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Dr. Mohammed-Reza Safaei Keshtgar— A Pioneer of
Innovation in Medicine and Professional Ethics

The number of two eyes is a little tone
Count the wisdom of thousands more
Roudaki (858-941 A.D)

It is the 2006 Breast Cancer Congress in Tehran.
The invited guest speaker, a humble and amiable, not
to mention brilliant, surgical oncologist at
University College London, is delivering an exciting
speech about a multicenter research project on
intraoperative radiotherapy. He then goes on to thrill
the audiences by introducing the thechnique and
hosting a workshop on sentinel lymph node biopsy.
At the end of his speech, he treated all participants
with fascinating pictures of his hometown in
Southeast Iran and explained how he still felt his
roots in that part of country. He was no one but Dr
Mohammed-Reza Safaei Keshtgar.
He was, no doubt, the pioneer of minimaly
invasive breast procedures, including sentinel lymph
node biopsy, in the UK. His genuine commitment to
educate and improve his colleagues in Iran, and other
developing countries, made him regularly
participate in cancer conferences in these countries
and share his knowledge and expertise with local
specialists.

I

In 2014, we were honored to have him aboard in
editorial board of the Archives of Breast Cancer, and
the journal enjoyed his invaluable counsel since
then. His scholarly contributions has helped to
constantly improve the scientific quality of the
journal during the past four years.
Diligence, determination, innovation in surgery,
as well as adherence to professional ethics and
commitment to research and education, made him a
prominent figure in the field of cancer
internationally—so that The Lancet introduced him
and acknowledged his efforts in a 2011 article.
It is beyond any doubt that the decease of this
distinguished physician and scientist is a great loss to
the international scientific community, as well as his
patients, and will deeply affect his colleagues. The
Archives of Breast Cancer sincerely regrets that it
has lost one of the most effective members of its
editorial board. May his soul rest in peace.

Editorial team. Arch Breast Cancer 2017; Vol. 4, No. 4: I
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ABSTRACT

Background: The impact of positive intramammary lymph node (IM LN) on
the prognosis of patients with breast cancer has been debated for years; likewise,
the standard management of patients with positive IM LN remains unclear,
especially when it is identified by preoperative imaging or by sentinel lymph node
biopsy. The present study aims at reviewing the level of concurrent involvement of
IM LN and axillary nodes to clarify the management of patients with breast cancer
with positive IM LN and clinically negative axilla or negative axillary sentinel
lymph nodes.
Methods: We reviewed all published studies on IM LN metastasis in breast
cancer from 1980 to 2016 in 4 major databases. Twenty-five studies containing
data on pathologic examination of IM LN were included, in twenty- two of which,
pathologic status of IM LN and axillary lymph nodes were exactly available.
Results: The incidence of positive IM LN is highly variable (0%-100%).
Positive IM LNs were associated with positive axillary lymph nodes in more than
half of patients, but isolated involvement of IM LN were documented in significant
number of patients in various studies.
Conclusions: Although metastatic IM LN could often be associated with
axillary nodal involvement, it could be the only site of breast cancer spread; hence,
the concept stating that positive IM LN mandate further axillary dissection needs
to be debated.

Introduction
Intramammary lymph node (IM LN) was first
defined by Egan & Mc Sweeney in 1982 as a lymph
node surrounded by breast parenchyma. They found
an incidence of 28% by studying 158 total
mastectomy specimens.1 The prevalence of IMLNs
has been reported in the range of 1% to 48.4%,
according to the methodology of the study as well as
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the specimen's characteristic which were examined.2,
3
Rampaul et al. reported an incidence of 48.4% in a
series of total mastectomy specimen’s examination
after breast conserving surgery, while Jadusingh
reported only 5 IMLNs in 3 cases of 77 total
mastectomy specimens.3,4
IM LNs can be located anywhere within the
breast, but most of them are recognized in the upper
outer quadrant (38%-72%). 5 Most of IM LNs are not
clinically palpable and could be observed on
mammography as a well-circumscribed, oval, or
round density smaller than 1cm with a central lucent
hilum. They were reported on 5% of normal
mammograms in a review of 1500 mammography.6
On ultrasonography, they are well defined
circumscribed hypo-echoic masses with an

Omranipour, et al. Arch Breast Cancer 2017; Vol. 4, No. 1: 4-9

Intramammary lymph node metastasis

echogenic line representing the hilum. In a study
conducted by Linfords et al. on 16000 mammographic examination, 4 metastasis to IM LN were
found and all involved lymph nodes were larger than
1cm (range 1.2-2cm), since radiological
differentiation was very difficult, they recommended
the biopsy of every lesion larger than 1 cm unless
associated with dermatitis or mastitis.7
IM LNs have no clinical importance until they are
involved by breast cancer, but their clinical
importance remains controversial. Patients with IM
LN metastases were considered to be in stage II
disease and had PN1 disease, yet in the lack of
axillary node association. The presence of positive
IM LN can upstage the disease and change the
therapeutic decisions.
Considering the high incidence of axillary nodal
involvement in patients with positive IM LN, an
axillary lymph node dissection had been
recommended, but now by increasing the

improvement in sentinel lymph node mapping
technique, the position of axilla could be forecast by
the position of axillary sentinel node rather than the
status of IM LN.
The proper management of patients with positive
IM LN and negative axillary lymph nodes is still
under debate; the aim of this review is to provide a
summary of the published data on IM LN metastasis
in breast cancer to clarify the prognostic importance
of this entity and to help in optimal management of
this subset of patients with breast cancer.
Methods
A comprehensive review was conducted among
the published articles from 1980 to 2016 using 4
electronic databases (ISI web of science, Scopus,
Google scholar, PubMed). The keywords for this
search were “intra-mammary lymph nodes”,
“intramammary lymph nodes”, “extra-axillary
lymph nodes”, and “sentinel lymph nodes”. These

Table 1. Studies With the Level of Positive IM LN and Positive Axilla + Positive IM LN
No. of cases

Author

Egan&McSweety 19831
7

Lindfors 1986

4

Jadusingh 1992
6

Spillane 1999
7

Rull 1999

8

Cyrlak 1999

2

Schmidt 2001

19

Upponi 2001

20

Gajdos 2001

21

Gunhan-Bilgen 2001

No. of specimens
with IMLN

No. of patients with
positive IMLN

No. of positive Axilla
& positive IMLN

173

45

15 (33%)

NA

16000

4

4 (100%)

1 (25%)

682

5

1 (20%)

NA

3

3

2

1

1

1

1

1

1

1

1

4056

44

2 (4.5%)

NA

3

3

2

0

1

1

1

1

1655

16

16 (100%)

9 (56%)

8

0

0

2

2

1

0

196

196

36 (28%)

29 (81%)

2

2

2 (100%)

1 (50%)

1

1

1

0

3601

64

20 (31%)

13 (72%)

785

59

13 (22%)

1 (8%)

157

76

25 (29%)

15 (60%)

15000

91

29 (32%)

18 (62%)

116

116

15 (26%)

12 (80%)

9632

22

6/15 (40%)

0

4

4

2 (50%)

0

9800

93

32 (34%)

22 (69%)

7140

151

36 (24%)

22 (67%)

100

113

21 (21%)

14 (67%)

22

Victorzon 2003
23

Tytler 2003

8

Shen 2004

24

Kouskos 2004

Matheline 2005
26

Guth 2006

9

Van Rijk 2006

3

Rampaul 2008
10

Cox 2008

11

Nasser 2008
12

Intra 2008

27

Kijima 2008

13

Vijan 2009

14

Pugliese 2009
15

Hogan 2010

25

Abbreviations: IMLN: Intramammary lymph nodes; NA: Not Available
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keywords and some other like “breast cancer” and
“metastasis” were combined to execute the search.
The full texts of all relevant studies were retrieved
and all references were searched. Among 36 studies,
25 had mentioned the level of IM LN involvement
and 22 studies had provided sufficient data on
pathologic status of IM LN and axillary lymph nodes
in the same patients.
Results
The results of the present research were highly
variable; the level of IM LN metastasis was in a
range of 0% to 100% in specimens with IM LNs
(Table 1). Excluding the case report studies, the
concurrent involvement of IM LN and axillary
lymph nodes was between 0% to 84%.
In studies reporting more than 100 patients, more
than half of the patients had concurrent IM LN and
axillary lymph node involvement, meaning that
approximately less than half of the patients with IM
LN metastasis had no need further axillary
dissections and the status of the axilla could be
identified by sentinel node biopsy.3,7-15
Discussion
The biopsy of intramammary sentinel lymph
17
node was first described by Rull in 1999. Uren et al.
found them as sentinel lymph nodes in about 12% of
28
their patients.
The reported incidence of intramammary sentinel
lymph nodes ranged between 0.2% and 14%, but
there were a few reported cases of positive
intramammary sentinel lymph nodes in the
12, 15, 25, 28
literature.
Generally, 50% of the metastatic IM LNs was in
the same quadrant as the tumor in the Egan’s
1, 29
studies. The sensitivity of breast imaging study for
the detection of IM LN before surgery was low. It
was only 18.5% in a study by Shen on 196
specimens, which had IM LN in pathologic
15
examination. A histological study by Schmidt on
cadaver breasts detected IM LNs in 7.5%, half of
which was not known radiologically.2
In a research conducted by Vijan et al., IM LN
were identified in 93 breast specimens: in 23
patients, they were found on preoperative imaging
studies (15 on mammography, 4 on MRI, and 4 on
lymphoscintigraphy), and 70 IM LN were known
incidentally (48 by surgeon intraoperative and 22 by
pathologist ).13
The patients and tumor characteristics correlated
with IM LN metastasis were age, grade, tumor
multifocality, the presence of lympho-vascular
invasion, and axillary nodal involvement. The age of
patients and tumor grade were not correlated with IM
9, 12, 14, 25, 28
LN metastasis in other studies.
Patients with IM LN metastases are considered to
be in stage II disease and have PN1 disease, yet in the
lack of axillary node association. This practice is
6

based on Egan & Mc Sweeney’s study in 1983,
which reported outcomes of 15 positive IM LN
patients with 13 to17 years follow-up.29 Among 6
patients, who had isolated IM LN metastasis without
axillary nodes involvement, only 2 patients survived
for 10 years. The presence of IM LN metastasis was
correlated with poor prognosis in patients with stage
I, but in patients involved in stage II illness, the
existence of IM LN metastasis was not correlated
with a lesser prognosis in comparison with patients
without IM LN metastasis. It was obviously was the
first study that addressed the prognostic significance
of IM LN metastasis in breast cancer.
Later studies have had small number of
populations, but Shen et al. from MD Anderson
Cancer Center, in 2004, reported the clinical and
pathologic data of 186 patients who had IM LNs in
their mastectomy specimens.15 IM LN metastasis
was found in 36 patients (28%). Most patients, who
had IM LN metastasis (81%), had axillary metastasis
as well. The presence of IM LN metastasis was
associated with reduced disease free survival (DFS)
and overall survival (OS) in patients with axillary
metastasis as well as in those without axillary
metastasis. In the multivariate analysis, IM LN
metastasis was an independent predictor of poor
outcome; hence, they recommended further axillary
lymph node evaluation as well as an adjuvant
systemic therapy for patients with positive IM LNs.
In a review of all kinds of breast cancer with IM
LNs from 1991 to 2005 in their center, Guth et al.
26
reported the same results. Also, 75% of patients
with IM LN metastases had axillary nodal
metastasis; thus, they agreed with Shen et al. about
further axillary dissection in the setting of positive
IM LN.
Rampaul et al. claimed that 48% of patients,
undergoing complete mastectomy after breast
3
conserving surgery, had IM LNs. They found 15
patients with positive IMLN in the presence of
negative axillary sampling. In this study, 60% (15
from 25) of patients with IM LN metastasis had
axillary nodal metastasis.
Nasser et al. examined 116 specimens contain
IM LNs.11 In these series, 57 specimens had primary
breast cancer. Most patients (80%), who had IM LN
metastasis, had axillary node metastasis, too. The
patients with IMLN metastasis had a minor 4- year’s
overall and disease free survival compared with the
patients with a negative IM LN, but in contrary with
the Shen et al., they did not find it as an independent
predictor of poor outcome on their multivariate
analysis.
Another study, which is in favor of axillary
dissection in the presence of IM LN metastasis,
15
belongs to Hogan et al. from the UK. They found
that 67% of patients with IM LN metastasis owned
more axillary metastasis; likewise, 1 patient, who
had an involved IM LN with a negative axillary
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sentinel node, found axillary nodal recurrence 19
month later; consequently, they concluded that IM
LN metastasis is associated with poorer overall
survival and predicts strongly for axillary metastasis
and they recommended axillary node clearance in
the setting of positive IM LN. In this study, IM LN
metastasis was an independent predictor of poor
outcome on multivariate analysis.
In a study conducted by Vijan et al. in 2009, the
rate of axillary metastasis in the presence of positive
IM LN was 69%, and they proposed axillary
dissection in the setting of positive IMLN so that
more investigations verified the validity of SLN
decision making in such condition.13 A systematic
review and meta-analysis on 18 studies by
Abdullgaffar et al. found positive IM LN reliable
predictors of axillary nodal involvement and,
consequently , a director for additional surgical
administration of the axilla.30
Some studies do not agree to the necessity of
axillary clearance in the presence of positive IM
LN.10, 12, 14 Cox et al. found that positive IM LN and
negative axilla patients have better prognosis than
negative IM LN and positive axilla patients.10
Intra et al. reported 15 patients with sentinel
lymph nodes both in axilla and in breast
parenchyma.12 In this study, all 15 axillary SLN were
reactive and 6 of intramammary sentinel nodes were
involved. Three of these 15 patients (2 of whom had
positive IM LN) had an axillary node clearance and
all nodes were reactive. With an average follow up of
twenty-four months, no regional or local or systemic
failures had happened. In a study conducted by
Pugliese et al., the status of IM LNs were compared
with the status of axilla.14 In general, 61% of IM LN
patients had axillary node metastasis. No further
axillary involvement was recognized when axillary
separation was accomplished in 7 patients with
positive IM LN and negative axillary sentinel node.
No axillary recurrence had occurred in other 7
patients with IM LN metastases and negative
axillary sentinel node, with a median follow up of
seventy-five months. According to Intra and
Pugliese’s study, axillary sentinel node biopsy can be
used to guide axillary decision making in the
presence of IM LN metastasis. Tytler et al.
introduced 2 cases of intramammary sentinel node,
one of whome was metastatic and further axillary
dissection in this patient identified 13 reactive lymph
nodes.23 Bat et al. introduced 2 cases of metastatic
IMLN in patients with breast cancer with a negative
axillary sentinel lymph node.31 The results of
complete axillary lymph node dissection in these 2
patients were negative.
Fujii et al. reported a 70-year-old woman with
metastatic IM sentinel node and reactive axillary
sentinel nodes, who had been alive 11months after
surgery without any loco regional or systemic
recurrence.32 Similarly, Rivera et al. reported a

similar 78-year-old woman with positive IM sentinel
node and negative axillary sentinel node who had not
undergone axillary dissection.33
Lee et al. in a study performed on twenty-two
patients with IM LN metastases, concluded that
these patients had more aggressive tumors with more
lymphovascular invasion and increased the rate of
axillary node involvement, proposing axillary
dissection by the status of IM LN itself.34
According to a review research by Troupis et al.,
there is no consensus in the case that intramammary
sentinel node is positive, but axillary sentinel node is
not involved.35
In a literature review of 386 publications,
published by Diaz et al. in 2012, twenty-three
patients with positive IM LN and negative axillary
SLN, who underwent a complete axillary lymph
node dissection, were identified. In all twenty-three
patients, the result of axillary dissection was
negative.36 They concluded that axillary lymph node
separation may be eluded in the setting of a positive
IM LN and a negative axillary sentinel lymph node.
In conclusion, it seems that further studies are
needed to define the clinical and prognostic impact
of IM LN involvement on disease outcome.
Although metastatic IM LN can often be associated
with axillary nodal involvement, it can be the only
site of breast cancer metastasis and can be
increasingly identified by sentinel node biopsy
technique. Today, SLN biopsy has become the
standard care in the evaluation of axillary status in
patients with breast cancer. It seems that by
increasing the experience in technique of sentinel
node biopsy, decision about axillary node dissection
in IM LN positive patients could be founded merely
on the histopathologic status of axillary sentinel
lymph node.
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ABSTRACT

