

- 7.31 (4.62)
- 22.06 (9.9)
- 1.8 (6.08)

- 0.04 (0.08)
3.82 (6.88)

0.725
0.960
0.288
0.513

0.935
0.645
0.989
0.673
0.373
0.914
0.523

0.337
0.724
0.751
0.029

0.567
/

0.504
0.138
0.123
0.032
0.769
0.630
0.582

BC: Breast  cancer,  IDC: Infiltranting  ductal  carcinoma, I LC: Infiltranting  lobular  carcinoma,  DCIS: Ductal  carcinoma  In Situ , CT:  chemotherapy.
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medical team’, ‘satisfaction with members of office 
staff’ and ‘satisfaction with breast surgeon’, all 
showing a median of 100 (IQR=100-100, 100-100 and 
100-86). The lowest scoring domain were ‘satisfaction 
with IORT information’ and ‘satisfaction with breasts’, 
both with a median score of 59 (IQR=55-73 and 51-
69.5). The median score for ‘Effects of radiotheraphy ‘ 
domain was  87 (IQT= 78-100).

In our study the weight of specimen and vascular 
invasion were risk factors for lower ‘satisfaction 
with breasts’ in univariate analysis (Table 2).

There was a statistically significant positive 
correlation between ‘satisfaction with Breasts’ and 
’psychological wellbeing’, ‘sexual wellbeing’, 
‘satisfaction with Information’, ‘satisfaction about 
IORT’ and ‘satisfaction with medical team’.  Only 
‘sexual wellbeing’ demonstrated a strong correlation. 
‘psychological wellbeing’ and ‘Satisfaction with 
information’ demonstrated a moderate correlation. 
Other domains demonstrated a weak correlation 
(Table 3).

Discussion
Breast conserving therapy is the most commonly 

performed treatment for early-stage breast cancer 
today. The long-term oncologic safety and efficacy of 
this approach have been well described. Measurement 
of Patient Related Outcome Measures (PROMs) is of 
vital importance in women undergoing breast surgery, 
and it is believed to be important for improving the 
process of care, focusing on the patient's perspective.

BREASTQ, a validated patient-reported outcome 
measure, has been used increasingly in aesthetic and 

21
recostructive surgery , and only recently has a breast 

17conserving surgery-specific module been available.
Therefore, only a few studies have addressed 

Patient Related Outcome Measures (PROMs) 
16, 22following BCT.

This was the first study to implement the use of 
BREASTQ-BCT Module for quality of life 
assessment in patients undergoing IORT. In our 
study ‘Satisfaction with Breasts’ showed one of the 
lowest scores,  which is lower than that reported in 
the literature (Table  4).

Table 3. Correlation between different domains of the BREAST-Q questionnaire
Domain 1 Domain 2 Statistical significance

(p value)
Correlation coefficient

Satisfaction  with  breasts Effects  of  radiotherapy
Psychosocial  wellbeing
Sexual  wellbeing
Physical  wellbeing
Satisfaction  with  information
Information  about  IORT
Satisfaction  with  surgeon
Satisfaction  with  medical  team
Satisfaction  with  other  members  of  office  staff

r = 0,20s

r = 0,54s

r = 0,73s

r = 0,11s

r = 0,58s

r = 0,36s

r = 0,21s

r = 0,32s

r = 0,14s

p = 0,22
p= 0,00
p= 0,05
p= 0,50
p= 0,00
p = 0,02
p= 0,19
p= 0,05
p= 0,38

Table 4. Comparison with data from the literature.
Our study
Mean (SD)

16O'Connell
Mean (SD)

22Vrouwe
Mean (SD)

24Lagendijk
Mean (SD)

25Rose
Median

23Dahlbäck
Median

Satisfaction  with  breasts
Psychosocial  wellbeing
Sexual  wellbeing
Physical  wellbeing

61.7 (±14.2)
79.6 (±18.3)
63.3 (±24.9)
58.3 (±11.6)

69 (±20)
78 (±22)
56 (±21)
76 (±18)

59.3 (±21.1)
73.5 (±21.2)
53.3 (±19.5)
74 (±19.1)

66
82
60
81

65.7 (±22.4)
70.1 (±21.4)
57.5 (±20.3)
71.2 (±18.9)

74
82
58
78

BREAST-Q usually is used in conjunction with 
the pre-operative baseline questionnaire.  Our study 
is retrospective, and without the pre-operative 
baseline questionnaire, changes in an individuals’ 
satisfaction and quality of life could not be identified. 
It is possible that a lower satisfaction score reflects a 
lower score already preoperatively. We must also 
note that several patients were operated on when 
there was not much attention paid on oncoplastic 
surgery, which may have impacted the results.

We saw low scores also in the field 'information 
about IORT'. The reason could be that, especially in 
the first years of experience, counseling with the 
radiotherapist was aimed more at evaluating the 
possible indication to intraoperative radiotherapy 

rather than informing the patient about the side 
effects of intraoperative radiotherapy.

In our study, the lowest response rate was obtained 
for ‘sexual wellbeing’. Only 60.5% (23/38) of 
participants completed that domain of questionnaire. 
This lack of response has also been reported in other 

16, 23
studies.  The low response rates may be due to 
feelings of unease, cultural taboo or perceived 
irrelevance of the domain.

The mean score of that domain, in our study, was 
63.3 (SD=24.9). ‘sexual wellbeing’ scores are also 
quite low in other studies (Table 4). Further research 
into the scores for this domain in women who are not 
undergoing breast surgery is required to determine 
whether these results simply reflect the sexual 
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wellbeing of women in the general population.
Numerous studies have attempted to identify 

variables that lead to a poor aesthetic outcome 
following breast conservation therapy. Variables such 
as age, race, body mass index, breast size, tumor 
location, tumor size, tumor palpability, resection 
volume, surgical technique, reexicision, scar 
visibility, delayed wound healing, seroma, hematoma, 
infection, axillary dissection, radiation technique and 
dose, chemotheraphy and hormone therapy have 
documented as predictors of aesthetic outcome 

16, 22
following breast conservation therapy.

In a recent study, which analyzed the initial 
experience of the BREASTQ-BCT Module in a 
group of 200 patients, the risk factors for low score at 
the univariate analysis were observed to be BMI at 
time of surgery, change in BMI since surgery, type of 
axillary surgery, nodal status, size of tumour on 
ultrasound (mm), weight of specimen (g) and 
delayed wound healing (> 30 days). BMI at the time 
of surgery, type of axillary surgery and delayed 
wound healing remained independent risk factors in 

16multivariate analysis.
We evaluated several clinicopathological chara-

cteristics; the only two that have been shown to be 
risk factors for lower ‘Satisfaction with breasts’ (p 
<0.05) in univariate analysis included weight of 
specimen and lymph-vascular invasion.

The significance of lymphovascular invasion 
may be justified because this item is more commonly 
found in larger tumours requiring wider excision. We 
observed that there was a weak positive correlation 
between tumor size and weight of specimen r= 0.34, 
p=0.06). However, our data did not show a 
correlation between tumor size and lymph-vascular 
invasion (r=0.02, p= 0.88).

There was a positive correlation between 
'Satisfaction with the breasts' and some domains of 
BREAST-Q. The strongest correlations was with 
"psychosocial wellbeing" and "sexual wellbeing", 
which supports the importance of improving the care 
process, focusing on the patient's perspective and 
quality of life. The absence of a correlation with 
'Effects of radiotherapy' in this IORT-group suggests 
the need to compare these results with a group 
undergoing external radiation therapy.

In conclusion, this is the first study to use the 
complete BREASTQ-BCT module in IORT setting. 
The domains of the questionnaire that obtained the 
lowest scores were ‘Satisfaction with IORT 
information’ and ‘Satisfaction with breasts’.