Background: About 83% of patients with breast cancer (BC) undergo
radiation therapy. These patients show various degrees of mild to acute reactions
during and after the completion of treatment.The aim of this study was to compare
inherent radiosensitivity of gamma-irradiated G0-lymphocytes between BC
patients and normal individuals using cytokinesis blocked micronucleous assay.
Methods: Three to 4 mL blood was drawn in heparinized syringes from
patients and normal individuals. A portion of the sample was irradiated with
gamma rays at a dose of 300 cGy. Irradiated and non-irradiated samples were
cultured in complete RPMI-1640 culture medium. A standard cytokinesis-blocked
micronucleus assay protocol was followed for the preparation of binucleate
lymphocytes. Slides were prepared and stained in Giemsa. Thousand binucleate
cells were scored for the presence of micronucleus (MN). Data were statistically
analyzed using SPSS software.
Results: The results showed that the background frequency of micronuclei in
both groups of control and Luminal A (LA) patients was nearly similar and
relatively low but was significantly higher in triple negative BC (TNBC) patients
Significantly different (P<0.01). The irradiation of lymphocytes led to a high
frequency of MN in control and LA patients, relatively higher in LA patients
(P<0.001); but the frequency of MN was considerably lower in TNBC patients
after irradiation.
Conclusions: The results indicated radio-sensitivity of LA patients but radioresistance in TNBC patients. This different reaction of lymphocytes of patients
with BC might be due to different status of genome instability in these patients.
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Introduction
Excluding skin cancers, breast cancer (BC) is the
most common malignancy in women (29%).
Likewise, this malignancy claims the death of 14%
of all cancer-based cases. BC ranks second as a cause
of cancer death in women following lung cancer.1
Approximately, 10% to 15% of breast cancers
are triple negative, in which case cancerous cells
lack estrogen (ER), progesterone (PR), and
Nosrati, et al. Arch Breast Cancer 2017; Vol. 4, No. 1: 10-15
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HER-2 receptors. Generally, preoccupation with
this type of cancer is weaker than the other types,
also, they are resistant to treatment. 2 More
confusingly, there is a high probability that the
cancer returns and causes metastasis. The majority
of patients are categorized as Luminal. In such
patients, cancerous breast cells resemble Luminal
cells in mammary glands. Luminal A has the best
prognosis and the lowest probability of recurrence.
These patients are ER+ and can be treated by
hormone therapy.3,4
The main treatments in breast cancer include
surgery, radiotherapy, chemotherapy and hormone
therapy. The radiotherapy usage rate for breast
cancer is about 83%.5 In radiotherapy using X or
gamma rays, the effort is made to damage cancer
cells while sparing the normal cells. Normally, the
prescribed dose for each radiotherapy session
depends on the radiobiological reaction of both
tumor and normal cells to radiation.6 It is generally
believed that individual differences in the radiosensitivity of normal tissue among patients with
breast cancer stem from individual genetic
differences and innate cellular-sensitivity
depending on the function of various genes
responsible for regulating cell cycle and DNA
7
repair.
Patients with BC show different biological
reactions from mild to acute for ionizing radiation
during radiotherapy.8 Also, upon the completion of
radiotherapy, there may be side effects, such as
fibrosis or secondary cancers in the radiotherapy
area.9 In fact, the final result of radiotherapy depends
on the tolerance dose of normal tissues around the
tumor. The highest level of normal cells’ tolerance
has a one-to-one relation to the maximum dosage of
10
tumor radiation. Studies have shown that 10% of
the general public are sensitive to radiation and that
15% of the patients treated by radiotherapy are also
sensitive to ionizing radiation. 6,11 It was shown that
approximately 40% of patients with BC are sensitive
11-13
to radiation .
The aim of this study was to examin inherent
radio-sensitivity of triple negative patients with
breast cancer compared with that in Luminal A,
patients with BC, and control health individuals. To
this end, cytochalasin-blocked micronucleus (MN)
assay was done on gamma irradiated G0lymphocytes of patients with BC. MN, observed as
discrete element with similar feature to nucleus in
cytoplasm of binucleate lymphocytes, representing
an acentric chromosomal fragment or lagging
chromosome in anaphase, is a well approved
method for the study of radio-sensitivity. Although
there are other well established cytogenetic
methods, such as G2 chromosomal assay for radiosensitivity assessment, MN assay is a faster and
easier method compared to other cytogenetic
14-16
techniques.

Methods
Study subjects
Fifteen triple negative BC (TNC) patients with
the mean age of 53.3±10.39 (age range 37-78), 15
patients with Luminal A with the mean age of
45.8±10.9 (age range 32-62), and 30 normal
individuals including 20 females with mean age of
39.6±11.6 (aged 26-63) and 10 males with mean age
of 43.8±10.02 (age range 35-55) were enrolled in the
present study. This study was approved by the
Ethical Committee of Cancer Institute of Tehran
University of Medical Sciences.
All donors completed a written questionnaire to
obtain information related to their life style including
their dietary habits, medical history and exposure to
chemical and physical agents. Therefore, all samples
were screened to exclude radiation exposure,
smoker, antibiotic therapy and virus infection at least
one month prior to sampling.
Patients with breast cancer were not under
chemo- or radiotherapy at the time of sampling.
Regarding blood sampling, written informed
consent was obtained from the patients and normal
individuals. Three to 5 mL blood was drawn in
heparinized syringes via venipuncture from both
normal and the patient individuals. Blood sample
collected from each volunteer was aseptically
transferred to 2 tubes; hence, one of them was used as
control and the other irradiated with gamma rays.
Irradiation
Irradiation of samples was done with gamma rays
generated from a cobalt-60 machine (Theratron
780C, Canada). Blood samples were irradiated with
a dose of 300 cGy at ambient room temperature in an
irradiation field of 10× to 10× cm and at a source to
sample distance of 80 cm.
MN assay
Full details of this assay have been outlined
17,18
elsewhere with minor modification.
Briefly,
whole-blood culture was initiated for each blood
sample. To each culture vessel 0.5 ml of the blood
was added to 4.5 ml complete RPMI-1640 culture
medium supplemented with 15% fetal calf serum,
1% L-glutamine, 100 U/mL penicillin and 100
μg/mL streptomycin (all materials from Gibco
BRL). The lymphocytes were stimulated to
proliferate with 1% phytohemagglutinin (PHA, Life
Technologies GmbH, Frankfurter, Germany, final
concentration 1 μg/mL). Vessels were incubated at
37°C. Forty-four hours later, cytochalasin B (Sigma)
was added at a final concentration of 6 μg/mL. After
further incubation, cells were harvested at 72 h poststimulation. After centrifugation and removal of
culture medium cell suspension was exposed to
hypotonic shock with 0.075 M KCl, followed by
fixation, three times, in methanol:acetic acid (3:1,
v/v) solution. For preparation of slides, cells were
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dropped on clean glass slides and stained with 5%
Giemsa (in phosphate buffer) for 5 minutes. The
slides were then coded and randomized for analysis.
Overall 1000 binucleated cells (BNCs) per slide
were scored for the presence of micronucleus (MN)
based on the standard criteria described previously. 16
Figure 1 shows example of binucleate cells with
or without micronuclei observed in this study.

Statistical analysis
The data were analyzed using the SASS 16.0
statistical program for Windows (SASS Inc.,
Chicago, IL, USA). The results were statistically
analyzed using Kolmogorov-Smirnov test for
normal distribution, then analyzed using Student's ttest and analysis of variance (ANOVA). P<0.05 was
considered as statistically signiﬁcant.

Figure 1. Photomicrograph showing a cytokinesis blocked binucleate lymphocyte without MN (A)
and with one micronucleous (B) (Magnification x1000)

Results
Results of the study is summarized in Table 1 and
shown in Figure 2. The total background frequency
micronuclei in the control group was 19.9 per 1000
binucleate lymphocytes. The frequency of
background micronuclei in lymphocytes of LA
breast cancer patients was significantly higher than
in control group (P<0.01). However a significantly
higher background level of MN was seen in
lymphocytes of TNBC patients compared to both
control and LA groups (P<0.001) (Table 1, Figure 2A).
Irradiation of lumphocytes with 300 cGy gamma
rays led to a considerable increase in the frequency of
MN in lymphocytes of control and LA groups. The
mean frequency of radiation induced MN for control

group was 145.7 micronuclei per 1000 binuclei cells
(87 to 280 for females and 112 to 260 micronuclei
cells for males). There was no statistical difference
between the frequency of MN induced in
lymphocytes of females and males(P> 0.1). The
Frequency of radiation induced MN in lymphocytes
of Luminal A patients was higher than in control
group which was statistically significant (P< 0.01).
However, in our surprise, the frequency of
radiation induced MN in lymphocytes of TNBC
patients was considerably lower than both control
and Luminal A groups (Mean 100 MN/1000
binuclei) (Figure 2-B). Net induced MN was
calculated by subtracting background frequency
from radiation induced MN, as shown in Figure 2-C.

Table 1. The average frequency of MN per binucleate lymphocyte observed in 3 groups before and after irradiation
with 3 Gy of gamma rays
Number of
Samples

Age

Control Group
Female
Male
Total

20
10
30

39.6 ±10.8
43.8 ± 7.5
41.0 ± 9.77

0.02 ± 0.01
0.02 ± 0.01
0.02 ± 0.01

0.15 ± 0.06
0.14 ± 0.04
0.15 ± 0.05

TNBC
Female

15

53.5 ±10.3

0.07 ± 0.014

0.10 ± 0.03

Luminal A
Female

15

45.8 ± 10.9

0.04 ± 0.02

0.19 ± 0.07

Gender

12

Frequency of
Background
MN /cell

Frequency of
IR induced
MN/cell

P-value

Frequency of
Net induced
MN/cell

>0.1

P-value

>0.1
0.13 ± 0.06
0.13 ± 0.05
0.15 ± 0.06

<0.001

<0.001
0.04 ± 0.03

<0.001

<0.001
0.15 ± 0.05
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Figure 2. Box plots showing baseline micronucleus frequency
(panel A), radiation induced MN (panel B) and Net induced
MN frequency (panel C) for controls, TNBC, and Luminal A BC
patients. The boxes extend from the 25th percentile to
the 75th percentile, with a horizontal line at the median (50th).
The whiskers present the 10th and the 90th of the data.
Moreover, “*” denote P<0.001 compared to control group;
“**” denote P<0.001 compared to control and LA group.

Discussion
The present study describes different status of
inherent radio-sensitivity of 2 types of BC
lymphocytes; ie. TNBC and LA compared to healthy
individuals. MN is evaluated in cytochalisinblocked binucleate lymphocytes as an indicator of
cytogenetic damage induced by gamma-radiation.
Radio-sensitivity is a feature of some genetic
conditions like ataxia telangiectasia expressed as
elevated levels of background and radiation induced
chromosomal abnormalities.
Previous studies have shown that lymphocytes of
about 45% of breast cancer patients show
hypersensitivity to ionizing radiation when
irradiated at G2 phase of the cell cycle.19-21 However,
this value drops to about 25% when lymphocytes of
breast cancer patients is irradiated at G0 phase of the
cell cycle.13, 19, 20 As shown in Figure 2, we found that
the frequency of radiation induced MN in
lymphocytes of Luminal A BC patients was much

higher than normal individuals indicating the
hypersensitivity of these patients to ionizing
radiation.
The reason behind hypersensitivity of lymphocytes of patients with BC might be due to inefficient
repair capacity of damaged DNA. Patel et al. have
shown inefficient DNA repair capacity in patients
with BC, using G2 assay and counting the number of
22
chromatid aberrations in several time intervals.
Similarly, other investigators have shown defective
DNA repair capacity in cancer prone individuals.23, 24
Further research also indicated that genome of
individuals with cancer susceptibility and patients
with BC generate more DNA damage and increase
radio-sensitivity because of defective DNA repair
mechanisms compared to normal individuals. 11, 25, 26
The elevated radio-sensitivity may lead to
complications during or after radiotherapy of these
patients as well as recurrence of secondary cancers
due to its damaging effect on normal surrounding
tissues.
However, as shown in Figure 1-A, the
background frequency of MN in TNBC patients was
much higher than in other two studied groups (P<
0.001). Surprisingly, after irradiating the
lymphocytes of TNBC patients, a dramatic decrease
in the frequency of MN was observed. This
observation might be indicative of resistance of
lymphocytes in these patients to ionizing radiation.
This result might be a plausible reason for the
resistance of these patients to conventional chemoand radiotherapy. The mechanism by which this
resistance is happening is not clearly understood, but
it is much similar to the observation of adaptive
response induced by low doses of ionizing radiation
in radiation workers.17
It was previously shown that high background
frequency of MN is observed in lymphocytes of
radiation workers exposed to very low doses of
ionizing radiation below dose limit. Exposure of
these lymphocytes to higher doses of ionizing
radiation led to a considerable reduction in
frequency of MN compared to non-exposed
lymphocytes.17 This observation might indicate
that the existence of high background
chromosomal abnormalities expressed as MN in
lymphocytes as well as other tissues including
tumor in patients with BC might keep cellular
repair machinery activated to respond further
insult to DNA.
In conclusion, unlike other patients with BC,
TNBC patients do not show inherent radiosensitivity and rather they somehow show radioresistance.
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ABSTRACT

Background: Breast cancer is a completely heterogeneous disease caused by
interaction of factors, such as genetic and environmental risks leading to a progressive
accumulation of genetic and epigenetic changes in breast cancer cells. Moreover, it
deeply aﬀects patients' mental and social health. The present study aimed at examining
the eﬀect of group commitment-acceptance treatment on perceived stress, symptoms
of depression, and marital satisfaction in women with breast cancer.
Methods: The present research was a Randomized Controlled Trial (RCT), the
study population of which consisted of women with breast cancer referred to Avicenna
Research Institute in Tehran, Iran. The participants were selected randomly using
random sampling method and Morgan table, and they were assigned to 2 groups of
trial (20 individuals) and control (20 individuals). The trial group underwent 8
sessions (each taking 2 hours) for 1 month and received therapy in mind
empowerment clinic based on acceptance and commitment, but the control group
received no therapy except the routine management. Both groups were examined in
terms of psychology using standardized questionnaires. Afterwards, the collected data
were analyzed using mean and standard deviation, t-test, univariate analysis of
covariance, and multivariate analysis of covariance by employment of SPSS software.
Results: The results of analysis of covariance indicated that the performed therapy
improved the level of perceived stress, symptoms of depression, and marital
satisfaction in the trial group. The calculated eta-squared (0.40) indicated that 40% of
individual diﬀerences in post test scores of perceived stress, marital satisfaction, and
symptoms of depression is related to ACT. In addition, the results of univariate
analysis of covariance indicated that 48% of individual diﬀerences in scores of
perceived stress, 63% of individual diﬀerences in scores of marital satisfaction, and
58% of individual diﬀerences in scores of symptoms of depression were related to
ACT.
Conclusions: The results of the present study show that acceptance-commitment
group therapy is eﬀective and productive in reduction of psychological problems of
women with breast cancer. The ﬁndings of this study, in general, provide an
experimental support for ACT in terms of reduction of psychological problems of
patients with cancer.
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Introduction
According to the global statistics, breast cancer is
the most common type of cancer among women.1 In
addition, it has been reported to be the most common
and the second disease causing death among Iranian
women.2 The results of the related studies indicate
that some of the most common consequences of
breast cancer are physical problems (pain and
Mahdavi, et al. Arch Breast Cancer 2017; Vol. 4, No. 1: 16-23
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fatigue), psychological problems (depression and
anxiety), and other socio-mental problems leading to
lower life quality in women especially among young
3, 4
women.
The incidence of breast cancer is an
experience associated with stress and anxiety.
Women whose breast cancer is diagnosed on time
receive medical care and surgery that have side
effects, such as hair loss, nausea, lymphatic, and
sexual problems. Prolonged treatment disturbs
women's abilities to play their social role as
household or working women and to perform their
roles in future status and the possibility to go back to
work. High level of stress has a long-term negative
effect on women's self-assurance and leads them to
have negative impact on family and marital
performance. Moreover, it could result in lower life
quality.
About 10% to 30% of patients experience PTSD
5
clinical signs at the time of diagnosis. Depression
and anxiety are common psychiatric disorders in
women with breast cancer.6, 7 Patients with cancer
have high levels of psychiatric disorders, the scope
of which consisted of depression, anxiety, lack of
coping with illness, loss of self-confidence,
emotional disorders, and fear of recurrence and
death.8 In addition, due to surgery, women with
breast cancer lose a part of their body representing
their genders.9 Such issues result in impairment in
body image of oneself leading to the reduction of
self-confidence and feminine charm and along with
it, stress, depression, and disappointment may come
10
through. Moreover, some of the studies show that
even 3 years after medical treatments, the patient
11
may have stress and depression. One of the most
significant reasons resulting in the emergence of
depression in such patients is the pain caused by
metastasis, reduction in social activities, and
disability.12, 13 Depression is a dangerous factor in
reduction of survival rate in patients with cancer and
an important factor in lack of acceptance of treatment
14-16
by such patients.
Recently, a meta-analysis of
studies was carried out on prevalence of mood and
anxiety disorders among patients with cancer. The
results of this research indicated that 12.9% to 29.8%
of patients and 5.1% to 17% of patients experienced
17
depression and anxiety, respectively. According to
18
a study conducted by Mahdavi et al. there is a
significant difference between patients with cancer
and cardiovascular patients in terms of marital
satisfaction, perceived stress, and depression; in
patients with cancer, there is lower marital
satisfaction, higher perceived stress, and depression.
In addition, findings of their study indicated that
perceived stress in patients with cancer and
depression in cardiovascular patients predict the
levels of marital satisfaction.
Within the past 2 decades, a number of
psychotherapies have developed as a third wave,
including Dialectical Behavior Therapy (DBT),

Acceptance and Commitment Therapy (ACT),
Schema Therapy, Cognitive Behavioral Analysis
System psychotherapy (CBASP), Mindfulnessbased Cognitive Therapy (MBCT), and
Metacognitive Therapy (MCT). More exactly,
Cognitive-behavioral therapy is a comprehensive
expression for a general set of therapies and ACT is
one of the many forms of CBT.19 The main difference
between ACT and CBT is that ACT protocol focuses
on the clarification of values and goals as well as
emphasizing a desire for experiencing all emotions
and situations (primary strategies based on
acceptance).20 ACT is associated with a research
program called "Relational Frame Theory (RFT)".
Obviously, this approach accepts function changes in
thoughts and emotions instead of changes in form,
21
meaning, or frequency. The main purpose of this
approach is to provide mental flexibility, i.e.
providing the ability to make practical choices from
different proper options in order to avoid thoughts,
emotions, memories, or problematic intentions that
22
dominate individuals. In these types of therapies, it
is initially tried to increase individuals' flexibility in
terms of mental acceptance of intellectual
experiences (thoughts and emotions) and to reduce
ineffective control.
Patients are told that any effort to avoid or control
these unexpected intellectual experiences is
ineffective or has inverse effects, leading to an
increase in them. We should accept these experiences
without external or internal reactions to completely
eliminate them. In the second step, individuals'
psychological awareness increases, i.e. they become
aware of all of their emotions. In the third step, they
are trained to separate themselves from such
intellectual experiences (cognitive separation), so
that they can act irrespective of these experiences. In
the fourth step, efforts to reduce excessive obsession
with personal stories (like being a victim). In the fifth
step, individuals are helped to identify their main
personal values in order to turn them to special
behavioral goals (clarification of values); finally,
providing motivation to act committedly, i.e.
activities towards clear values and goals together
with acceptance of intellectual experiences. Such
experiences can lead to depressive thoughts,
obsessions, tension, and thoughts related to fears and
different accidents.22 In addition to the importance of
third wave behavior-cognitive therapies, such as
ACT approach as an important emerging field of
psychotherapy, which indicated its effective impact
on stress, depression, anxiety disorders, and other
clinical conditions,23-25 there are limited number of
research studies on the application of ACT
techniques in psychotherapy of patients with cancer.
For instance, the investigation of Hulbert‐Williams,
26
Storey and Wilson can be reviewed, in which the
ACT approach was considered an effective and
practical intervention in coping with cancer.
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Having the aforementioned issues in mind, the
aim of the present study was to inform the patient of
their emotions, thoughts, and behaviors about the
risk of breast cancer and make them experience it
without refusal so as to motivate them to pursue
their life goals and values as well as accepting cancer
and maintaining mental health. Hence, the present
research aimed at specifying whether ACT can
amend the level of perceived stress, symptoms of
depression, and marital satisfaction in women with
breast cancer.
Methods
The present research was a Randomized
Controlled Trial (RCT), in which the study
population consisted of women with breast cancer
referred to Avicenna Research Institute in Tehran.
The participants were selected randomly using
random sampling method and Morgan table and they
were assigned to 2 groups of trial (20 individuals)
and control (20 individuals). The inclusion criteria
included patients aged between 25 and 50, spending
at least 1 month and at most 8 months from the
diagnosis time, being under chemotherapy or
radiation therapy in the past or present, having
enough motivation for participating in the research at
the primary interview, and not participating in other
psychological courses at the same time. Moreover,
the exclusion criteria included absence for more than
2 sessions and physical problems. The trial group
received therapy based on acceptance and
commitment for 8 sessions (each taking 2 hours)
within 1 month, but the control group received no
therapy. Prior to implementation of the therapy and
after that, all participants were tested using Enrich's
short-form marital satisfaction questionnaire (35
items), Cohen's perceived stress questionnaire (14
items), and Beck's short-from depression
questionnaire (13 items). Eventually, the collected
data were analyzed using mean and standard
deviation, t-test, univariate analysis of covariance,
and multivariate analysis of covariance by
employment of SPSS software.
Research Tools
A) Perceived stress questionnaire (14 items): this
questionnaire was provided by Cohen et al. in 1983,
consisting of 3 versions of 4, 10, and 14 items, which are
used to measure general perceived stress in 1 month and
evaluate thoughts and emotions about stressful events,
control, dominance, and coping with psychological
pressure and experienced stresses. Homology scale
reliability coefficients were obtained through Cronbach's
alpha in a magnitude of 84% to 86% in a group of
university students and a group of smokers. Scoring
style of the questionnaires was based on a 5-point Likert
scale (0: never, 1: almost never, 2: sometimes, 3: often,
and 4: most of the time). The lowest score was 0 and the
highest score was 56. Higher marks showed higher
18

27

perceived stress. In a study conducted by Mahdavi
et al.18 Two methods were used for the reliability of
the perceived stress questionnaire including
Cronbach's alpha method and split-half method. The
reliability of the whole questionnaire was 0.84 and
0.85, which showed that the reliability coefficients
were acceptable.
B) Enrich's marital satisfaction questionnaire (35
items): this shortened questionnaire is a 115-question
list, which was developed by Fowers and Olson.28 This
questionnaire is a self-report tool for measuring the
reliability of marriage and level of satisfaction in
marriage. The revised scale consists of 4 sub-scales,
each of which has 35 items that can be used as
research tools for marital satisfaction,
communications, problem solving, and ideal
falsification. The questions of the questionnaire have
5 answer choices: 1(I totally agree), 2(I agree), 3(I
neither agree nor disagree), 4(I disagree), and 5(I
totally disagree); they were scored on a scale of 1 to 5.
The questionnaire's alpha coefficient for subscales,
such as marital satisfaction, communi-cations,
problem-solving, and ideal falsification were 86%,
84%, 83%, and 86%, respectively. The retest validity
of the questionnaire for each subscale was 81%, 90%,
28
92%, and 93%. Alpha coefficient in Asoodeh's study
(2010): sample size: 365 couples, respectively, 68%
(by removing item 24, alpha will be 78%), 78%, 62%,
and 77%.29 In a study conducted by Mahdavi et al.18 ,2
methods were used to obtain the reliability of the
questionnaire: Cronbach's alpha and split-half. For the
whole questionnaire, the reliability was 0.72 and 0.71,
respectively, which showed that the reliability
coefficients were acceptable.
C) Beck's short-form depression questionnaire (13
items): this questionnaire consisted of 13 self-report
items, which expressed certain depression signs. Each
item of this questionnaire includes a 4-choice scale
with a score range of 0 to 3. Maximum and minimum
scores were 39 and 0, which were provided for
measurements in different semiotics areas of
depression, such as emotional depression, cognitive
depression, motivational depression, and
physiological depression. Lait, Fout and Elior30
reported that Beck's short-form Cronbach's alpha
coefficient (13 items) is 0.87; and they reported that
the re-testability is 0.90 within 2 weeks. In addition, in
a study, Rajabi30 examined internal homology and the
reliability of short-form items of the questionnaire for
students in Shahid Chamran University, Ahvaz, Iran.
Based on the analysis of the main components, 2
factors were obtained: the first factor was negative
emotion towards oneself, which expressed 43.9% of
the items' variance; and the second factor was lack of
joy, which expressed 8.6% of the items' variance.
Cronbach's Alpha Coefficient and Split Half were
reported to be 0.89 and 0.82 for the whole
questionnaire and correlation coefficient between the
short-form and 21-item form of Beck's depression
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questionnaire was 0.67. Short-from split-half
internalcoordination coefficient of Beck'sdepression
questionnaire, after applying Spearman-Brown corrected
formula for the whole questionnaire, was 0.82; 0.82 for
negative emotion towards oneself (first factor) and 0.76
for lack of joy (second factor).In a study conducted by
Mahdavi et al.18, to determine the reliability of Beck's
depression questionnaire, 2 methods (Cronbach's alpha
and split-half) were used for the whole questionnaire and
they were, respectively, 0.94 and 0.90, showing that
reliability coefficients were acceptable.

participated in the sessions and stating that the
patients can withdraw at each stage of the research.
Ensuring that the information obtained from the
participants will remain confidential (privacy and
confidentiality). Respecting to the patients who
involved in the research ethically and avoiding
discrimination.
Therapy Plan
The protocol of the therapy sessions was held
based on Strosal, Hiz, and Wilson's book (acceptance
and commitment)31 within 1 month.
The summary of the contents of each session is as
follow:

Ethical considerations
Obtaining informed consent from the patients, who

Session 1 Meeting of group members and therapist, discussion on privacy, breast cancer, examination of negative
thoughts and emotions, listing 6 of the most important problems in life, description of therapy approach,
and implementation of pre-test.
Session 2 Checking the activities of session 1, measuring patients' problems in ACT viewpoint, explaining creative
hopelessness, introducing external and internal world in ACT therapy plan, providing a list of advantages
and disadvantages and methods of controlling problems in everyday life.
Session 3 Checking the activities of session 2, discussion over ineffectiveness of controlling negative events using
metaphors and training the tendency to think and feel negative, recording cases where patients have
managed to get rid of inefficient control methods.
Session 4 Checking the activities of session 3, introducing values, goals, measures, and obstacles to therapy,
training the separation of assessments from personal experiences and observing thoughts without judgment,
recording cases where patients have managed to observe experiences and emotions without evaluating.
Session 5 Checking the activities of session 4, discussing amalgamation and using metaphors and experimental
practice, communicating with present and considering oneself as context, training mind-awareness techniques,
recording cases where patients have not been able to observe thoughts, using mind-awareness techniques.
Session 6 Checking the activities of session 5, identifying patients' life values and evaluating values based on their
level of importance, introducing perceived self-distinctiveness, continuing to identify life areas, role of
choice in actions, providing a list of obstacles to the realization of values.
Session 7 Checking the activities of session 6, introducing fusion with life story, emphasizing living the moment,
offering practical strategies for solving problems, using metaphors, planning for commitment to values,
reporting steps taken for values, and thinking about the accomplishments of sessions.
Session 8 Concluding the concepts taught during sessions, asking members to explain their accomplishments,
planning for the rest of their lives, implementing post-test and finally appreciating respondents for
participating in the research.

Table 1. Descriptive Information of Women With Breast Cancer in Trial and Control Groups
Variable

Trial Group

Control Group

20

Number of Participants
Average Age

48.11

20
46.08

Marital Status
Bachelor
Married

2
18

1
19

Education Status
High school Diploma
Bachelor Degree
Master Degree
Ph.D.