Weight of specimen and vascular invasion were 
risk factors for lower ‘satisfaction with breasts’ in 
univariate analysis. There was a moderate-strong 
correlation between 'satisfaction with the breasts' and 
‘psychosocial wellbeing’ and ‘sexual wellbeing’.

An important limitation of this study is the small 
sample size; however,  it may be interesting to 
continue with the collection of data and compare it 

with an ‘external radiotherapy’ group to evaluate 
whether intraoperative irradiation involves a different 
aesthetic outcome and above all if it has an impact on 
the quality of life. It would be interesting to perform 
this comparison through a prospective study, so that 
the preoperative BREASTQ-BCT Module can also be 
used to compare it with the postoperative one.
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Introduction
Cancer is the second leading cause of death after 

heart disease as it continues to threaten the lives of 
1, 2millions worldwide.  In males, the most leading 

cause of cancer death is lung cancer. However, in 
females, breast cancer is mostly the leading cause of 
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Background: Breast malignant growth is the most widely recognized disease 
in women in both highly and less developed nations where early detection is vital 
for life-saving and fast recovery. Recently, Photonic technologies has played a 
vital role in medical applications. Their satisfactory and viable implementation in 
therapy and diagnosis requires reliable information on the optical properties of 
human tissues. This study presents an outline of recent outcomes on the magnitude 
of breast tissue optical properties.

Methods: We established two different system setups utilizing hyperspectral 
(HS) camera and multiple excitation source lights with wavelength (380~1050 nm) 
for this investigation. The first setup (Transmission Mode) was applied for light 
transmission measurement of ex-vivo breast sample. Thereby, we made 
calculations of sample absorption. The second setup (Reflection Mode) was used 
for the measurement of breast sample light diffuse reflectance. The outcomes of 
both setups were used to select the optimum spectral image to differentiate between 
the normal and tumoral regions in the ex-vivo breast sample by exploring the optical 
properties spectroscopy in the Near and visible (NIR-VIS) spectrum. Finally, we 
applied the custom system on the case study technique for breast tumor detection.

Results: Experimental investigations results showed that due to the various 
excitation wavelength light source (380~1050 nm) generates variable depths of 
penetration depth in the ex-vivo breast sample. Consequently, experimental results 
of the diffuse reflectance (Ŗd) provide the optimum spectral image at 600 nm for 
the diagnostic applications. However, the statistical calculation of the normalized 
signal validated the outcome at wavelength 680 nm. Additionally, we noticed the 
optimum spectral image for therapy applications at 700 nm by measurement of 
breast tissue transmission (Ţ) and attenuation absorption (Ą) calculation. 
Moreover, the statistical calculation of the normalized signal validated the 
outcome at wavelength 760 nm.

Conclusions: The proposed novel approach successfully provided promising 
results of the investigated breast sample optical properties in both diagnostic and 
therapy applications to assist the pathologist and the surgeon. The trail outcomes of 
the investigated case study were impressive for selecting optimum wavelength for 
diagnostic and treatment (680, 760 nm), respectively.
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3mortality.  Breast cancer is the most widely 
recognized malignant disease in women in both 

3, 4highly and less developed nations.  More than 8% of 
women will endure this disease during their 

5lifetime.  Breast cancer is a malignant tumor that is 
established from cells in the breast some times with 

6
no symptoms in early stages.

Breast cancer rate increases with age from the 3rd 
7

to the 5th decade.  Of all breast malignant growth, 90 
to 95% cases are found through breast self-

8assessment.  As indicated by the World Health 
Organization (WHO) in 2018, it is evaluated that 
627,000 women died from breast malignant growth, 
which is roughly 15% of all malignant deaths among 

9women.
Numerous common imaging techniques can be 

utilized for breast malignant growth analysis such as 
10, 11 7, 12X-ray Mammograms,  Breast Ultrasound , and 

13, 14
Breast MRI.  However, it is strengthened by 
several components such as the Contrast to Noise 

15Ratio , spatial resolution, and Signal to Noise Ratio 
16

of each device.
The regular imaging technique for breast 

screening and examinations in various countries is  
17x-ray mammography.  However, its sensitivity is 

~74% and is reduced down to ~50% in dense breast, 
18

beside manipulating x-ray radiation dosages   while 
Breast MRI provides high sensitivity but its 
specificity is relatively poor. Additionally, it is 
characterized by being costly and long examination 

19, 20
time.

Currently, biopsy is the best technique for tumor 
identification, which incorporates the resection of 
tissue from the breast lesions which is then analyzed 

21by a pathologist.  However, it is expensive, tedious 
(staining, slicing, and microscopic examination) and 
requires exceptionally prepared specialists and 

22pathologists.
Whole tumor resection is challenging as a result 

of the absence of perfect intraoperative tumor margin 
23

imaging systems.  Thus, in up to 37% of female 
patients encountering breast conserving surgery 
procedure, the tumor exists in the resection margins 

24, 25
of the resected specimen.  This increases the risks 

26of tumor recurrence and long recovery endurance.  
Now, a pathologist, who examins the tissue under an 
advanced microscope, assesses the resection 
margins a few days after a surgery. In this manner, 
there are few prompt analysis can give direct 

27information to the specialist in real-time surgery.
Lately, numerous scientists have set up various 

methods for resection  margins evaluation during 
breast-conserving surgery (frozen section analysis, 
ultrasound, imprint  cytology, and sample 
radiography) to decrease the amount of tumor-

28-30
positive resection margins.  On the other hand, 
none of these techniques have been available and 
effective for clinical use. The “frozen setion 
analysis” could be done within ~30 mins, with a 

sensitivity and specificity of 83% and 95%, 
28

respectively.
The main drawbacks of the technique involves 

the necessity for a particular pathologist, risk of false 
negatives (FN), and the impracticability of  

29, 30examining the entire surface of resection margins  
In the imprint cytology technique diagnose could be 
established within ~15 mins, with a sensitivity and 
specificity of 72% and 97%, respectively. The 
information elucidation errors, sample surface 
irregularity, and dryness are the drawbacks of this 

28
technique.

Hyperspectral imaging (HSI) is also called 
imaging spectroscopy, which reveals the novelty that 
integrates typical imaging and spectroscopy 
modalities to secure both spatial and spectral data of 

31,  32
an item.  Imaging spectroscopy has been 
accessible as a far off detecting innovation since the 

3 3
1960s.  Several studies discussed the HSI 

34capabilities in distinguishing red meats quality , and 
its relevance in excellence and safety inspections of 

35
the grains and nuts.  Moreover, utilizing HSI in the 
near-infra red (NIR) wavelengths in agriculture and 

36
food crops has produced superior results.

Furthermore, for the medical applications 
exploiting HSI, subsequent studies revealed the 
eff iciency  of  HSI  in  non-invasive  t issue 

37examinations , in the tumor detection in ex-vivo 
38

samples of head and neck for human being tissues , 
the usage of HSI with non-contact endoscopic system 

39 40
to detect colorectal cancer , detection of skin cancer , 

27, 40
and breast tissue.

A study was conducted to highlight the unique 
properties of HSI in radiofrequency ablation 

41(RFA).  Aref et al. showed that HSI could be a 
powerful tool in distinguishing thermal ablation of 
10 samples of the ex-vivo bovine liver due to the 
variations of the optical properties, with the trials 

41
showing an ideal spectral image (720±18.92 nm).

Moreover, the HSI system was exploited to 
determine malignant growth in the ex-vivo breast 
samples. The outcomes of the segmented spectral 
regions (420~620 nm) were efficient to distinguish 
the cancerous region from the normal tissue with 
95%,and 96% sensitivity,  and specificity, 

42 
respectively. Additionally, the HSI system was 
exploited for breast cancer detection over broadband 
spectral range (400~1650 nm) with two different 
classifier algorithms providing high sensitivity and 

27specificity.
The breast tissue interacts with light according to 

its optical properties (type/size/density/color) to 
provide several mechanisms such as transmission, 

43, 44
absorption, and diffuse reflectance.  The main 
concern in this experiment was measuring the 
sample transmission to calculate the absorption to 
identify and characterize the breast samples 
regarding its spectral signature, as illustrated in 
Figure 1.
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Methods
The main protocol used in this study is as follows:
• Sample investigation and tissue characterization.
• HS image for the ex-vivo breast sample.
• Measuring sample transmission transmission.
• Calculation of the sample absorption from the 
measured transmission.
• Measuring for sample diffuse reflection.
• Selection of the optimum wavelength for therapy.
• Selection of the spectral image to differentiate 
between the tumor and normal regions in the 
diagnostic applications. (Table 1)

In the proposed approach, we established a 
system that could provide promising outcomes 
regarding breast sample optical properties in both 
diagnostic and therapy applications. After exploring 
breast tissue optical properties (Transmission, 
absorption, and diffuse reflection), we could select 
the optimum wavelength for breast tissue therapy 
and diagnostic applications to assist the pathologist 
during the tissue investigation and reduce the time of 
examination and the surgeon during the breast 
biopsy and mastectomy process. 

Figure 1. The light interaction (absorption / diffuse reflection / reflectance) of ex-vivo breast tissue sample highlighting 
the substitution of the breast tissue cells

Table 1. Patient’s charachterictics

Patient ID Age
(years)

aBreast structure  
bTumor size cGrade

1

2

3

4

5

6

7

8

9

10

52

49

55

44

46

50

53

56

58

60

Extremely dense
 

Scattered dense

Heterogeneously
dense

Mostly fatty

Scattered dense

Heterogeneously
dense

Heterogeneously 
dense

Heterogeneously 
dense

Heterogeneously 
dense

Extremely 
dense

Stage 1 (<2cm)

Stage 2 (<4cm)

Stage 2 (<4cm)

Stage 2 (<4cm)

Stage 3 (>4cm but 
confined to the breast)

Stage 3 (>4cm  
but confined to the breast)

Stage 1 (<2cm)

Stage 3 (>4cm 
 but confined to the breast)

Stage 2 (<4cm)

Stage 2 (<4cm)

Grade I

Grade I

Grade II

Grade II

Grade I

Grade II

Grade I

Grade II

Grade II

Grade I

a Breast Structure Type: Mostly fatty; Scattered density; Heterogeneously density; Extreme density
b Tumor Stage: Stage 1 – A breast tumor is smaller than 2 centimeters in diameter and the cancer has not spread 
beyond the breast; Stage 2 – A breast tumor measures 2 to 4 centimeters in diameter or cancerous cells have spread to the lymph 
nodes in the underarm area; Stage 3 – More widespread cancer is found; however, it is confined to the breast, surrounding tissues.
c Tumor Grade: Grade I - Well differentiated; Grade II - Moderately differentiated
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The main framework of the proposed system is 
subdivided into two individual setups utilizing 
hyperspectral HS camera. Both setups exploited 
polychromatic source light with wavelength 
(380~1050 nm). The first setup (Transmission 
Mode) was applied for light transmission 
measurement of the ex-vivo breast sample. 
Thereby, calculations of sample absorption, as 
displayed in Figure 2-a. Second setup (Reflection 

Mode) were exploited for the measurement of 
breast sample light diffuse reflectance, as 
illustrated in figure 2-b.
The results for the two setups were used to 
determine the opt imum wavelength to 
differentiate between the normal and tumor 
regions in the ex-vivo breast samples using the 
optical properties spectroscopy in the Near and 
visible (NIR-VIS) spectrum. 

Figure 2. (a) System setup#1 (Transmission Mode - Ţ) Measuring the optical properties (Transmission and absorption) 
of the ex-vivo breast sample,(1) The HS camera used (Surface Optics,SOC710, USA) , (2) Polychromatic source light 

(Derungs, 150 W, 400~1000 nm,Germany), (3) The investigated ex-vivo breast sample , (4) Computer and image 
processing software (b) system setup#2 (Reflection Mode - Ŗd) Measuring the optical properties (Diffuse Reflection) 

of the ex-vivo Breast Sample, (c) Acquired RGB images for some of the ex-vivo breast samples in the experiments 

Pathology examination and sample slicing for 
malignancy
Before the experimental investigation, the 

procedure validation was achieved from Ain Shams 
University - Ethics Committee. Overall, 10 patients 
who with breast cancer who had been underwent 
mastectomy were selected. Subsequently, after 

careful examination and evaluation, the breast tumor 
samples were selected from arbitrary patients.

The investigated ex-vivo breast samples were 
crudely cut into slices with approximate sizes (2.5×3 
cm), sample thickness 4~6 mm, then transported in 
icebox full of deionized saline. The samples were 
approximately (2.5×3 cm) slices at lab temperature 

Hyperspectral imaging system in BC
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23°C~ 24°C, and the temperature of the sample 
investigated was 25~28 °C. The samples were 
persevered before and after the trails at ~69 °C, as 
displayed in Figure 2-c.

The main theory and system equations
The main block diagram of the two system setups 

to measure the optical properties of the investigated 
breast samples is presented below. Transmission, 
absorption, and diffuse reflection were measured and  
then the custom algorithm was applied to increase 
the image contrast and delineate the tumor region of 
the samples, as depicted in Figure 4.

Light propagation in tissue is modeled based on 
45, 46

transport theory  which relies on the superposition 
of energy flux so that the wave properties of light 
(e.g. polarization, interference, etc.) are not 
considered. The radiant power of the light 
transferred in the surface is clarified in equation (1):

R=∫Ƒ.ռ   (1)

Where, (Ƒ) is the flux vector, (R) is the radiant 
power transferred through a surface with the area (A).

Describing the propagation of light in turbid 
media, it is essential to explain some of the important 
optical parameters used in modeling light propagation 
in turbid media. Therefore, the propagation of 
photons, the radiance, fluence rate, and flux were 

47considered.
The photon distribution function Ɲ (ŗˎŝ) is 

described as the number of photons per unit volume 
traveling in the route of a unit vectorŝ , in an element 

of solid angle including ŝ, at a given point ŗ divided 
by this element. The power of the photons (Ƥ) that 
propagate via the minute area dĄ in the minute solid 
angle dω in the direction of ŝ, with energy հν and 
velocity ç  is demonstrated in equation (2):t

dƤ(ŗˎŝ )[W]=Ɲ(ŗˎŝ )  dĄ dᴡ ç  հν     (2)t

Where (ç )is the velocity of light in tissue and t

(dĄ) is perpendicular to ((ŝ)) .
Medical applications often involve the interaction 

of light with the tissue. The amount of light could be 
expressed as the irradiance E0, which is realized as 
the radiant energy flux incident on an element of the 
surface, divided by the area of the surface. Apart from 
that incident, light is reflected and  tissue entrance is 
attenuated by scattering and absorption according to 
Beer's law, as highlighted in equation (3).

(-(μa-μs)ɖ)ⱷ(ɖ)=Έ   (1-Ʀ) (e )          (3)0

where ⱷ(ɖ) is the fluence rate for the un-scattered 
beam at position ɖ, Έ  is the irradiance, and Ʀ is the 0

Fresnel surface reflection.
                             

                                    (4)

tWhere (μ ) is the total attenuation coefficient and 
(σ) is the penetration depth.

The interface of the light beam with the biological 
tissues is assessed in terms of transmission 
measurement (Ţ), diffuse reflection (Ŗd), and 

47calculated attenuation absorption (Ą) , according to 
the following equations:

Figure 3. The image processing protocol for the two setups for ex-vivo breast tissue sample optical properties
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                                         (5)

                                         (6)

Where      and       are the light intensities measured by 
diffuse reflectance/transmittance with the breast 
sample and the standard reflecting optical white plate, 
respectively. The       exemplifies the background light 
intensity distinguished by reflectance/transmittance 
without a sample on the reflecting plate.