5
11
4
0

8
10
2
0

Results
The descriptive information of participants are
shown in table 1. The data presented in table 2 show
the mean and standard deviation of trial and control
group before and after interventions. As can be seen,
in the trial group, the mean of perceived stress in
pretest (26.80) is greater than the mean of perceived

stress in post-test (22.45). In addition, the mean
score of marital satisfaction in pre-test (103.15) is
lower than the mean score of marital satisfaction in
post-test (116.90). The mean score of symptoms of
depression in pre-test (20.50) is greater than the
mean score of symptoms of depression in post-test
(12.60). In order to perform couple comparison of
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Table 2. Mean and Standard Deviation of Trial and Control Group, Before and After Interventions
Variable/grous
Perceived Stress
Trial
Control
Marital Satisfaction
Trial
Control
Symptoms of Depression
Trial
Control

Stage

Mean

Standard Deviation

Pre-test
Post-test
Pre-test
Post-test

26.80
22.45
27.45
28.30

6.51
5.79
6.37
6.19

Pre-test
Post-test
Pre-test
Post-test

103.15
116.90
96.30
94.85

17.08
16.43
14.61
13.11

Pre-test
Post-test
Pre-test
Post-test

20.50
12.60
18.40
19.0

7.36
5.90
5.44
5.73

Table 3: Comparison of Perceived Stress, Marital Satisfaction, and Depression in Trial and Control Group
Before and After Interventions
Variable

Groups

Mean Differences
Before and After
Interventions

Standard Deviation
Differences Before
and After Interventions

t-test

DF

P-value

4.35
-0.85

3.70
2.25

5.25
-1.68

19
19

0.000
0.110

-13.7
1.45

8.65
3.56

-7.11
1.82

19
19

0.000
0.084

7.90
-0.60

5.12
1.78

6.88
-1.50

19
19

0.000
0.150

Perceived Stress
Trial
Control
Marital Satisfaction
Trial
Control
Depression
Trial
Control

the effect of punctuations before and after
interventions, we used t-test (table 3).
According to "t" and its significance, a significant
difference was shown between the scores of
perceived stresses in the trial group before and after
interventions (t-test = 5.25, P<001). However, there is
not a significant difference between the scores of
perceived stresses of the control group (t-test = -1.68,
P = 0.110). There is a significant difference between
the scores of marital satisfactions in the trial group
before and after interventions (t-test = -7.11,
P<0.001). But, there is not a significant difference
between the scores of marital satisfactions in
thecontrol group before and after interventions (t-test
= 1.82, P = 0.084). A significant difference

was shown between the scores of symptoms of
depression control group before and after
interventions (t-test=6.88, P<0.001). But, there is not
a significant difference between the scores of
symptoms of depression in the control group before
and after interventions (t- test = -1.50, P = 0.150).
According to the effect of independent variable
(ACT) on the scores of dependent variables
(perceived stress, marital satisfaction, and symptoms
of depression), we used multivariate covariance
analysis (MANCOVA). First, tests such as Pillai's
Trace, Wilks' Lambada, Hotelling's Trace, and Roy's
Largest Root were administered at the same time to
examine the effect of ACT factor on the 3 dependent
variables.

Table 4. Results of Multivariate Covariance Analysis of Perceived Stress, Marital Satisfaction, and Symptoms
of Depression in Control and Trial Groups, Controlling the Effect of Pretest
eta square

Statistical
competence

0.000

0.407

0.98

36

0.000

0.407

0.98

3

36

0.000

0.407

0.98

3

36

0.000

0.407

0.98

Test title

Value

F

Df hypothesis

Df error

Pillalis
Trace

0.407

8.24

3

36

Wilks’
Lambada

0.593

8.24

3

Hotelling’s
Trace

0.687

8.24

Roy’s
Largest root

0.687

8.24

The data presented in the above table show that by
controlling pretest, there is a significant difference
between women with breast cancer in trial and control
groups in terms of perceived stress, marital
satisfaction, or symptoms of depression (P< 0.001).
20

P-value

η square, which was 0.40, shows that 40% of personal
differences is in the post-test scores of perceived
stress, marital satisfaction, and symptoms of
depression relating to the ACT effect. In order to
understand in which variable, the observed difference
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Table 5. Results of Single-variable Covariance Analysis of Perceived Stress, Marital Satisfaction, and
Symptoms of Depression in Control and Trial Groups, Controlling the Effect of Pretest
Variable/change source

SS

DF

MS

F

P-value

η square

1061.47
281.97
305.67

1
1
37

1061.47
281.97
8.26

128.48
34.13

0.000
0.000

0.77
0.48

1
1
37

6953.56
2509.04
29.15

177.58
64.07

0.000
0.000

0.83
0.63

1
1
37

845.72
611.88
11.97

70.62
51.09

0.000
0.000

0.65
0.58

Perceived stress
Pre-test
Group
Error

Marital satisfaction
Pre-test
Group
Error

6953.56
2509.04
1448.78

Symptoms of depression
Pre-test
Group
Error

845.72
611.88
443.07

is significant, we used single-variable covariance
analysis (ANCOVA) for each dependent variable.
The results of this analysis have been presented in
table 4.
As shown in table 5, the probability of accepting
"zero" hypothesis for comparing trial and control
groups in post-test of all variables (perceived stress,
marital satisfaction, and symptoms of depression) is
lower than 0.05; in other words, after adjusting the
scores of pretests, there are significant interaction
differences between groups' respondents in post-test
of all variables.
The data presented in table 1 and 4 show that,
according to the mean score of perceived stress of the
trial group (22.45), compared to the mean score of
perceived stress of the control group (28.30), ACT
effect significantly reduces stress in post-test (F =
34/13, P<0.001); and 48% of personal differences in
the score of perceived stress is associated with the
effect of ACT. On the other hand, according to the
mean score of marital satisfaction in the trial group
(116.90), compared to the mean score of marital
satisfaction has significantly increased marital
satisfaction in the trial group (F = 64.07, P<0.001);
and 63% of personal differences in the scores of
marital satisfactions is associated with ACT. In
addition, according to the mean score of depression in
the trial group (12.60), compared to the mean score of
depression in the control group (19.0), ACT has
significantly reduced symptoms of depression in the
trial group (F = 51.09, P<0.001); and 58% of personal
differences in the scores of symptoms of depression is
associated with ACT.
Discussion
The findings of the present study indicated that
group therapy training based on acceptance and
commitment significantly reduced perceived stress,
symptoms of depression, and enhanced marital
satisfaction in women with breast cancer. During the
treatment, patients learned to neutralize negative
thoughts (observation of simplified thoughts) and to
practice acceptance.
These practices led the patients to adopt a more
neutral attitude towards their social and psychological
problems. Knowledge and awareness growth in their

thoughts and reactions might help them be aware of
negative reactions and make them avoid conflict with
the old life patterns as well as not to choose
conflicting behaviors. In fact, this psychological
training helps them experience negative thoughts and
reactions in a new way. In other words, by
improvement of mental flexibility, change in
perception of the person, acceptance of negative
thoughts and feelings, reduction of experimental
avoiding, comprehensive awareness and considering
the observer himself, faulting individual roles and
temporary features, recreation of values, and
commitment to achieve them, ACT can reduce
psychological problems of women with breast cancer.
In general, the research results are in line with the
findings of other investigations, such as Mojtabaie
32
and Asghari that demonstrated that ACT
significantly reduce symptoms of depression in
women with breast cancer. Mohabbat-Bahar et al.33
indicated that ACT is an effective method to reduce
anxiety and depression in women with breast cancer.
34
Moreover, Feros et al. concluded that ACT is as
effective as other psychotherapy approaches,
including behavioral-cognitive therapy approach on
the improvement of quality of life in patients with
cancer. Another study carried out by Najvani et al.35
indicated that ACT can be introduced as an
intervention approach in treatment of depression in
women with breast cancer. In addition, the main
purpose of ACT is increasing the acceptance rate of
thoughts and feelings associated with cancer as well
as enhancing the psychological flexibility which
leads to such changes in patients. The results of other
studies in the field of using ACT show that
implementing such an intervention provides
psychological flexibility in patients with cancer,
leading to changes in stress level , life quality, pain,
and behavior.34 As was mentioned before, mindawareness is one of the basic concepts in the ACT
model, whose findings have shown that managing
stress, based on mind-awareness, can play an
effective role in reducing psychological stress and
enhancing life quality and spiritual health.36 Since
treatment of cancer requires strategies that help
patients adapt to their therapy procedures,
psychological trainings can play an effective role in
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realizing this goal, especially acceptancecommitment therapy approach which believes that
patients are never considered to be losers, damaged,
or hopeless. In fact, this approach is always a type of
rehabilitation which believes that all individuals
deserve a life based on values, wealth, and meaning.
In addition, pain is considered a part of life not an
external essence for getting rid of life; and
advancement has not been defined as an absolute
level of success, but it includes the moment and
consideration of future in order to reach a valuable
life.37 Generally, the acceptance of main ACT
processes makes commitment easy. Commitment
processes include the use of experimental rehearsals
and metaphors, helping patients verbally express
goals (i.e. values) that they purposefully and
meaningfully select in their lives, and make
commitment to consistent behavior changes that are
led by these values (i.e. committed action); in
addition, the acceptance of personal thoughts,
emotions, and feelings has been designed to make the
process of navigated committed action easy.38
Finally, it can be said that implementing group
therapy interventions based on acceptance and
commitment not only provides the possibility to
accept emotions but also helps patients get rid of
their useless methods for controlling and eliminating
negative emotions and experiences, leading them to
commitment to action based on values; this process
helps reduce stress and depression as well as increase
the components of marital satisfaction in women
with breast cancer. Hence, we can use ACT as a
proper intervention to enhance patients' capabilities
in order to adapt to cancer and reduce its
psychological effects. This therapy could be used as
a complementary psychotherapy and medicine
therapy in order to reduce stress and symptoms of
depression and enhance marital satisfaction in
women with breast cancer.
According to the results of this and other studies
on effectiveness of psychological interventions on
chronic disease, it is suggested that oncology
specialists not only rely solely on medical treatment
but also refer the patients to consultation and
psychotherapy centers to use psychological
interventions based on ACT in line with the
improvement of mental health and the use of effective
strategies to deal with the pain caused by the disease.
Time interval between the stages of pretest and
posttest as well as the lack of follow-up stage to
assess the extent of education impacts (ACT) on
patients with breast cancer were limitations of the
study.
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ABSTRACT

Background: Genetic factors associated with cancer have been widely
investigated and several polymorphisms have been connected with breast cancer.
Breast cancer (BC) can be considered one of the most popular reasons of death
among women. BC, likewise, is the second cause of death in Iran. The present
research aims at determining the frequency of the ﬁbroblast growth factor receptor
(FGFR) gene polymorphism in patients with breast cancer.
Methods: The FGFR family is one of the tyrosine kinase receptors containing
4 members, whose pathway is activated in many tumors. We assessed, for the
ﬁrst time, these polymorphisms and their consequences on the breast cancer risk
association in an Iranian sporadic population-based case-control study including
126 patients with breast cancer and 160 controls using a PCR-RFLP-based assay.
Results: The analyses of the experimental and control groups indicated that
homozygote genotype FGFR4 Gly/Gly has the highest frequency in experimental
and control groups (30.4% and 18.9%). The main genotype FGFR4 Gly/Gly
risk factors in our population were: ArgGly /GlyGly, OR = 2.359, 95% CI =
0.208 - 4.621, P = 0.001; ArgArg /ArgGly, OR = 0.412, 95% CI = 0.082 - 0.547, P =
0.078, ArgArg /GlyGly, OR = 0.076, 95% CI = 0.030 - 0.189, P = 0.26.
Conclusions: A signiﬁcant association was observed between breast cancer
risk and FGFR4 GlyGly and ArgGly polymorphism.

Introduction
Of several types of tyrosine kinase receptors,
stem cell factor, platelet derived growth factor,
epidermal growth factor, macrophage colony
stimulating factor, and insulin receptors could be
named. The FGFR family is one of the tyrosine
kinase receptors containing 4 members, which have
a highly conserved structure: extracellular ligandbinding domain, transmembrane domain, and
intracellular tyrosine-kinase domain.1
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There are 4 high-affinity tyrosine kinase FGF
receptors (FGFR1-4).1, 2 The 4 FGFRs produce
ligand-binding specific isoforms by tissue-specific
alternative mRNA splicing of the genes.3-7 FGFs play
a critical role in cell signaling.8 FGF-FGFR complex
activates the intracellular tyrosine kinase, mediating
signal transduction through the direct phosphorylation of adaptor proteins.9 Complex FGF signaling
networks are crucial in the multiple cell biological
activities like proliferation, differentiation,
mitogenesis, migration, and apoptosis, and are,
hence, implicated in tumor genesis, 1 0 - 1 2 the
development of solid tumors, cancers, and other
malignancies. A germ-line polymorphism in the
FGFR4 gene (rs351855), resulting in the expression
of FGFR4 containing either glycine (Gly388) or
arginine (Arg388) at codon 388, and a G to A
conversion was discovered, resulting in the
substitution of glycine by arginine at position 388
Hosseini. Arch Breast Cancer 2017; Vol. 4, No. 1: 24-27
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in the transmembrane domain of the receptor.
On the other hand, a few studies discussed its role
and association with breast cancer risk.
Breast cancer is a progressively significant
reason of death among women; hence, the present
study aimed at clarifying the role of FGFR4
(rs1966265, rs376618, and rs351855) as a high-risk
breast cancer using of PCR-RFLP method.
To the best of our knowledge, the present research
is the ﬁrst attempt to investigate the association
between the polymorphisms of FGFR4 gene and the
risk of breast cancer in an Iranian context.
Methods
Patients data
The analyses were performed for 126 patients and
160 controls genotyped for FGFR4 and aged
between 35 to 55.
The Local Ethical Committee of Islamic Azad
University approved the present study from patient
and control group rights point of view.
Before the onset of the study, the blood samples
were collected from patients and controls. The
participants were genotyped for the FGFR4 SNP,
using genomic DNA obtained from peripheral blood
lymphocytes. DNA was separated from peripheral
blood, using FelxiGene DNA extraction kit (Qiagen
Germany).
Genotyping
The polymorphisms were distinguished utilizing
a modified PCR-RFLP method.13, 14 The PCR primers
were synthesized by TAG Copenhagen A/S. Primers
for each polymorphism is as follow. The primers
ofthe FGFR4 were forward 5′GACCGCAGCA
GCGCCCGAG GCCAG-3′ and revers 5′AGAGGGAAGAGGGAGAGCTTCTG-3′ .15 The
cycling conditions were 94°C, 30 sec; 60°C, 30 sec;
72°C, 60 sec (35 cycles). The PCR products were
digested with 1 unit of BstNI (New England
BioLabs); and the amplified fragment of 168-bp was
cut into fragments, the Arg 388 allele by 2 distinctive
fragments of 82 and 27 bp, and a single distinctive

band of 109 bp was observed for the Gly388 allele
and separated on a 6% acrylamide gel.
This method can detect all 3 possible genotypes
for the polymorphism: homozygous wild type,
heterozygous variant type, and homozygous variant
type.
The genotypes and allelic frequencies of FGFR4
polymorphisms in the experimental and control
groups were analyzed by χ2 and Fisher’s exact tests.
Results
The present study was the first attempt to clarify
the role of FGFR4 as a high-risk breast cancer using
PCR-RFLP method.
There was a significant association between
FGFR4 polymorphism and breast cancer risk.
The analyses of the experimental (126 patients)
and control groups (160 patients) indicate that
homozygote genotype FGFR4 Gly/Gly has a high
frequency (30.4%, 18.9%) in both groups.
On the other hand, the heterozygote genotype in
FGFR4 Arg/Arg has an increase in frequency in
control group compared with experimental group
(2.1 in patients and 17.1 in control group).
Table 1 showed some information on the
Genotype FGFR4 Gly/Gly most common risk
factors: ArgGly /GlyGly, OR = 2.359, 95% CI =
0.208 - 4.621, P = 0.001* * *; ArgArg /ArgGly, OR =
0.412, 95% CL = 0.082 - 0.547, P=0.078**; ArgArg
/GlyGly, OR = 0.076, 95% CI = 0.030 - 0.189, P =
0.26.
In the present study, we found a significant
relationship between the presences of FGFR4
Gly/Gly and breast cancer.
Discussion
The FGFR4, MTHFR, and HFE genes are related
to neoplastic diseases development, particularly,
FGFR4 or Fibroblast growth factor receptor 4,
involved in cancer progression.16
The FGFR4 Gly388Arg polymorphism in the
transmembrane domain of the receptor contributes to
genetic susceptibility to cancer cell invasiveness and