Spectral planning and Procurement
To capture the necessary HSI data, we used HS 

camera (Surface Optics, SOC710, USA) with 
spectral resolution 3.1 nm equivalent to 600 × 502 
pixels for the spectral group (HS Cube captured in 
3.65 sec). The HSI was comprised of overall 128 
spectral groups in range 379~1050 nm, incorporated 
with a lens with range (400~1000 nm). The camera 
was used with a lens (Schneider,400~1000 nm, 
Germany). The light assembly for the HS image scan 
was used with polychromatic source light (150 W, 
400~1000 nm).

Several scanned images for investigating the 
sample were acquired, and then statistical analysis 

was done for the spectral signature to select the ideal 
spectral image, followed by the custom algorithm.

A basic advancement in HSI imaging, before 
image procurement, is a level field correction for 
data standardization. A white equalization and dim 
current measurements were utilized to gain relative 

48
reflectance from the sample.  The dark cube was 
captured by closing the HS camera lens with its cap 
to avoid any light getting into the sensor. Information 
from a dark image and white balance estimations 
were utilized to correct the deliberate material 
image. The fundamental reason for this amendment 
was to wipe out artifacts and noise impacts on the 
sample tissue, as clarified in equation (7):

                                                      (7) 

Where RF(ϑ)is  the relative reflectance of the 
object image, Im(ϑ) is the captured image, Id(ϑ) is the 
dark acquired image with the lens shut with the cap, 
and Iw(ϑ) is the acquired image of the whiteboard.

We applied normalization on the captured image 
to remove the unwanted spectral impact from the 
polychromatic light. The original captured images 
vary depending on the light, the irregular shape of the 
sample, and temperature variations, so spectral 
images ought to be normalized including pixel 
normalization, as demonstrated in equation (8).

                                          
                                             (8

                                                     (10)

Where the Area of Histogram is (  ), the class 
width is (       ), and the frequency density is (     ). 

Results
In this section, we illustrate the fundamental 

investigation outcomes. The primary objective of 
these examinations is to highlight the system 
capability to discriminate between the normal and 
malignant tumor regions of the investigated ex-vivo 
breast samples utilizing the biological tissues optical 
properties.

We established two different system setups utilizing 
hyperspectral (HS) camera and various excitation 
source light with wavelength (380~1050 nm) for this 
investigation. The first setup involved light 
transmission (Ţ) measurement of ex-vivo breast sample 
to provide the necessary data for breast tumor therapy. 
The second setup involved the measurement of breast 
sample light diffuse reflectance (Ŗ ), which provided d

the crucial information for breast tumor detection.
The outcomes of the two setups were used to 

select the optimum wavelength which could 
differentiate between the normal and cancer specific 
regions in the investigated breast sample by 
exploring the optical properties spectroscopy in the 

Although, normalization alters an m-dimensional 
grayscale previous image

I :{A}  with intensity assessments in the previous

range minimum (min ) to maximum (max ) previous previous

into a new image 
I :{A} with intensity values in the range new

minimum (min ) to maximum (max ).new new

Next, applying the moving average filter, the 
arithmetic means filter at kernel value 10 for noise 

49reduction and image enhancement, we have:

                                                                                                                               (9)

Where ‘S’ is the noisy image, f(X×Y) is the 
restored image, and “ ŕ ” and “ c “ for the row and 
column coordinates respectively, within a window 
‘W’ of size ‘       ’ where the process takes place.

A histogram is comparable in appearance to a bar 
graph and it is a graphical display of information that 
arranges a lot of information to visualize/count the 
quantity of events of information (frequency) over 
units of discrete intervals, named buckets or bins. 
Basically, the equation for histogram circumvents 
the territory of the bars and it is assessed using the 
summation of the result of the class interval's width 
and comparing frequency thickness of each class, as 
explained in equation (10):
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Near and visible (NIR-VIS) spectrum.
The raw data displayed in figure 4-a, b, and c show 

the typical spectral values over the selected taken 
points on the malignant and normal regions. However, 
the raw data was normalized to neglect the variation of 
the intensity and focusing on the spectral change to 
display the spectroscopic point measurements, as 

demonstrated in figure 4-c, d, and e.
Regarding the first setup (Transmission Mode) 

for light transmission (Ţ) measurement of ex-vivo 
breast sample, we acquired 7-spectral images 
(400~1000 nm) with resolution 100 nm regarding the 
128-frames to reduce the time consumption of image 
processing, as displayed in figure 5.

Figure  4. (a) The Diffuse reflectance (Ŗ) measurements of both the normal (black line) and cancer (red line) ex-vivo 
breast sample over the whole spectrum range; (b) The Transmission (Ţ) measurements of both the normal (black line) and 
cancer (red line) ex-vivo breast samples over the whole spectrum range, (c) The Absorption (Ã) Calculations of both the 

normal (black line) and cancer (red line) ex-vivo breast samples over the whole spectrum range, (d) The Diffuse reflectance 
(Ŗ) measurements after applying normalization to the raw data to neglect the intensity effect and focus on the wavelength 

differentiation; (e) The Transmission (Ţ) measurements after applying normalization to the raw data to neglect the intensity 
effect and focus on the wavelength differentiation; (f) The Absorption (Ã) Calculations after applying normalization to the 

raw data to neglect the intensity effect and focus on the wavelength differentiation.

Figure  5. The Multiple Excitation Wavelength Light Source (380~1050 nm) generates Variable Transmitted Light through the 
ex-vivo Breast Sample,(a) Breast Sample at 400 nm,(b) Breast Sample at 500 nm,(c) Breast Sample at 600 nm, (d) Breast Sample 
at 700 nm, (e)  Breast Sample at 800 nm, (f) Breast Sample at 900, (g) Breast Sample at 1000 nm, (h) Conceded Image for the 7 

wavelengths,(i) Conceded Image for the Image enhancement applying normalization and moving average filter (K=10) at scanned 
spectral images from (400 nm) to (1000 nm) with resolution 100 nm.
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The Conceded Image of the scanned spectral 
images (400~1000 nm) with resolution 100 nm were 
used af ter  applying image enhancement , 
normalization and moving average filter (K=10) to 
differentiate between the malignant and normal 
tissue at variable Transmitted (Ţ) Light through the 
ex-vivo Breast Sample as compared with the data 
from figure 45-b and figure 4-e as the spectral 
signature guidance to select the distinct spectral 
image, as presented in figure 6-a.

The Conceded Image of the attenuation 
absorption (Ą) to the spectral images (400~1000 nm) 
with resolution 100 nm was used after applying 
image enhancement, normalization, and moving 
average filter (K=10) to differentiate between the 
malignant and normal of ex-vivo Breast Sample as 
compared with the data from figure 4-c and figure 4-f 
as the spectral signature guidance to select the 
distinct spectral image, as exhibited in figure  6-b.

The second setup (Reflection Mode) was used for 
the measurement of breast sample light diffuse 
reflectance (Ŗd), as illustrated previously in figure 2-
b. The experiment spectral signature demonstrated 
that the lowest measured diffuse reflection (Ŗd) at 
wavelength 400 nm and the highest at wavelength 
560 nm could highly discriminate between the 
normal tissue and the malignant region, as can be 
seen in figure 7. 

The Conceded Image of the sample light diffuse 
reflectance (Ŗd) at spectral images (400~1000 nm) 
with resolution 100 nm was used after applying 
image enhancement, normalization, and moving 
average filter (K=10) to remove the background 
noise to differentiate between the malignant and 
normal of ex-vivo Breast Sample as compared with 
the spectral signature in figure 4-a and figure  4-d, as 
displayed in figure  8.

Figure 6.  (a) The Conceded Image after Image enhancement for Variable Transmitted Light through the ex-vivo 
Breast Sample applying normalization and moving average filter (K=10) at scanned spectral images from (400 nm) 

to (1000 nm) with resolution 100 nm to differentiate between the malignant and normal tissue; 
(b) The Calculated Absorption Coefficient (Ą) from Variable Transmitted Light through the ex-vivo Breast Tissue

 under investigation at scanned spectral images from (400 nm) to (1000 nm) with resolution 100 nm to differentiate
 between the malignant and normal
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Figure  7. The measured diffuse reflectance (Ŗd) of the breast sample, (a) Breast Sample at 400 nm,(b) Breast Sample at 
500 nm,(c) Breast Sample at 600 nm, (d) Breast Sample at 700 nm, (e)  Breast Sample at 800 nm, (f) Breast Sample at 900, 

(g) Breast Sample at 1000 nm, (h) Conceded Image for the 7 spectral images,(i) Conceded Image after the Image 
Enhancement applying normalization and moving average filter (K=10) at scanned spectral images from (400 nm) to

 (1000 nm) with resolution 100 nm.

Figure  8. Conceded Image for the measured diffuse reflectance of the breast sample after Image Enhancement applying 
normalization and moving average filter (K=10) at scanned spectral images from 

(400 nm) to (1000 nm) with resolution 100 nm.

From figure 7 and 8, we could select the optimum 
spectral image by measured light diffuse reflectance 
(Ŗd), which had enough contrast to discriminate 
between the normal tissue and the malignant region 
which was at wavelength 600 nm. However, the 
results from the spectral signature in figure 4-a and 

figure 4-d at wavelength 560 nm validated the 
outcome.

The HS image at wavelength (400 nm) 
represented the DC image which could not 
discriminate between the normal and the tumor 
regions, as shown in figure 9-a. The ideal HS image 
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was at wavelength (600 nm) applied for ideal 
distinction between the normal and the tumor 
regions, as verified and calculated previously and 
displayed in figure 9-b. The subtracted image at 
figure 9-c is considered to be the ideal information for 
the specialized which could be used to identify the 
normal region (highly illuminated in the left) and the 
tumor regions (the more darker regions).

Finally, figure 9-d illustrates the contour mapping 
of the variable regions of the malignant breast which 
could be delineated according to the variable 
threshold value.

Discussion
Cancer is the second leading cause of death after 

heart disease as it continues to threaten the lives of 
1, 2millions worldwide.  Breast malignant growth is 

one of the most broadly perceived dangerous tumors 
in the world and the primary source of death among 

3women.  There is an expanding interest in improving 
breast cancer identification techniques using clinical 
imaging instruments because effective treatment of 
breast cancer relies upon its correct and early 

24
diagnosis.  Fundamentally, we can recognize early 

50tumors before the tumor metastasizes.
We investigated the optical properties of the breast 

tissue utilizing the capability of the hyperspectral 
camera in the (NIR-VIS) spectrum. A set of spectrum 
images among (400~1000 nm) from recently excised 
breast tissues were investigated using two 

approaches: (1) (Transmission Mode) was applied for 
light transmission (Ţ) measurement and (2) 
(Reflection Mode) used for measurement of breast 
sample light diffuse reflectance (Ŗd). The outcomes 
of both methods were used to select the optimum 
wavelength to differentiate between the normal and 
tumor regions in the ex-vivo breast sample by 
exploring the optical properties spectroscopy in the 
(NIR-VIS) spectrum, as demonstrated in figure 4.

The raw data displayed in the graph of figure 4-a,b, 
and c showed the typical spectral values over the 
selected taken points on the malignant and normal 
regions. However, the raw data was normalized to 
neglect the variation of the intensity and focusing on 
the spectral change to display the spectroscopic point 
measurements, as demonstrated in figure 4-c, d, and e 

Figure 5 shows the first setup (Transmission Mode) 
for light transmission (Ţ) measurement of ex-vivo 
breast sample. We acquired 7-spectral images 
(400~1000 nm) with resolution 100 nm regarding the 
128-frames to reduce the time of image processing. We 
noticed that the optimum spectral image was highly 
contrasted at wavelength 700 nm for light transmission 
(Ţ) measurement and verified in the attenuation 
absorption (Ą) as shown in figure 6-b. However, the 
results of the statistical analysis regarding the raw data 
signal in figure 4- c indicate the optimum wavelength 
at 600 nm, although the normalized data from Figure  
4-f was more clearly identified in wavelength 760 nm, 
as illustrated in table 2. 

Figure 9. The ex-vivo breast Investigated Sample, (a) The HS Image of the breast sample at 400 nm , (b) The HS Image of the 
breast sample at 600 nm, (c) The subtracted Image between the (400 nm and 600 nm) to remove the DC background noise, 

(d) The Contour Mapping of the variable threshold regions of the tumors in the breast sample.
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Figure 7 and Figure 8 displaying the acquired 
images regarding the second setup (Reflection 
Mode) to measure the Diffuse reflectance (Ŗd) 
measurements which emphasize the differentiation 
between the normal tissue and cancer region at 
wavelength 600 nm. Additionally, the statistical 
analysis of the raw data from figure 4-a show high 
contrast  at  wavelength 560 nm and after 
normalization it was more identified at 680 nm, as 
can be seen in table 3.

After selecting the optimum wavelength to 
differentiate between the normal and malignant 
tissue of the breast samples in the diagnostic 
applications by measuring the light diffuse reflection 
(Ŗd) at wavelength 600 nm, we removed the ground 
noise by spectral subtraction of spectral image at 400 
nm to increase the contrast image, as shown in figure 
9-c. Finally, figure 9-d illustrates the contour 
mapping of the variable regions of the breast 
malignant which could be used to delineate the 
cancerous regions in with variable threshold.

In conclusion, the results of this prospective 
approach revealed the HSI capability to be a feasible 
method to differentiate between the normal tissue 
and breast tumor, by providing vital information on 
the measurements of breast tissue optical properties 
in both the diagnostic and therapy applications. The 
experimental results by measurement of the diffuse 
reflectance (Ŗd) showed the optimum spectral image 
at 600 nm for the diagnostic applications. However, 
the statistical calculation of the normalized signal 
validated the outcome at wavelength 680 nm. 
Additionally, the optimum spectral image was 
obtained at 700 nm for the therapy applications by 
the measurement of breast tissue transmission (Ţ) 
and absorption (Ą) calculation. Moreover, the 
statistical calculation of the normalized signal 
validated the outcome at wavelength 760 nm. In 
future work, we will update the system hardware 
such as the HS camera and increase the source light 
wavelength range. Additionally, we will use a Q-

switched pulsed laser at a custom optical system (760 
nm) for breast tumor ablation without normal tissue 
damage.

Conflicts of interest
The authors declare no conflict or competing 

interests.

Ethics approval
All experimental and investigation trails were 

approved and validated by “Ain Shams University” 
Medical College  Ethics Committee.

References
1.   Murphy SL, Xu J, Kochanek KD. National vital 

statistics reports. National vital statistics reports. 
2013;61(4).

2.   Heron MP. Statistics, National Vital Statistics 
Reports Deaths: leading causes for 2017. 2019.

3.   Bray F, Ferlay J, Soerjomataram I, Siegel RL, 
Torre LA, et al. Global cancer statistics 2018: 
GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 
countries. CA Cancer J Clin. 2018;68(6):394-424.

4.   DeSantis CE, Miller KD, Dale W, Mohile SG, 
Cohen HJ, et al. Cancer statistics for adults aged 
85 years and older, 2019. CA Cancer J Clin. 
2019;69(6):452-67.

5.   Cheng H-D, Shan J, Ju W, Guo Y, Zhang L. 
Automated breast cancer detection and 
classification using ultrasound images: A survey. 
Pattern recognition. 2010;43(1):299-317.

6.   Saravanan D, Joseph D, Vaithyasubramanian S. 
Effective Utilization of Image Information 
Using Data Mining Technique.  Recent Trends 
and Advances in Artificial Intelligence and 
Internet of Things: Springer; 2020. p. 207-15.