Table 1. FGFR4 genotype frequencies [n (%)] in experimental and control groups
Study group

N

Arg/Arg

Gly/Gly

Arg/Gly

Experimental

126

6 (2.1%)

87 (30.4%)

33 (11.5%)

Control

160

49 (17.1%)

54 (18.9%)

57 (19.9%)

Total

286

55 (19.2%)

141 (49.3%)

90 (31.5%)

Genotype FGFR4

OR

95% CL

P-value

ArgArg /ArgGly

0.412

0.082 - 0.547

0.078*

ArgGly /GlyGly

2.359

0.208 - 4.621

≤0.001

ArgArg /GlyGly

0.076

0.030 - 0.189

0.26

Table 2. Comparison of genotypes

* P<= 0.05
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clinical chemo-resistance in breast cancer.17
The FGFR4 Arg (388) allele was observed to be
associated with a poor prognosis according to
several studies that showed single nucleotide
polymorphism (SNP) at codon 388 (Gly or Arg) of
ﬁbroblast growth factor receptor 4 (FGFR4) was
related with prognosis in patients with colorectal
carcinoma, head and neck SCC, and several types of
cancer including breast cancer.17,18
In a study in 2011, appeal in the genetic
susceptibility to cancers led to a rising attention to
the study of polymorphisms of genes engaged in
tumor geneses. We had already published a study, in
which 2 common functional polymorphisms existed
in the MTHFR gene, C677T (rs1801133) and
A1298C (rs1801131).19 Thus, we decided to select
this SNP FGFR4, because we had already worked
upon FGFR2 , even interionic and FGFR1.20,21
As a matter of fact, they were enzymes playing a
central role in the methyl group metabolic pathway,
which were engaged in both DNA methylation and
DNA synthesis.
Some scientists challenged the existence of an
association between polymorphisms and different
cancer; as an example, Nan et al. 22 could not find any
evidence for associations among these 7 genetic
variants and the risks of melanoma and
nonmelanocytic skin cancer in Caucasian American
15
women. Bange et al. concluded that cancer
evolution and tumor cell motility are associated with
the FGFR4 Arg (388) allele in German population.
However, many studies discussing other types of
cancers found significant association, for example;
Marme et al. 23 found that FGFR4 Arg388Gly
genotype strong context specific prognostic factor in
patients with advanced ovarian cancer in German
population. Xu et al.24 proposed that the FGFR4
Gly388Arg polymorphism most likely contribute to
susceptibility to cancer, particularly in Asians.
Besides, Arg (388) allele might be associated with
increased risks of prostate cancer. Tanuma et al.25
discovered that the majority of patients with
homozygous Arg388 FGFR4 and whereas >90%
patients carrying homozygous Gly388 FGFR4 were
excellent predictors of the prognosis for oral
squamous cell carcinoma for (OSCC) in Japanese
patients.
Da Costa Andrade et al.18 demonstrated that the
FGFR4 Arg (388) allele was associated with survival
in head and neck squamous cell carcinoma in
Brazilian population. Wang et al. 26 found that the
FGFR-4 Arg388 allele was associated with both an
increased incidence and clinical aggressiveness of
prostate cancer in American population.
In a study conducted by Morimoto et al.27 a
significant correlation was found between FGFR4
Gly388 and prognosis in patients with soft tissue
sarcoma in Japanese population. Wang et al.26
conclude that Homozygosity for the FGFR-4 Arg
26

.

allele was strongly associated with prostate cancer in
white men with pelvic lymph node metastasis.
Dutra et al. 26 found Arg388 genotype and
expression, as a novel marker of prognosis in
squamous cell carcinoma of the mouth and
oropharynx in Brazilian population.
Finally, the results of a research suggested that
FGFR-4 induced to breast cancer. Thussbas et al. 27
and Xu et al. 24 found that FGFR4 Arg388 genotype
was a marker for breast cancer progression in
German and Asian population. Findings of the
Seitzer et al. 30 study indicated FGFR4 Arg388 allele
as a functional prognostic marker for breast cancer
progression in mouse.
In brief, other scholars found best association in
FGFR4 Arg, and Arg/Gly, with breast cancer risk.
However, in my research studies, there were a
strong association between FGFR4 Gly/Gly, and
breast cancer risk.
Hence, in our study, it can be concluded that there
is a relation between the presence of FGFR4 Gly/Gly
and increase breast cancer risk.
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ABSTRACT

Background: Cylindroma of the breast is a rarely described tumor that closely
resembles its dermal counterpart.
Case presentation: We report a case of a 55-year-old woman with an incidental
finding of a left breast mass on screening mammography. On histologic
examination, the tumor was found to be consistent with cylindroma of the breast.
Conclusions: Generally considered to be a benign lesion, cylindroma of the
breast may be challenging to differentiate from morphologically similar tumors,
such as solid type adenoid cystic carcinoma, and this uncertainty may lead to a
dilemma in treatment options. These patients should be followed closely, as longterm outcome data is not available given the uncommon occurrence of these
lesions within the breast.

Introduction
Cylindroma of the breast (CB) is a particularly
rare lesion. It has been considered to be a benign
lesion, similar to its dermal counterpart, and is often
referred to as a dermal analogue tumor. Dermal
cylindromas are more common, usually found as a
solitary lesion, but may occur as multiple lesions in
patients with Brooke-Spiegler Syndrome (BSS).
Individuals with BSS develop multiple skin tumors
such as cylindromas, spiradenomas, and
trichoepitheliomas due to a mutation in the CYLD1
tumor suppressor gene that results in an error in
apoptosis regulation. These tumors usually originate
in hair follicles or sweat glands and are most often
benign but may be malignant.1-7 While dermal
cylindromas are usually found on the head and neck,
CBs arise from the breast parenchyma without
involvement of the overlying skin, which is not

surprising as breast tissue originates from the
primordium that gives rise to the cutaneous apocrine
glands.1-7 Cylindromas may also be found in the
salivary glands, lungs and kidneys. We report an
individual case of an asymptomatic breast tumor
discovered on screening mammography and discuss
the challenge of differentiating CB from adenoid
cystic carcinoma. We review the current literature
and the difficulty of establishing a definitive
diagnosis and treatment plan.
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Case Presentation
A 55-year-old female with a history of bilateral
subglandular saline breast implants presented with
an asymptomatic abnormal finding on initial
screening mammography classified as BIRADS 4
(Figure 1-A). On exam, she was found to have a wellcircumscribed 8mm palpable mass located in the 10
o’clock position, approximately 5 cm from the
nipple without involvement of the overlying skin.
There was no lymphadenopathy.Ultrasound
confirmed a 0.8 cm lobulated hypoechoic mass in the
left upper inner quadrant with irregular borders and
increased vascularity (Figure 1-B). An excisional
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biopsy was recommended due to the close proximity
of the lesion to the implant.
The patient had a significant maternal family
history of cancer, including a perimenopausal aunt
with breast cancer. Her mother and other maternal
aunts, uncles, and cousins were diagnosed with
colon, lung, prostate, brain, and unknown primary
cancers between the ages of 40-60 years. Hereditary
risk and genetic testing were reviewed and genetic
screening revealed a PMS2 gene mutation, which is
linked to Lynch syndrome. This mutation results in
dysfunction of a DNA mismatch repair gene that
increases the lifetime risk of colorectal, gynecologic,
gastrointestinal, brain, sebaceous and various other
types of cancer.
An ultrasound guided excisional biopsy revealed
a low grade basaloid tumor of uncertain malignant
potential with an involved margin, consistent with
but not definitively, a cylindroma (Figure 2). The
receptor status was ER-neg, PR-neg, Her2/neu-neg.
The cells stained positive for p63 at the periphery.
Due to the histologic similarity to adenoid cystic
carcinoma (ACC), the decision was made to return to
the operating room for re-excision. No residual
tumor was seen on pathology.

In considering evaluation and/or treatment of the
axilla, a review of the literature describes CB as a
benign lesion treated with wide local excision alone.
However, some authors consider CB as a variant of
low-grade ACC with relatively indolent behavior.8
Reports of low-grade ACC noted lymph node
involvement in less than 2% of patients, usually in
tumors greater than 2 cm. Therefore, a sentinel
lymph node biopsy was not performed. Medical and
radiation oncology consultations were completed
postoperatively. Further testing included a
colonoscopy that was normal as well as a CT scan of
the chest, abdomen and pelvis with no evidence of
synchronous lesions or metastasis. Systemic therapy
was not indicated. However, as decreased local
recurrence with postoperative radiation in the ACC
population has been demonstrated, and because
recurrence may be difficult to detect early on
mammography due to shielding from the breast
implant, adjuvant radiation therapy was
recommended in the face of the patient’s gene
mutation. The patient tolerated 50 Gy of external
beam radiation to the tumor bed and remains well 4
months after treatment. Close follow-up is planned
with physical examination and yearly mammogram.

Figure 1. A) Spot compression craniocaudal view shows a lobulated mass (arrow) in the upper inner
quadrant adjacent to the silicon implant (double arrow) B) Ultrasound shows a lobulated hypoechoic solid mass
(arrow) with irregular borders closely adherent to the implant capsule (double arrow)

Figure 2. A) Low power image shows the relatively well circumscribed nature of the tumor composed of small, uniform
basaloid cells B) Jigsaw pattern of growth with focal infiltration into fat C) Prominent hyaline basement membrane
material (arrow) surrounding nests of basaloid cells
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Discussion
Cylindroma of the breast often has borderline
histologic features similar to those of adenoid cystic
carcinoma, posing a dilemma for the clinician in
predicting the benign or malignant behavior of these
tumors, resulting in the potential for under or overtreatment. The rare nature of these tumors makes it
difficult to accumulate adequate clinical data for
physicians to help patients make informed decisions
on the best course of treatment.8
A cylindroma originating in the breast is rare with
only 15 reported cases in the literature. Accurate
identification can be challenging. Distinguishing CB
from solid variant ACC, basaloid type is paramount to
guiding treatment. CB classically displays well
circumscribed, non-encapsulated nests and
trabeculae of central basaloid cells and peripheral
myoepithelial cells arranged in a characteristic jigsaw
pattern surrounded by a thick periodic acid Schiff
positive basement membrane that is immunoreactive
for collagen IV. Immunohistochemical analysis
typically demonstrates central basaloid cells that stain
positive for cytokeratin 7 (CK 7) , eccrine ducts that
stain positive for CEA, peripheral myoepithelial cells
that stain positive for p63, and Langerhans cells that
stain positive for S100 protein. ACC similarly
demonstrates nests and trabeculae of basaloid cells,
as well as negative receptor status for estrogen,
progesterone and Her2/neu receptors. However, it
lacks the thick, continuous basement membrane and
Langerhans cells. It also shows nuclear atypia,
mitotic figures, invasive growth patterns, and
possible mucin production.1-8
While ACC has an excellent prognosis, it may
manifest an aggressive and malignant course.
Patients with local recurrence and distant metastasis
have been reported; therefore, it is generally treated
by mastectomy or lumpectomy with adjuvant
radiation therapy. CB, however, is thought to be a
benign tumor, treated with wide local excision
alone.6 Fusco et al. recently proposed an additional
method for differentiating CB from ACC using
molecular analyses in addition to histological and
immunohistochemical evaluations. They utilized
whole-exome sequencing to confirm a clonal
somatic CYLD site mutation, solidifying the
diagnosis of CB as opposed to ACC.9 This added
diagnostic evaluation may play a key role in
selecting the proper treatment for patients where
tumor identification is in doubt, such as in our case
where, after multi-specialist review and discussion
with our patient, the tumor was treated as ACC by the
radiation oncologist.
Most authors agree that cylindroma of the breast
was first described by Gokaslan et al. in 2001.1 Our
review of this and all subsequent case reports found
the mean follow up period was 22 months (6 months5 years, although several (n=8) of the reported cases
do not specify follow up data). Aside from a single
30

report of a CB malignancy published in 1939 by
Nayer (likely not a cylindroma), no metastasis or
recurrence has been reported for confirmed CB.2,3,5-7,10
Interestingly, of the 15 cases reviewed, 5 women
were found to have synchronous invasive breast
cancer (2 invasive lobular, 3 invasive ductal), more
than triple the population incidence for synchronous
breast cancer. While the cylindroma was an
incidental finding on final pathology in these cases, it
does raise questions about a possible association of
this rare tumor with other malignant lesions.
Bilateral breast MRI screening was considered but in
light of limited data in these uncommon cases and
plans for close follow-up, it was not recommended in
this setting.
In conclusion, breast cylindroma is a rare tumor,
and there is limited data to predict the long-term
behavior and malignant potential of this tumor.
Similarities with adenoid cystic carcinoma make the
correct diagnosis challenging in some cases. Further
investigation and follow up of women with
cylindroma of the breast will be necessary to provide
the best treatment and prognosis for patients.
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ABSTRACT

Background: Idiopathic granulomatous mastitis (IGM) is a rare benign breast
disease, which can mimic breast cancer. As the managements of IGM and breast
cancer are entirely different and the initial clinical manifestations are similar in
several cases, it is very important to differentiate them.
Case presentation: We reported a 48-year-old female patient with IGM and
breast cancer. She was referred to the outpatient clinic with bilateral large masses
and clinical impression of bilateral breast cancer with inflammatory features in the
right side. Through pathology, the diagnoses of invasive ductal carcinoma (IDC)
for the left breast lesion and IGM for the right breast lesion were confirmed,
respectively. Incisional biopsy was performed for the right breast lesion to rule out
breast cancer and to make sure of the diagnosis of IGM.
Conclusion: To the best of our knowledge, breast cancer and IGM were
reported only in two studies. Although IGM is not the underlying cause of breast
malignancy, the diagnosis of breast cancer should always be kept in mind. Any
other lesions in these patients should be assessed well to rule out breast cancer.

Introduction
Idiopathic granulomatous mastitis (IGM) is a rare
benign condition of the breast, which can mimic
breast cancer .1 The clinical presentation of IGM may
range from a mass, thickening, nipple discharge,
dimpling to nipple retraction and edema, which are
usually accompanied by concurrent inflammatory
signs, for instance, redness, peau d’orange, and skin
edema. While the therapeutic options for the
management of IGM are limited to medical therapy,
mainly anti-inflammatory drugs, and no rule is found
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for chemotherapy, hormonal therapy, and radiation
therapy. Breast cancer is mostly managed by surgery
and chemoradiotherapy as well as hormonal therapy.
Thus, while the managements of these two diseases
are quite different, the initial presentations are
identical in most cases; therefore, it is of utmost
importance to differentiate IGM from breast cancer.2
In the present study, a patient with IGM was
presented as she was diagnosed with breast cancer,
too.
Case Presentation
A 48-year-old female patient was referred to
KBDI (Kaviani Breast Disease Institute) with the
chief complains of bilateral large palpable masses in
her both breasts and nipple retraction in her right
breast during the last four months. She had no history
of breast and ovarian cancer in her first and second
degree relatives, and there were no important
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Through the physical examination, a 50-mm
hard, ill-defined, and fixed-to-skin mass was
palpated in her right breast with marked diffused
edema, redness, peau d’orange, and nipple retraction
in the central part of the same breast. In her contralateral breast, there was also a 35-mm hard, illdefined movable mass in upper central part of the
breast. Ultrasonography (US) revealed a large hypoechoic mass with irregular borders and multiple
echcogenic foci and inflammatory changes,
indicating mastitis, which had been spread between 7
o’clock to 11 o’clock as well as to the subareolar
region in right breast. Likewise, right
lymphadenopathy with cortical thickening with
preserved fatty hilum (the largest lymph node
32*11mm with 6mm cortical thickening) was
reported in US. Moreover, a hypo-echoic speculated
mass measuring 30*50mm with foci of calcification
and oval shape lymph node with compressed fatty
hilum (16*9mm) was observed in the left breast and
axillary region. Mammography showed distortion
and mass-like lesion in both breasts in the context of
extremely dense breast; CNB was performed for
both masses, and through pathology, the diagnosis of
stromal fibrosis, ductal epithelial hyperplasia, and
granulomatous inflammation with micro-abscess
formation was confirmed for the right breast lesion
(figure 1) and invasive ductal carcinoma with the
presence of lobular cancerization in left breast mass.

(figure 2). The results of further bacterial (including
mycobacterium tuberculosis, etc), and fungal
cultures of right breast specimen were negative.
Incisional biopsy was performed in the right breast
lesion to confirm the diagnosis of IGM and to rule
out of the malignancy in the right breast. Metastatic
work-up including multi slice CT-scan of thorax ,
abdomen, pelvic and whole body bone scan were
performed and there is no evidences of metastasis in
other parts. After the reconfirmation of the diagnosis
in open biopsy and based on multidisciplinary team
discussion (MDT) recommendation, the treatment
was started with neo-adjuvant chemotherapy
(Adriamycin, Cyclophosphamide and Docetaxel
regimen for 6 courses every 3 weeks). Two weeks
after neo-adjuvant chemotherapy, no palpable
masses were observed in neither of the breasts and
only small thickening in upper central part of the left
breast and in upper-medial part of the right breast
without edema and peaud’ orange were remained.
(figure 3) Magnetic resonance imaging (MRI)
results showed a single mass measured 20*12mm
without satellite lesions at the end of
chemotherapyin left breast. A wire was placed under
the guide of mammography to localize the small
lesion in order to perform breast conservative
therapy. (figure 4) Breast conserving surgery and
oncoplastic repair (round block technique) and
sentinel lymph node biopsy was performed on the

Figure 1. IIdioapthic granulomatous mastitis. A- Terminal duct lobular units are infiltrated by mixed inflammatory cells including
many histiocytes (poorly-formed granulomas). The arrow shows residue of a ductule. (H&E, x100), B- Mixed inflammatory infiltrate
is shown with higher magnification. (H&E, x400), C- This low power view confirms the lobulocentric distribution of inflammation.
The arrows depict the terminal duct lobular units. (H&E, x40), D- A terminal duct is surrounded by inflammatory cells including
epithelioid histiocyte, poorly formed granulomas. (H&E, x100)
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Figure 2. Left lesion – Invasive ductal carcinoma

Figure 3. Patient before surgery with wire localization in left breast

Figure 4. Mammography of both breasts with wire placed for localization of the lesion before surgery:
Craniocaudal views (Left), Mediolateral views (Right)

left breast cancer. Pathology results reported the
remnant of invasive ductal carcinoma. The treatment
was pursued by the radiation therapy and hormonal
therapy with Tamoxifen.
Discussion
IGM was first recognized and described by
Kessler and Wolloch in 1972 as a chronic, benign,
and rare condition, being able to mimic a variety of
3
inflammatory and malignant diseases of the breast.
Although the etiology and pathogenesis of IGM is
not completely recognized, several studies have
suggested that multiple factors might trigger IGM,
including metabolic or hormonal alterations and
imbalances (pregnancy, birth, breast-feeding,
hyperprolactinemia, oral contraceptive pills, α1antitrypsin deficiency, autoimmune reactions, direct
response to trauma, granulomatous inflammation of
the some other endocrine glands (e.g. thyroid),
smoking, chemical irritation, and unknown
3-6
microbiological agents). The disease often occurs
in reproductive ages, particularly in postpartum or
breast-feeding periods.5, 7 The case presented in this
study had no history of pregnancy and lactation
within preceding 10 years; she had only taken oral
contraceptives for a short period of time. The other
risk factors were all negative in the patient.
The diagnosis of IGM in most of the patients is
34

challenging and it can be made based on clinical,
radiological, and pathological features. Thus, the
diagnosis is often accompanied by marked delay
Most of the patients are referred to breast clinics
with painful and palpable breast masses, being
usually ill-defined and firm. The symptoms often
occur unilaterally and they are sometimes
concomitant with inflammatory signs and
symptoms, such as breast edema, breast erythema,
peau d’orange, sinuses tracts, fistula formation,
nipple retraction, skin changes, and skin
hyperemia.4,6,7 In most cases, the clinical presentation
of IGM mimics breast cancer especially locally
advanced or inflammatory breast cancer.
Considering the patient presented in this study, the
clinical presentation of the disease resembled
bilateral breast cancer.
The radiological features of IGM are usually
8
nonspecific and often mimic carcinoma. Focal
asymmetric density is the most common finding in
mammography, which is similar to the findings of
malignancies.9,10
The most common findings in ultrasound imaging
are parenchymal heterogeneity, irregular hypoechoic
mass, and abscess formation. 11 MRI cannot
distinguish between IGM and inflammatory
carcinoma in many patients.12 The definitive diagnosis
of IGM is determined by histological study.
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The radiologic findings in the presented patient were,
likewise, in favor of bilateral breast cancer.
Nevertheless, to confirm the diagnosis and based on
high clinical suspicion, incisional biopsy was
performed from the same breast and the
diagnosis of IGM was confirmed.
Histologically, IGM is characterized by nonnecrotizing granuloma formation with a localized
infiltrate of multi-nucleated giant cells and chronic
inﬂammatory picture with epithelioid histiocytes,
lymphocytes, plasma cells, and polymorph
leukocytes.5, 6 Our patient had bilateral masses, the
right-side mass with IGM diagnosis was large, fixed,
and ill-defined mass with breast edema and peaud’
orange that helped diagnosis clinically alike
inflammatory breast cancer; however, in histopathology, it was reported as IGM.
The management of IGM is controversial and
ranging from observation (50% of patients healing
spontaneously), surgical treatment (wide local
excision, incisional biopsy, drainage, mastectomy,
etc.), to medical treatment (corticosteroids,
Methotrexate, non-steroidal anti-inflammatory drug,
immunosuppressive agent, such as Azathioprine ,
antibiotics, and more recently, rifampin).6,13-17 We
selected observation for the right breast and neoadjuvant chemotherapy for the left breast cancer.
Importantly, malignancy and all other possible
causes of mastitis must be excluded before making
the diagnosis of IGM. Once diagnosed, the treatment
is often difficult and needs patients’ information
about the natural history of the disease and takes
considerable time. Considering the scientific
evidence showing that more than 50 percent of IGM
cases are misdiagnosed for breast cancer, histopathological examination should be used for definitive
diagnosis. 5,18
Considering the relationship of breast cancer and
mastitis, a cohort study was conducted in Sweden
can be mentioned. In this large-scale study, the
assessment was performed on 8411 patients with
sign and symptoms of mastitis. Among them, 106
women were diagnosed with breast cancer,
subsequently. They found no association between
breast cancer and inflammatory disease of the
breast.19 There existed no evidence, in which IGM or
any other types of mastitis could be considered a risk
factor for breast cancer.
To the best of our knowledge, only two studies
reported breast cancer and IGM together. In 2013,
Limaiem et al. 20 presented a case of a 77-year-old
female with coexisting lobular granulomatous
mastitis and ductal carcinoma in a single lesion. They
concluded that it is possible for a patient to have two
separate pathologies of breast carcinoma and
inflammatory disease of breast simultaneously. They
also suggested that dysplasia due to chronic
inflammation can cause breast carcinoma. In the
patient reported in our study, breast cancer and IGM

were revealed in two separate lesions in different
breasts at same time.
In a study conducted by Mazlan et al. in 2012,21
the authors reported a 34-year-old female who had
recurrent episodes of IGM and breast abscess in her
right breast for 8 years. She was treated by high-dose
corticosteroid and antibiotics. Her disease was under
good control in this period. Later, she was presented
with the progressive loss of vision and, subsequently,
the diagnosis of orbital tumor due to distant
metastasis of an unknown primary tumor.
Consequently, the biopsy of right breast showed
infiltrating ductal carcinoma. The authors discussed
the possibility of relationship between chronic
granulomatous mastitis and malignancy as a risk
factor. In our case, breast cancer appeared in contralateral breast in the same time.
In several studies, granulomatous mastitis was
22, 23
presented by multifocal or bilateral lesions. When
the main lesion is diagnosed as IGM, most of the
surgeons consider all the lesions as IGM and do not
proceed to have tissue diagnosis for each lesion. The
results of the present report showed that it is possible
for a patient with bilateral breast lesions to have
breast cancer and IGM at the same time.
Although IGM is not the underlying cause of
breast malignancy, based on the similar presentation
at the first referral and in the follow up visits, the
diagnosis of breast cancer should always be kept in
mind. Any new lesions in these patients should be
evaluated to rule out breast cancer at first and the
treatment of IGM can be continued, thereafter.
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By the time the initial clinical trials has started
population screening with mammography, this
technique has widely been used in many countries.
The Health Insurance Plan (HIP) trial started in 1963
and was offered to women with an age ranging from
40 to 64. The participants was randomized in 2
groups: the first were followed up with clinical
exploration and mammography, while clinical
follow up was offered to the control group. Ten years
later, the mortality of the intervention group was
reduced by 30% compared to the control group.
Other trials, like the Two-County, showed similar
results.1
Despite these good results, some controversies
about mammographic screening have arisen in the
last decade. The arguments of the critics against
mammography can be grouped in several categories:
a) small, if any, reduction of mortality due to
mammography (inadequate aleatorization of the
participants in the clinical trials, which makes it
impossible to calculate the real mortality decrease),
b) the rate of locally advanced breast cancers has not
significantly decreased despite the use of the
mammographic screening, c) false positive results
that generate anxiety and unnecessary biopsies, d)
overdiagnosis and overtreatment (less aggressive
cancers are diagnosed and treated, which would be
unlikely to kill the patient), e) high risk women
(bearing BRCA mutations) do not achieve benefit
from mammographic screening, but from MRI
follow-up, f) the sensitivity of mammography
decreases to 50% in dense breasts, and g) radioinduced cancers.2
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In the last decade, new technologies have
demonstrated to increase the sensitivity of
mammography, especially in dense breasts. On one
hand, Digital Breast Tomosynthesis (DBT), a new
breast imaging technique capable of showing
multiple slices of the breast parallel to the detector, is
a well-established technique.3 Multiple studies have
reported an important increase in the sensitivity of
mammography, up to 43%. The majority of the
cancers detected by DBT were invasive cancers,
which means that overdiagnosis should not be
relevant.3 On the other hand, ultrasound (US) is,
nowadays, widely used as a complementary
technique after mammography. In a recent Japanese
study (J-START), US has demonstrated to
significantly increase the sensitivity of
mammography and to reduce the rate of interval
cancers.4 As reported with DBT, the vast majority of
US-detected cancers were invasive. The Automated
Breast Ultrasound System (ABUS) offers the
technologists the possibility to perform a 3D US
examination of both breasts, which can be later
reviewed by the radiologist in a work station.3,4
Finally, Magnetic Resonance Imaging (MRI) is,
nowadays, considered the technique of choice for the
screening of high risk patients (mutations BRCA
1&2), because MRI shows the highest sensitivity
compared to conventional techniques.5
Taking into account the referred controversies
about screening and the new imaging techniques, the
question is: How should the breast cancer screening
be designed in this century? It is not easy to answer
this question, but, in my opinion, the key is to
classify the patients according to their risk to
develop breast cancer in future. High risk patients do
not achieve benefit from participating in screening
programs based on mammography; therefore, these
patients should undergo screening with MRI.
Fortunately, these patients are only a minority of the
female population.
Middle risk patients, including women with
positive family history of breast cancer as well as
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histologically proven risk lesions (atypical ductal
hiperplasia, lobular carcinoma in situ) could benefit
from adding DBT or even US after mammography.
Finally, women with fatty breasts and no positive
family history for breast cancer, likely the majority
of women in a screening, could be studied with
mammography alone (or combined with DBT at the
most). By using these criteria, the sensitivity of
breast cancer screening could increase and the
interval cancers decrease; and this is the way to
reduce the mortality due to breast cancer.
References
1. Strax P. Results of mass screening for breast
cancer in 50,000 examinations. Cancer.
1976;37(1):30-5.
2. Gotzsche PC, Olsen O. Is screening for breast
cancer with mammography justifiable? Lancet.
2000;355(9198):129-34.
3. Skaane P, Bandos AI, Gullien R, Eben EB,
Ekseth U, Haakenaasen U, et al. Comparison of
digital mammography alone and digital
mammography plus tomosynthesis in a
population-based screening program.
Radiology. 2013;267(1):47-56.
4. Ohuchi N, Suzuki A, Sobue T, Kawai M,
Yamamoto S, Zheng YF, et al. Sensitivity and
specificity of mammography and adjunctive
ultrasonography to screen for breast cancer in
the Japan Strategic Anti-cancer Randomized
Trial (J-START): a randomised controlled trial.
Lancet. 2016;387(10016):341-8.
5. Sardanelli F, Podo F, Santoro F, Manoukian S,
Bergonzi S, Trecate G, et al. Multicenter
surveillance of women at high genetic breast
c a n c e r r i s k u s i n g m a m m o g r a p h y,
ultrasonography, and contrast-enhanced
magnetic resonance imaging (the high breast
cancer risk italian 1 study): final results. Invest
Radiol. 2011;46(2):94-105.