7.   Brem RF, Lenihan MJ, Lieberman J, Torrente J. 
Screening breast ultrasound: past, present, and 
future. American Journal of Roentgenology. 
2015;204(2):234-40.

Table 2. The Measurement of Breast tissue transmission (Ţ) to highlight the highest contrast between the 
normal and cancer regions over the spectrum range.

Table 3. The measured diffuse reflectance (Ŗd) of the ex-vivo breast sample of the breast tissue to highlight the 
highest contrast between the normal and cancer tissue at the various spectrum range

400
9.3
8.0
0.95
4.495

400
40.2
23.3
11.95

0

440
12.6
8.4
2.98
12.73

440
174.2
80.1
66.50
4.243

480
25.0
9.4

11.04
22.63

480
695.3
270.8
300.13
12.02

520
51.6
10.5
29.03
3.54

520
1777.9
466.9
927.03
19.09

560
82.6
12.2
49.78
2.83

560
2334.9
607.2

1221.63
25.46

600
89.6
12.6
54.42
3.54

600
2420.5
727.1

1197.36
2.12

640
83.5
12.3
50.31
0.71

640
1933.9
745.8
840.08
37.48

680
66.7
12.5
38.35
42.43

680
1236.6
711.9

370.95
79.903

720
59.0
12.0
33.23
42.43

720
783.6
372.5
290.70
30.406

760
49.9
11.8

26.97
69.31

760
729.8
499.8
162.63
65.56

800
36.4
11.0

17.96
55.15

800
570.4
383.2
132.34
26.16

840
28.0
10.1
12.67
41.01

840
241.0
175.1
46.63
22.63

880
26.6
9.6

12.05
25.46

880
311.6
221.6
63.67
28.99

920
18.7
8.9
6.95
18.38

920
144.3
100.2
31.18
28.99

Wavelength (nm)
Breast tissue transmission (Ţ)
Cancer tissue transmission (Ţ)
Standard Deviation (Şd)
(Şd) after Normalization 

Wavelength (nm)
Breast tissue reflection (Ŗd)
Cancer tissue reflection (Ŗd)
Standard Deviation (Şd)
(Şd) after Normalization

199Aref, et al. Arch Breast Cancer 2020; Vol. 7, No. 4: 189-201

Hyperspectral imaging system in BC



8.   Team TACSmaec. Breast Cancer Early Detection 
and Diagnosis 2019 [Available from: https:// 
www.cancer.org /cancer /breas t -cancer /  
screening- tests-and-early-detection/american-
cancer-society-recommendations-for-the-early-
detection-of-breast-cancer.html.

9.   International Agency for Research on Cancer 
(IARC). Latest global cancer data: Cancer burden 
rises to 18.1 million new cases and 9.6 million 
cancer deaths in 2018. [Available from: 
www.who.int › cancer › PRGlobocanFinal.pdf.

10.  Boyd NF, Martin LJ, Yaffe MJ, Minkin S. 
Mammographic density and breast cancer risk: 
current understanding and future prospects. 
Breast Cancer Res. 2011;13(6):223.

11.  Gøtzsche PC, Jørgensen KJ. Screening for breast 
cancer with mammography. Cochrane database 
of systematic reviews. 2013(6).

12.  Kelly KM, Dean J, Comulada WS, Lee S-J. 
Breast cancer detection using automated whole 
breast ultrasound and mammography in 
radiographically dense breasts. European 
radiology. 2010;20(3):734-42.

13. Hambly NM, Liberman L, Dershaw DD, Brennan 
S, Morris EA. Background parenchymal 
enhancement on baseline screening breast MRI: 
impact on biopsy rate and short-interval follow-
up. AJR Am J Roentgenol. 2011;196(1):218-24.

14.  Brennan S, Liberman L, Dershaw DD, Morris E. 
Breast MRI screening of women with a personal 
history of breast cancer. AJR Am J Roentgenol. 
2010;195(2):510-6.

15.  Mehnati P, Tirtash MJ. Comparative Efficacy of 
Four Imaging Instruments for Breast Cancer 
Screen ing .  As ian  Pac  J  Cancer  Prev. 
2015;16(15):6177-86.

16.  Gutierrez RM, Cerquera E, Mañana G. MPGD 
for breast cancer prevention: a high resolution 
and low dose radiation medical imaging. Journal 
of Instrumentation. 2012;7(07):C07007.

17.  Grosenick D, Rinneberg H, Cubeddu R, Taroni P. 
Review of  optical  breast  imaging and 
spectroscopy. J Biomed Opt. 2016;21(9):091311.

18.  Pisano ED, Gatsonis C, Hendrick E, Yaffe M, 
Baum JK, et al. Diagnostic performance of 
digital versus film mammography for breast-
cancer screening. N Engl J Med. 2005;353(17): 
1773-83.

19.  Hylton N. Magnetic resonance imaging of the 
breast: opportunities to improve breast cancer 
management. J Clin Oncol. 2005;23(8):1678-84.

20.  Lord S, Lei W, Craft P, Cawson J, Morris I, et al. 
A systematic review of the effectiveness of 
magnetic resonance imaging (MRI) as an 
addition to mammography and ultrasound in 
screening young women at high risk of breast 
cancer. European journal of cancer. 2007;43(13): 
1905-17.

21.  Your Guide to the Breast Cancer Pathology 

Report  2014 [Available  from:  ht tps: / / 
www.breastcancer.org/cms_files/47/Breastcance
rorg_Pathology_Report_Guide_2014.pdf.

22. Sahu A. Hyperspectral Imaging to Discern 
Malignant and Benign Canine Mammary 
Tumors: Temple University; 2012.

23. Ouyang Y, Tsui P-H, Wu S, Wu W, Zhou Z. 
Classification of Benign and Malignant Breast 
Tumors Using H-Scan Ultrasound Imaging. 
Diagnostics. 2019;9(4):182.

24. Alrahbi S, Chan PM, Ho BC, Seah MD, Chen JJ, 
e t  a l .  Extent  of  margin  involvement , 
lymphovascular invasion, and extensive 
intraductal component predict for residual 
disease after wide local excision for breast cancer. 
Clinical Breast Cancer. 2015;15(3):219-26.

25.  Merrill AL, Coopey SB, Tang R, McEvoy MP, 
Specht MC, et al. Implications of New 
Lumpectomy Margin Guidelines for Breast-
Conserving Surgery: Changes in Reexcision 
Rates and Predicted Rates of Residual Tumor. 
Ann Surg Oncol. 2016;23(3):729-34.

26.  Vos EL, Jager A, Verhoef C, Voogd AC, Koppert 
LB. Overall survival in patients with a re-
excision following breast conserving surgery 
compared to those without in a large population-
based cohort. European journal of cancer. 
2015;51(3):282-91.

27.  Kho E, Dashtbozorg B, De Boer LL, Van de 
Vijver KK, Sterenborg HJ, et al. Broadband 
hyperspectral imaging for breast tumor detection 
using spectral  and spatial  information. 
Biomedical optics express. 2019;10(9):4496-515.

28.  Esbona K, Li Z, Wilke LG. Intraoperative 
imprint cytology and frozen section pathology 
for margin assessment in breast conservation 
surgery: a systematic review. Annals of surgical 
oncology. 2012;19(10):3236-45.

29.  Keating JJ, Fisher C, Batiste R, Singhal S. 
Advances in intraoperative margin assessment 
for breast cancer. Current Surgery Reports. 
2016;4(4):15.

30. St John ER, Al-Khudairi R, Ashrafian H, 
Athanasiou T, Takats Z, et al. Diagnostic 
Accuracy of Intraoperative Techniques for 
Margin Assessment in Breast Cancer Surgery: A 
Meta-analysis. Ann Surg. 2017;265(2):300-10.

31.  Adão T, Hruška J, Pádua L, Bessa J, Peres E, et 
al. Hyperspectral imaging: A review on UAV-
based sensors, data processing and applications 
for agriculture and forestry. Remote Sensing. 
2017;9(11):1110.