38

Pina. Arch Breast Cancer 2017; Vol. 4, No. 2: 37-38

Open Access

Invited Commentary

DOI: 10.19187/abc.20174239-41

An Overview on Positron Emission Mammography in Breast
Cancer Detection and Follow up: Particular Concerns in Iran
as a Developing Country
Maryam Naseria, Saeed Farzanefara, Shaghayegh Ranjbara, Mahdieh Parvizib, Mehrshad Abbasi*a
a
b

Department of Nuclear Medicine, Vali-Asr Hospital, Tehran University of Medical Sciences, Tehran, Iran
Department of Radiopharmacy, Faculty of Pharmacy, Tehran University of Medical Sciences, Tehran, Iran

Generally, about 2 million new patients with
breast cancer are diagnosed annually.1 Breast cancer
is the most prevalent cancer among females and it
causes a considerable burden on both patients and
health system. 2 The screening and diagnostic
procedures including staging, restaging, and
evaluating the response to treatment are costly. Yet,
the need for rapid detection and diagnosis of the
tumor and its recurrence pushes the imaging
methods to the edge of science for incremental
accuracy. The currently available breast imaging
methods cover most encountered clinical needs, but
certain areas may still be in need of increasing
accuracy and preciseness. The possible clinical use
of positron emission mammography (PEM) was
reviewed in the current study and cons and pros as
well as indications for clinical use were compared
with other imaging modalities. Clinical indications
for any imaging of breast can be purified into 5
categories: screening, diagnosis and staging,
restaging, evaluating the response to treatment, and
directing the biopsy tools.2 The advantages and
drawbacks of routine available breast imaging are
roughly addressed in the following lines for every
available tool.
Mammography is the essential method for breast
cancer screening and diagnosis. The sensitivity is
highly variable ranging from optimal to modest
(95%-40%) in different populations, while the
specificity is not also favorable. Nevertheless, the
risk benefit ratio of the mammography is obviously
confirmed and mammography is documented as the
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only diagnostic tool to reduce the mortality.3 Albeit,
there are certain concerns regarding the cost
effectiveness of the breast cancer screening.4 The
reports of accuracy of breast specific gamma
imaging (BSGI), a newly revived functional
imaging, for lesion detection and diagnosis are
noticeable. The sensitivity is reported to be more
than 90% and the specificity is seemingly superior to
that of MRI.5 Whatever the result of the debits would
be, mammography is the milestone method for the
detection and diagnosis of breast cancer.3
Ultrasonography (US) is a complementary
diagnostic tool for mammography and clinical
examination for detection and characterization of
lesions. It is not expensive; it imposes no ionizing
radiation to the patient or the operator. US is valuable
for the diagnosis of primary lesion and recurrences,
the evaluation of the axilla, and guiding the biopsy.
US has perfect negative predictive value (i.e. 100%)
in optimal operating condition for the diagnosis of
malignancy in palpable mass; the diagnosis of illdefined masses including invasive lobular
carcinoma are the weak points. US has proved its
sufficient accuracy to locate additional foci of
malignancy.6,7
Although the mammography and US are the
essential imaging tools for diagnosis, the MRI is
required in particular populations including those
with dense breasts and those with post-surgical scars
as well as BRCA positive patients or their first
relatives. MRI illustrates the extent of the tumor and
detects the ipsilateral and contralateral tumors and
assists determining the need for neo-adjuvant
therapy.8 The role of MRI is underscored for the
detection of the invasive component of ductal
carcinoma in situ, primary lesion in node positive
patients without known primary, and in breast
Paget’s disease.9 MRI is also used to follow up the
patients under 50 years, who are at high risk (>20%)
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for recurrence. MRI is, likewise, radiation free with
perfect sensitivity (>90%) and moderate specificity
(>70%).9
The detectors of conventional PET scanners are
rings with trans-axial field of view of about 20 to 40
cm. These devices are designed to image the whole
body and patient’s bed; the detector may move to
cover the bed length. The spatial resolution of the
PET/CT state-of-art scanners are smaller than 10
mm.10 The indication of 18F-FDG-PET/CT is for the
evaluation of distant metastases in high risk patients,
restaging, and the assessment of response to
treatment. Apparently, there is no place for 18F-FDG
PET/CT for screening or the diagnosis of primary
lesion.11 The physical limitations of PET scanners,
which unfavorably reduce spatial resolution, are
many comprising that the detected line of response
(LOR) contains the annihilation, not the emission
source, acollinearity effect, relatively large size of
detector element, and the depth of interaction error
(parallax effect). Despite the fact that the contrast of
the PET/MR is better and the privileges of MR are
added to those of PET, the technical issues are more
concerning, because the attenuation correction
cannot be done as perfectly as in PET/CT. PEM is a
dedicated breast PET with smaller field of view and
minimal distance between the detectors and detector
to the breast. The smaller detector elements and
reduced parallax effect provided better in-plane full
width at half maximum (FWHM) and spatial
resolution was improved to 2 to3 mm. The
sensitivity is also optimal and scatter is low because
the detectors are in proximity and even touching the
breast.12 18F-FDG accumulates in the hypermetabolic
areas, the specification of malignant tumor cells. The
detection of ipsilateral malignant lesion by
conventional PEM is superior to MRI. Furthermore,
PEM is a perfect alternative to MRI with similar
expenses when MRI is prohibited for a certain
contraindication including small metallic clips and
foreign bodies in the eye or brain, cardiac
defibrillator, and spinal prostheses as well as in
patients susceptible to renal failure or sensitive to
Gadolinium.13,14
There are 2 major types of dedicated positron
emission breast scanners: 2 planar or curved
separated detector heads integrated with
compression paddles (i.e. conventional PEM) and
rotating detectors or ring shaped detectors (i.e. fully
tomographic). The major drawbacks of both designs
are image in quality of degradation at the edge of
field of view, radiation, and high operation cost. In
conventional PEM, the detection of chest wall
lesions is further hesitated. Conventional PEM is 2
dimensional with notable limitation for the deep
breast near the chest wall. The only commercial
PEM in US, Flex Solo II (Naviscan, San Diego,
USA)15 , has 6 ×16.4 cm2 paired moving detectors
with 24×16.4 cm2 compression paddles. PEM tubes
40

are position sensitive and lutetium yttrium
oxyorthosilicate (LYSO) crystal is cutted at 2×2×13
mm,3 making a construction of 13×13 arrays of
crystal. Scan time is about 7 to10 minutes, 60 to80
minutes after 5 to13 mCi 18F-FDG injection. For
bilateral craniocaudal and mediolateral oblique
views, 28 to 40 minutes is required. The scanner
enables direct biopsy of the lesion employing an
isotope guiding rod. In Iran, MAMMI (OncoVision,
Valencia, Spain)16 is logistically available with less
than a half of investment for a whole body PET
scanner. The scanner has 1 or 2 moving complete
LYSP rings and images are fully tomographic (transaxial × long-axial field of view 17×4 cm2). Scan time
is between 5 to15 minutes; 1 hour after about 5 mCi18
F-FDG injection. Because the injected dose and the
device costs are half of those of 18F-FDG PET/CT,
the scan would plausibly cost 20% to 40% of 18 FFDG PET/CT scans.1,12
18
In the advent of F-FDG production in Iran as a
developing country, 18F-FDG PET/CT and PEM
would be more available in future. While the
indication of the PET is well documented and its cost
is radically high compared to US and MRI, about 10
times more expensive and not covered by the
insurance, the PEM is expected to be available with
more reasonable cost and possibly indication for
lesion detection, characterization of the tumor,
evaluation of the extent of the invasion, local
recurrence and response to treatment, and guiding
the biopsy.17 The compound of 18F-FDG PET/CT and
18
F-FDG PEM at a single visit may be the optimal
diagnostic tool admixing the whole body advantages
of 18 F-FDG PET/CT with high local resolution of
PEM with reduced total cost. It is noteworthy that
had the PET/MR passed its current technical
problems including attenuation correction, it may
become the standard procedure in future.18 In the
perspective of nuclear medicine, better diagnosis
and follow up are expected for patients with breast
cancer in the horizon of perfect screening in which
the BSGI may play a role and optimal follow up of
the patients with PET/MR and 18F-FDG PET/CT in
addition to PEM.
According to the meta-analysis by Caldarella et
al., PEM is specific and sensitive for the evaluation
of suspicious breast lesion with device.19 Eight
studies were included in the meta-analysis
comprising 873 women with early breast lesions.
The sensitivity and specificity values of PEM using
FDG were 85% (95% CI, 83%-88%) and 79% (95%
CI, 74%-83%), respectively; however, high
statistical heterogeneity was observed among the
included studies.
To sum up, mammography is the gold standard
for screening, concerning the sensitivity in particular
populations.3 US assists the screening, diagnosis,
and confirmation of the findings in mammography
and further assessments of the findings in other
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imaging modalities and examinations at any stage
through the follow up.6 MRI, with its optimal spatial
resolution, is a powerful tool for the evaluation of
local extension, multiplicity, and multi-centricity at
staging time. MRI can evaluate response to therapy
after chemotherapy either adjuvant or neoadjuvant.8,9 BSGI promotes lesion diagnosis.20 PET
overwhelming power is the ability to assess the
metabolic activity and the nature of whole body
imaging. 18F-FDG PET/CT is optimal for metastasis
workup, restaging, and the evaluation of response to
treatment. PEM may fill certain gaps in this scenario.
The drawback for 18F-FDG PET/CT is its low spatial
resolution; had the spatial resolution been
improved,18F-FDG PET/CT would have been an
optimal imaging modality. Even though the whole
body imaging privilege is lost in PEM, it has become
a potent scanner with high spatial resolution, which
makes the method suitable for diagnosis, staging, the
detection of local recurrence, and response to
therapy. Not only the cost and availability of PEM
has already hindered its clinical use, but also notable
inherited drawbacks including the radiation remain
to be addressed.
It may be concluded that simultaneous PEM and
whole body FDG-PET with a single injection
promise optimal staging and restaging diagnostic
performance. The high spatial resolution of PEM for
the evaluation of local recurrence and the strength of
whole body PET for the detection of distant
metastases add up to optimize the diagnostic
performance. Also, PEM may be useful for the
diagnosis of suspected breast lesions and future
studies should be directed to evaluate the clinical
cost benefit concerns for screening and diagnostic
performance of PEM.
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ABSTRACT

Background: Self-efficacy is a psychological source for helping patients
adjust with breast cancer. The aim of the present review was to synthesize the
studies on self-efficacy of women with breast cancer, to determine important
factors affecting the perception of self-efficacy in breast cancer as well as to
describe the role of self-efficacy in the breast cancer.
Methods: "Self-Efficacy (SE), Cancer-Related Self-Efficacy, SymptomManagement Self-Efficacy, Women, Breast Cancer, and Breast Neoplasms" , as
keywords, were searched in PubMed, CINAHL, OVID, and Web of Science from
2000 to 2016. We included only original articles published in English language,
measuring self-efficacy in women with breast cancer.
Results: Twenty-four articles were chosen based on the inclusion criteria. The
results of this review revealed that demographic variables, breast cancer diagnosis
and type of treatment, bio-psycho-socio-spiritual status, and physician-patient
relationship affect cancer specific SE. SE impacts on physical and mental health,
pain management, quality of life, body image, clinician-patient communication,
and health information seeking behavior.
Conclusions: This review showed that breast cancer self-efficacy is a critical
component for enhancement of goal-directed behaviors in patients and it should be
supported by health care providers and family members. Findings of this review
has some limitations, since great amount of findings were based on cross sectional
data. Further research is needed to examine the impacts of breast cancer selfefficacy on health-related variables.

Introduction
Studies have shown that patients with higher selfefficacy (SE) could use an effective strategy to
confront the illness and to arrive at an eligible
psychological and medical consequence.1 Cancer
diagnosis, medical procedures, and treatment
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are stressful situations for patients with cancer.
Research in psycho-oncology field indicates that
self-efficacy is an important factor in patients'
capability to manage situations related to their
cancer diagnosis and treatment.2
Perceived self-efficacy is a judgment of own
personal ability to manage challenging contexts and
arrive at a desired outcome.3 SE is an important
concept in Bandura’s social cognitive theory. In this
theory, attention to interaction among cognition and
other personal factors, behavior, and environment is
important,4 and they influence on each other
directionally.5 Therefore, SE is the result of an
individual's thought patterns and emotional
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reactions, which, then, gives shape to the person’s
behavior.
SE affects the environment and social system.6
SE includes (a) estimation of difficult task, (b)
generality (performing a task across various
situations or only under limited circumstances), and
(c) strength (high effort for completing a task and
resiliency for attaining a goal).7
According to Social Cognitive Theory, SE is an
individual’s belief in own ability to succeed in own
performance and this behavior will lead to certain
outcomes.8 People’s opinions about their ability to
control and superiority over challenging situations
are the central mechanisms of human agency, which
are the impacts on goal seeking and goal attainment.4,
6
The most influential sources which form SE
include: mastery experience or performance
outcome (past positive and negative experience in
life), vicarious experience (other people’s
performances), social persuasion (including verbal
persuasions), and physiological states (emotional
arousal).9
In health context , SE affects health practices and
for a patient, it is a cause of adaption to illness,10
increased well-being,11 less psychological stress,12
and lower functional disorder from the illness.13
Patients with higher SE experience lower challenges
in their relationship with the health care team1 and
decreased SE related to physical dysfunction.14
Studies on patients with cancer have identified
general SE as an individual factor for coping with
cancer15,16 improving wellness,17 better quality of
life18,19 and decreasing depression and anxiety in
patients with cancer14,19-22even in 1 year follow-up.18
Heitzmann et al.10 believed that cancer-specific
SE includes 4 factors which are as follow:
1)independence (for doing daily living tasks) and
thinking positively (hopeful attitude for coping with
cancer)23; 2) cooperating with a medical team
(being self-confidence yourself by searching
medical information and support); 3) coping with
stress (patients’ skill to be relaxed when facing with
cancer diagnosis and treatment); and 4) managing
emotions (patient's ability to express emotions and
16
look for situations to share them).
Patients with cancer with higher SE are better
adjusted with cancer24, 25 and perhaps live longer than
those with low rate of SE.19 They have higher self-care
behaviors and lower physical symptoms of cancer.26
Women with high SE managed and controlled
symptom of cancer much more better.27 One of the
most common cancers in women is breast cancer.28
SE in breast cancer survivors acts as a mediator of
symptom distress15 and it has an influence on
physical and psychological health.29, 30 Women with
breast cancer who have a higher SE have lower
depression and anxiety.18 Therefore, SE is a critical
subject in oncology. Beliefs in individual efficacy
impact on life choices, levels of motivation, quality