32.  Bioucas-Dias JM, Plaza A, Camps-Valls G, 
Scheunders P, Nasrabadi N, et al. Hyperspectral 
remote sensing data analysis and future 
challenges. IEEE Geoscience and remote 
sensing magazine. 2013;1(2):6-36.

33 . Robles -Kel ly  A,  Huynh  CP.  Imaging 
spectroscopy for scene analysis: Springer Science 

Hyperspectral imaging system in BC

200 Aref, et al. Arch Breast Cancer 2020; Vol. 7, No. 4: 189-201



& Business Media; 2012.
34.  Xiong Z, Sun D-W, Zeng X-A, Xie A. Recent 

developments of hyperspectral imaging systems 
and their applications in detecting quality 
attributes of red meats: A review. Journal of food 
engineering. 2014;132:1-13.

35. Moghaddam TM, Razavi SM, Taghizadeh M. 
Applications of hyperspectral imaging in grains and 
nuts quality and safety assessment: a review. 
Journal of Food Measurement and Characterization.  
2013;7(3):129-40.

36. Dale LM, Thewis A, Boudry C, Rotar I, Dardenne 
P, et al. Hyperspectral imaging applications in 
agriculture and agro-food product quality and 
safety control: A review. Applied Spectroscopy 
Reviews. 2013;48(2):142-59.

37. Denstedt M, Bjorgan A, Milanič M, Randeberg LL. 
Wavelet based feature extraction and visualization 
in hyperspectral tissue characterization. 
Biomedical optics express. 2014;5(12): 4260-80.

38. Lu G, Little JV, Wang X, Zhang H, Patel MR, et al. 
Detection of head and neck cancer in surgical 
specimens using quantitative hyperspectral 
imaging. Clinical Cancer Research. 2017;23(18): 
5426-36.

39. Han Z, Zhang A, Wang X, Sun Z, Wang MD, et al. 
In vivo use of hyperspectral imaging to develop a 
noncontact endoscopic diagnosis support system 
for malignant colorectal tumors. Journal of 
biomedical optics. 2016;21(1):016001.

40. Neittaanmäki‐Perttu N, Grönroos M, Tani T, 
Pölönen I, Ranki A, et al. Detecting field 
cancerization using a hyperspectral imaging 
system. Lasers in surgery and medicine. 
2013;45(7):410-7.

41. Aref MH, Aboughaleb IH, El-Sharkawy YH. 
Tissue characterization utilizing hyperspectral 
imaging for liver thermal ablation. Photodiagnosis 
and Photodynamic Therapy. 2020;31:101899.

42. Aboughaleb IH, Aref MH, El-Sharkawy YH. 
Hyperspectral imaging for diagnosis and detection 
of ex-vivo breast cancer. Photodiagnosis and 
Photodynamic Therapy. 2020;31:101922.

43. Tuchin V. Tissue optics and photonics: Light-
tissue interaction II. Journal of Biomedical 
Photonics and Engineering. 2016;2(3):030201.

44. Tuchin VV. Tissue optics and photonics: biological 
tissue structures. Journal of Biomedical Photonics 
& Engineering. 2015;1(1).

45. DiPerna RJ, Lions P-L. Ordinary differential 
equations, transport theory and Sobolev spaces. 
Inventiones mathematicae. 1989;98(3):511-47.

46.Rinzema K,  Murrer  L,  Star  W. Direct 
experimental verification of light transport theory 
in an optical phantom. JOSA A. 1998;15(8): 
2078-88.

47. Yavari N. Optical spectroscopy for tissue 
diagnostics and treatment control. 2006.

48. Md Noor SS, Ren J, Marshall S, Michael K. 

Hyperspectral image enhancement and mixture 
deep-learning classification of corneal 
epithelium injuries. Sensors. 2017;17(11):2644.

49. Kumar V, Gupta P. Importance of statistical 
measures in digital  image processing. 
International Journal of Emerging Technology 
and Advanced Engineering. 2012;2(8):56-62.

50. Saika K, Sobue T. Cancer statistics in the world. 
Gan to kagaku ryoho Cancer & chemotherapy. 
2013;40(13):2475-80.

201Aref, et al. Arch Breast Cancer 2020; Vol. 7, No. 4: 189-201

Hyperspectral imaging system in BC



202

1-3documented in the literature,  and less than one-
third of these cases are located in the nipple papillary 
region. Most patients with primary leiomyosarcoma 
of the breast are female, although at least four cases 

4
in males have been reported.  The disease usually 
appears in postmenopausal women aged 50–80 

5
years; in rare cases, it appears in young girls.  Most 
primary breast sarcomas expand rapidly, with 
advancing borders that confer a well-circumscribed 
gross appearance, with or without histological 
invasion. This appearance differs from that of most 
invasive breast carcinomas, which typically exhibit 
stellate or ill-defined borders macroscopically and 

6widely infiltrative borders at the microscopic level.  
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Background: Breast leiomyosarcoma is a rare subtype of breast sarcoma, 
constituting 5–10% of the cases. Less than one-third of reported cases are located 
in the nipple papillary region, making it an extraordinarily rare malignancy, 
responsible for less than 0.1% of all malignant breast tumors. As no radiological 
criteria allow definitive diagnosis of papillary leiomyosarcoma, histopathological 
and immunohistochemical examination of suspicious lesions is required. The 
prognosis is generally optimistic compared with those for other breast sarcomas.

Case presentation: A 54-year-old previously healthy woman reported the 
appearance of a nodule in her right nipple in the preceding 9 months, associated with 
pruritus. Physical examination revealed that the lesion had a cystic consistency and 
measured approximately 3.0 cm. Imaging examinations showed no involvement of 
the adjacent breast parenchyma or axillary region and the lesion was classified as 
Breast Imaging-Reporting and Data System (BI-RADS) category IV. The lesion 
was excised, and the histopathological diagnosis was well-differentiated 
leiomyosarcoma of the mammary papilla, with immunohistochemical examination 
showing positivity for smooth-muscle tissue antigens. A staging CT examination 
was performed, showing no evidence of distant metastasis. After 2 years of follow-
up, the patient shows no sign of tumor recurrence.

Conclusion: Although rare, leiomyosarcoma must be included in differential 
diagnosis of breast masses, especially those involving the periareolar region. Due to 
its good prognosis, reporting on this type of tumor is important to guide therapeutic 
planning, and to identify and track possible complications of its underdiagnosis.
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Introduction
Breast sarcoma is an uncommon neoplasm, with 

an incidence rate of 0.5–1%. Breast leiomyosarcoma 
is a rare subtype of breast sarcoma, constituting 
5–10% of breast sarcoma cases. Fewer than 70 cases 
of this extraordinarily rare malignancy are 
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Morphologically, the typical histological features of 
circumscription, pronounced cellularity, and a 
composition of fusiform spindle cells with blunt-end 
nuclei lead to the suspicion of primary breast 
sarcoma. Confirmation by an immunohistochemical 
profile of smooth-muscle actin, vimentin, and 
desmin positivity is helpful. We report a case of 
primary leiomyosarcoma of the mammary papilla in 
a 54-year-old woman. After excision and central 
resection of the breast, the patient is well, with no 
sign of tumor recurrence.

Case presentation
A 54-year-old woman presented at the mastology 

ambulatory service due to the emergence of a nodule 
in her right nipple in the preceding 9 months, 
associated with pruritus. No bleeding, papillary 
discharge or family history of breast cancer was 
noted. Physical examination revealed that the right 

nipple was enlarged and piriform, and had a cystic 
consistency and a diameter of about 3 cm. The axilla 
was free on palpation. Mammography showed a 
single high-density oval mass with well-defined 
margins, a diameter of 3.4 cm, and no associated 
calcification in the papillary region of the right 
breast. Magnetic resonance imaging showed an oval 
mass in the right nipple with a circumscribed margin, 
heterogeneous signal intensity (predominantly high 
on T2 and short tau inversion recovery sequences, 
intermediate on T1 sequences), and intense 
heterogeneous contrast enhancement (Figure 1). No 
involvement of the adjacent breast parenchyma or 
axillary region was observed. The lesion was 
classified as BI-RADS category IV. Its clinical and 
radiological characteristics, in particular its 
superficial and non-infiltrative nature, associated 
with the absence of lymph node dissemination, 
favored surgical excision.

Figure 1. Magnetic resonance imaging of the breast demonstrated an oval mass in the right nipple with a circumscribed margin, with 
(A) high signal intensity on a STIR sequence; (B) intermediate intensity on a T1 sequence; and (C) intense and heterogeneous 

enhancement by contrast with no effect on the adjacent breast parenchyma, as demonstrated by maximum intensity 
projection reconstruction. (D) Colored parametric map showing the increased permeability of the lesion.

The mammary papilla was excised, and 
macroscopic examination revealed a whitish, firm-
elastic, lobulated, well-defined tumor measuring 4.0 × 
3.0 × 3.0 cm, juxtaposed to the overlying skin. 
Histopathological analysis revealed a well-
differentiated leiomyosarcoma of the papilla, with 
spindle cells containing possible atypical nuclei and 
up to three mitotic figures/10 high-magnification 
fields, without tumor necrosis (Figure 2 and 3). 
Immunohistochemical examination showed positivity 
for smooth-muscle tissue antigens (e.g., actin and 
desmin) and negativity for carcinoma markers (p63 
and cytokeratin pool), melanoma markers (S-100 and 
Melan A), and the vascular/myofibroblastic marker 
CD34, confirming the diagnosis (Figure 3). 

A metastatic work-up, which included computed 
tomographic (CT) examination of the chest and 
abdomen, revealed no metastatic disease. A 
periareolar incision was made to expand the 
resection margins in the right breast, and the anterior 
scar and papillary region of the nipple were removed, 
with the creation of a 5-cm margin associated with 
central breast resection. Left breast reduction 
surgery was performed for aesthetic purposes 
(Figure 4). As lymphatic spread and nodal metastasis 
are not typical features of leiomyosarcomas, no 
sentinel lymph-node biopsy or axillary lymph-node 
dissection was performed. After 2 years of follow-up 
with annual mammography, the patient shows no 
sign or symptom of tumor recurrence.
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Figure 2. Section showing a well-defined fusocellular neoplasia in the nipple region (hematoxylin and eosin stain, ×40).

Figure 3. (A) Section showing that the neoplasia is composed of fusocellular bundles, and detailed view showing a mitotic 
figure (arrow). Marked cytological atypia (B) and immunohistochemical positivity for actin (A and B) are evident 

(hematoxylin and eosin stain, ×100). (C) Section showing immunohistochemical positivity for smooth muscle markers, 
including anti–smooth muscle anti-actin (×400).

Figure 4. Photograph of the postoperative result, following removal of the right periareolar region
. Left breast reduction surgery was performed for aesthetic purposes.
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Discussion
The exact origin of breast leiomyosarcomas is 

debated. These entities belong to the subgroup of 
spindle-cell breast tumors, which generally arise 
from the smooth-muscle cells lining blood vessels or 
from stromal mesenchymal cells, reflecting the 
controversy surrounding their etiology. Most cases, 
including ours, are located near the areola and likely 
originate from the blood vessels and musculature in 

6this anatomical region.
Differentiation between breast sarcoma and 

breast carcinoma is important, especially when the 
lesion presents as a mass. Breast sarcomas are 
unilateral (rarely bilateral), well-defined, large (5–6 
cm) painless firm masses, typically diagnosed in 

7patients aged about 50 years.  They grow rapidly, 
with preferential hematogenous dissemination. 
Chest CT examination should be performed for all 
newly diagnosed patients, as the lungs are the 
predominant metastatic sites. Like sarcomas that 
appear elsewhere, breast sarcomas are usually 
treated with surgery and sometimes chemotherapy. 
With proper treatment, the prognosis is usually 

7
good.  Breast carcinomas are diagnosed in patients 

8aged about 60 years ; most of these lesions are minor 
and show preferential dissemination through the 
lymphatic and hematogenous pathways. Thus, the 
presence of lymphadenopathy in association with a 
mass in the breast should increase the likelihood of 
carcinoma over sarcoma. A wide range of treatments, 
including surgery, radiation therapy, chemotherapy 
and hormone therapy, are available for breast 
carcinoma. The prognosis is variable according to 
the staging and is good for lesions that are detected 

8early.
As no radiological criteria allow the definitive 

diagnosis of papillary leiomyosarcoma, histopathological 
and immunohistochemical examination of lesions in 

4
suspected cases is required.  The presence of a rapidly 
growing mass with indistinct or circumscribed margins 
and a heterogeneous or complex echotexture, and the 
absence of axillary lymphadenopathy, favor the 

9diagnosis of sarcoma.  The histopathological differential 
diagnosis is made with fusocellular metaplastic 
carcinoma, phyllodes tumor, myofibroblastoma and 
leiomyoma of the breast.

Leiomyosarcoma presents prominent cell atypia, 
10atypical mitosis, vascular invasion, and necrosis.  

Patients are usually asymptomatic, but they may 
experience itching, increased breast volume, pain, 

11
and hardening of the nipple or nodule.

Tumor size is an important prognostic factor, 
given that the overall survival rate is better for 
patients with tumors less than 5 cm in diameter. 
Dissemination is mainly hematogenous: cells spread 
to the lungs, bones, liver and central nervous system, 

12
with only discreet lymphatic spread.  Albeit rare, the 
association of metastasis with a large, rapidly 
growing breast leiomyosarcoma signifies aggressive 

13behavior.
The initial treatment in the early stage of this 

disease is operative, consisting of local resection or 
mastectomy. As leiomyosarcoma tends to recur 
locally, local resection is inadequate unless wide 
negative margins are achieved. For maximum 
effectiveness, a negative margin of at least 3 cm is 
recommended; however, a 2-cm margin can be 

1
utilized for breast conservation therapy.  In our 
case, we achieved a 5-cm resection margin. 
Furthermore, given the mainly hematogenous 
dissemination route of metastasis, no case of 
a x i l l a r y  l y m p h - n o d e  i n v a s i o n  h a s  b e e n 
documented; thus, lymph node dissection may be 

1unnecessary.  We performed conservative breast 
surgery, as supported by reports on a few cases 
showing no difference in outcome between patients 
who underwent such surgery with the achievement 
of microscopically negative margins and those who 

14 underwent mastectomy. Chemotherapy does not 
effectively treat breast sarcomas, although 
combined  r eg imens  may r e su l t  i n  some 

15improvement.  The use of adjuvant radiotherapy 
for leiomyosarcoma is based on the therapeutic 
principles established for soft-tissue sarcomas of 
the extremities. Several authors have suggested the 
use of radiotherapy for patients with positive 

14surgical margins.  Other prognostic factors that 
should be evaluated for radiotherapy are tumor size, 
infiltrative features, and histopathological grading. 
Given the rarity of leiomyosarcoma, available data 
are too limited to guide the use of radiotherapy and 

15, 16chemotherapy.  In our case, considering the 
limited extent of the disease, no radiotherapy or 
chemotherapy was administered.

The prognosis of breast leiomyosarcoma is 
generally optimistic relative to that of other breast 
sarcomas. However, because of the prolonged risk of 

1
recurrence, long-term follow-up may be indicated.  
Most available data on breast leiomyosarcoma 
derive from case reports and small case series, and 
the natural history of this disease and its response to 
different therapeutic modalities have not been well 
established. 

Reporting on this type of tumor is important to 
determine the most appropriate management plan for 
the patient, to identify and track possible 
complications of its underdiagnosis and avoid 
overtreatment, aiming for the best disease-free 
result. 
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