of functioning, persistence of severity , and dealing
with distress.31
Various studies have been conducted on selfefficacy in women with breast cancer. Mohajjel
Aghdam et al.32 studied self-efficacy in patients with
breast cancer by a systematic method and synthesized
12 articles. They found that self-efficacy was related
to quality of life, emotional wellness, and fatigue,
though they did not determine the important factors
affecting the perception of self-efficacy in women
with breast cancer and did not examine the role of SE
in the process of breast cancer (diagnosis, treatment,
survivor and end stage). Therefore, the aim of this
study, was to summarize and synthesize studies on
self-efficacy for coping with breast cancer.
Methods
Articles examined in the present review were
collected through a search in the following databases
from 2000 to 2016: PubMed, CINAHL, OVID, Web of
Knowledge, and Science Direct. We conducted a
systematic search to obtain original studies relevant to
self-efficacy for coping with breast cancer. In order to
find MeSH keywords and entry terms, we used
Medical Subject Heading and PubMed. We understood
that self-efficacy is a MeSH heading and does not have
any entry terms, and breast neoplasms is MeSH
heading and have entry terms. Thus, keywords for the
search included (("Self-efficacy” OR “Health selfefficacy” OR “Cancer-Related Self-Efficacy” OR
“Symptom-Management Self-Efficacy”) AND
“Women” AND (“Breast Neoplasms" OR “Breast
cancer”).
Original articles published in English language
measuring self-efficacy in women with breast cancer
as an independent, mediator, and dependent variable
were included. We included studies without any
limitations about study design, sample size design,
tools of measurement, stage of breast cancer, type of
treatment, and demographic variables. The exclusion
criteria were as follow: studies measuring another
type of self-efficacy (for example physical activity
self-efficacy), studies focusing on another cancer
type, studies not focusing on self-efficacy for coping
with breast cancer and studies which published
before 2000.
A total of 8372 full text articles were found: 397
from PubMed, 1743 from CINAHL, 1299 from
OVID, 866 from Web of Knowledge, and 4067 from
the Science Direct. We screened the title of studies in
database; duplicates were removed, some of those
were about self-efficacy only or self-efficacy which
was related to another type of cancer and some of
those did not have any relation between self-efficacy
and breast cancer. Therefore, we included 145
articles that were related to this study. Among full
texts of selective studies, 121 of them did not meet the
inclusion criteria; hence, those were excluded.
Finally, according to the inclusion criteria and the
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aim of this study, 24 articles were included. Included
studies based on these criteria were summarized in
table 1. Recorded data included authors’ name, aim of
the research, country of the research, research sample
size, participants’ characteristics, research design,
and as research findings shown in table 1.
The study design of these selected articles were as
follow: 16 articles used cross sectional
14, 15, 29, 30,33, 35-45
investigations
5 articles were longitudinal
13, 18, 43, 46-48
studies,
1article used qualitative
explorations,49 1article used a randomized controlled
16
50
trial, and 1 article used mixed method design.
Women participated in these studies suffered from
breast cancer and were in the age range of 23 to 78
with stages I to IV breast cancer. Almost all
participants had the history of breast cancer surgery,
including breast conservation or mastectomy. Some of
them received radiation therapy, chemotherapy or
hormonal therapy, while they used mono or combined
modality of treatments.
Fourteen studies were conducted in the United
13-16, 30, 35-37, 39, 41, 42,44, 45, 50
States of America,
1 was conducted
49
in Canada, 2 were carried out in the Europe,18,43 1 was
40
46
done in Iran, 1 was done in Turkey, 3 were
33, 38, 48
29
performed in Taiwan,
1 in china, and 1 was done
in Hong Kong.47
Various assessment tools were used to measure
self-efficacy in these studies. General self-efficacy

(GSE) scale (Cronbach’s α=0.82) was used in 5
18, 29, 43, 47, 50
studies the most common.
The Cancer
Behavior Inventory (CBI) (Cronbach’s range=0.69 to
36, 37, 40
0.90) was used in 3 studies.
The SymptomManagement Self-Efficacy Scale Breast Cancer
(SMSES-BC) (coefficient α=0.96 for the total scale)
33, 38
in 2 studies ; the Breast Cancer Self-Efficacy Scale
(Cronbach’s α=0.89) was used in 2 studies35, 41 and the
Stanford Emotional Self Efficacy Scale Cancer
(SESES-C) (Cronbach’s α=0.9) in 2 studies.14, 30 Other
assessment tools were used only once in these
reviewed studies, including the Strategies Used by
Patients to Promote Health (SUPPH) (Cronbach’s
46
α=0.92 for the overall scale), the Self-efficacy
34
(Cronbach’s α=0.93), Perceived Self-efficacy
(Cronbach’s α=0.93),39 the Breast Cancer Survivor
15
Self-Efficacy Scale (Cronbach’s α=0.93), the Health
42
self-efficacy (Cronbach’s α=0.76), the Self-Efficacy
to Maintain Quality of Life Scale (SEQOL)
(Cronbach’s α range= 0.93 to 0.86),48 the Modified
Stanford Self-Efficacy Scale (Cronbach’s α=0.91),49
and the Cancer self-efficacy (CSE) (Cronbach’s
α=0.8).45 In addition, 3 studies did not report the value
of Cronbach’s alpha for their used tools, which were
the Stanford Inventory of Cancer Patient
Adjustment,13 the Strategies Used by Patients to
16
Promote Health (SUPPH), and the Perceived
Efficacy in Patient–Physician Interactions (PEPPI).44

Table 1. Characteristics of studies about self-efficacy for coping with breast cancer
Authors and year
of publication
Adams et al.35
(2016)

Aim
To examine the
relationship
between social
constraints
and physical
symptom among
breast cancer
survivors.

Country Sample
size
USA

Liang et al.38
(2016)

To determine
Taiwan
relationship
between symptom
distress and quality
of life and to examine a
mediating role of symptommanagement self-efficacy
between symptom distress
and quality of life.

Nejad et al.40
(2015)
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To determine the
Iran
level of cancer-related
self-efficacy in Iranian
women with breast cancer.

Participant
characteristics

Research
design

Self-efficacy
measure

Finding

n= 1127

Mean age 57 years. Cross-sectional
Average time since
diagnosis breast
cancer 5.9 years.
Average years
of education 14.5.
74.2% married,
9.2% widowed,
7.9% single,
7.1% divorced
.

Breast Cancer
Self-Efficacy
Scale

High levels of partner and health
care provider social restriction
were correlated with decrease
breast cancer SE (P < 0.0001).
path analysis model showed
that breast cancer self-efﬁcacy
mediated relationships between
partner social restriction and
physical symptom (fatigue, sleep
disturbance, and attentional
functioning)

n=201

Mean age 53.6
Cross-Sectional
years.
70.6% Married,
48.8% stage I and
32.8% stage II ,
and III. 64.7% a
diagnosis of
metastatic disease.

SymptomManagement
Self-Efficacy
Scale Breast
Cancer
(SMSES-BC)

Distress did not significantly
correlate with symptom-management
SE and patients' QOL. Significant
positive correlation between
Symptom-management SE and
patients' QOL.Symptom-management
self-efficacy was mediation role
effect on the relationship between
patients' symptom distressand QOL.

n=91

68.1% of patients Cross-Sectional Cancer Behavior
under 50 years old.
Inventory (CBI)
95.6% of them
married,
63.7% of patients
had primary school
education.
56% at 2nd stage
of the disease.

Education and time since diagnosis
predicate SE. Patients who have
high level of academic education
had higher self-efficacy compared
to those with non-academic
educations.Self-efficacy in patients
increased by passing of time. Age
of patients did not correlate with
self-efficacy.Marital status did not
associate with self-efficacy.
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Authors and year
of publication

Aim

Country Sample
size

Zhang et al.29
(2015)

To determine the
role of self-efficacy
in relationship
between uncertainty
and self-care behavior.

China

n=97

Liang et al.33
(2015)

To develop and
evaluate the
Psychometric of
the SymptomManagement
Self-Efficacy Scale
Breast Cancer
(SMSES-BC).

Taiwan

n=152

Shelby et al.39
(2014)

To evaluate
correlation between
physical symptoms,
self-efficacy for
coping with
symptoms, and
functional, emotional,
and social well-being
in women taking
adjuvant endocrine.

USA

n=120

Chang et al.48
(2014)

To explore
differences between
women who delay
and who do not
delay for seeking
cancer diagnosis,
and understand
key factors
predicting selfefficacy over time.

Taiwan

n= 80

Participant
characteristics

Research
design

Self-efficacy
measure

Finding

General
Self-Efficacy
Scale (GSE)

Two demographic variables
which decrease self-efficacy in
breath cancer were: young age and
no college education. Relationship
between uncertainly and SE was
not statistically significant. Both SE
and uncertainty independently
predicted self-care behavior.
SE positively correlated with
self-care behavior when controlling
effect of uncertainty. SE did not
mediate in relationship between
uncertainty and self-care behavior.

Mean age was 55 Cross-Sectional
Symptomyears old. 64.7%
Management
had a diagnosis
Self-Efficacy
of metastatic
Scale Breast
breast cancer.
Cancer
65.2% receiving
(SMSES-BC)
chemotherapy,
related to
37.6% hormone
chemotherapy.
therapy and 24.9%
target therapy

Exploratory factor analysis showed
three factors as follow: Managing
chemotherapy-related symptoms,
acquiring problem solving and
managing emotional and
interpersonal disturbances were
extracted from SMSES-BC scale.
Reliability of SMSES-BC was
accepted for measuring symptommanagement self-efficacy related
to chemotherapy for breast cancer.

Mean age 51.76 Cross-Sectional
years.
Descriptive
42.3% completed
high School
education. 92.8%
married. 60.8%
diagnosis of stage II
breast cancer. 60.8%
receive chemotherapy and
39.2% chemotherapy
and radiation therapy.

Average age 63.66 Cross-Sectional
years old.
(Range, 45-84years).
66.1 %married,
56.3 % had a college
degree.
55.4 % of women
underwent breast
conserving surgery.
52.7 % chemotherapy
and 75 % radiation
therapy. 82.1 %
aromatase inhibitor
and 17.9 % of women
took Tamoxifen

Mean Age 49 years
(range: 35–71).
23.9% married.
60% senior/high
school education.
49.3% employed.
64.2% Stage I, II.
23.9 % Stage III, IV.

Longitudinal
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Perceived
Self-Efficacy

Older women had higher SE
(P < 0.05). Women who had lower
SE showed higher physical symptoms
(P < 0.05). Interaction between
physical symptoms and SE was
significant (β = 0.05, P < 0.001).
Patients who had lower SE reported
that physical symptoms were associated
with lower functional well-being
(P < 0.001). Physical symptoms did
not correlate with well-being among
women with high SE (P < 0.05).
SE for coping with symptoms had
moderated relationship between physical
symptoms and emotional well-being.
physical symptoms in patients who
have high SE, did not relate to functional
and emotional well-being.

Self-Efficacy
to Maintain
Quality of Life
Scale (SEQOL)

Patients who delay a breast cancer
examination had a decrease in
self-efficacy after surgery compared
to women who did not delay.
Hope at the first doctor visit was an
important factor that predicted of
self-efficacy. Anxiety negatively
influenced on self-efficacy, especially
for the patients who did not delay.
Self-efficacy was developed over
time (first physician visit for breast
examination and biopsy (T1); 1
week after first visit to receive the
diagnostic histology report (T2); 2
months after the first visit, when
patients wanted to be informed of
the surgical pathology report (T3).)
Depression, anxiety, and neuroticism
showed negative correlation with
self-efficacy.

45
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Aim

Country

Sample
size

García-Jimenez
et al.45 (2014)

To examine the
relation between
cancer self-efficacy
and spiritual wellbeing with
acculturation, and
study the mediating
role in the
relationship between
acculturation and
Self-rated health.

USA

n =333

Mean age 58.25 Cross-sectional
years, 27% had
telephone
completed 6th grade
survey
or less and 42% had
completed 7th grade
high school. 31% more
than high school.
40% breast conserving
surgery and
60% mastectomy.

Griggs et al.44
(2014)

To evaluate the
impact of Hispanic
ethnicity and patient
self-efficacy on
adjuvant
chemotherapy.

USA

n= 397

Mean age 47.8 years Cross-sectional
Perceived
Patient self-efficacy did not correlate
Among blacks,
efficacy in
with chemotherapy. Ethnicity or
30.7% Non-Hispanic
patient–physician
patient self-efficacy
white, 5.3% Noninteractions
(in communicating with physician's
Hispanic black, 56.9%
(PEPPI)
team) did not effect on receiving
Hispanic and 7.1%
adjuvant chemotherapy.
Asian/Pacific islander.
45.8% had completed
less than high school
and 54.2% were high
school graduate.
19.4% stage I, 56.2%
stage II, and
24.4% stage III.

Champion
et al.41 (2013)

Descriptive develop
and psychometric
of breast cancer
self-efficacy scale
(BCSES).

USA

n=1,127

Melchior
et al.43 (2013)

To determine
Germany
relationship between
fear of disease
progression during
the year following
diagnosis of breast
cancer and general
self-efficacy (SE).

n= 118

Lam et al.49
(2012)

To understand
correlation between
self-efficacy and
obtain a postmastectomy breast
reconstruction
(PMBR) surgery
information.

n= 10

Authors and year
of publication
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Canada

Participant
characteristics

Research
design

Self-efficacy
measure

Finding

Cancer
self-efficacy
(CSE)

Greater cancer self-efficacy was one
factor of this study that had positive
correlation with English proficiency.
Higher cancer self-efficacy and greater
inner peace had significant correlation
with better self-rated health.
Cancer self-efficacy and inner peace
reduces effect of English proficiency
on self-rated health.
Cancer self-efficacy impacted on the
self-rated health by the means of
spiritual well-being related to inner
peace and meaning in one's life.

Average age 57.1, Cross-sectional
75% married,
59% had completed
high school or two
years of colleges

Breast Cancer
Self-Efficacy
Scale
(BCSES)

Breast cancer self-efficacy scale
(BCSES) was reliable and factor
analysis showed that the scale
was unidimensional. Predictive
validity showed that BCSES
correlated with quality-of-life
(including physical, psychological,
and social dimensions) and overall
well-being. BCSES was
significantly correlated with lower
fatigue and attentional function.
Increased level of BCSES
associated with lower level of
depression, anxiety, and fear of
recurrence.

Mean age 54.2
Cross-sectional
75% married,
53.9% had completed
secondary general
school.
41.4% were employed
89% sustained
breast surgery,
34.7% received
chemotherapy, 26.3%
received radiotherapy,
9.3% received both
chemotherapy and
radiotherapy and 15.3%
received hormone therapy.

General SelfEfficacy Scale

High general SE correlated with
lower fear of disease progression
(FoP). SE was an important
factor for prediction of FoP.
Prediction of SE by FoP was
influenced by the relationship
between demographic and
medical characteristic of FoP.

Modified Stanford
Self-Efficacy
Scale And
Semi-structured
qualitative
interview

Women with lower self-efficacy
had a passive role in receiving
PMBR information.
Women with higher self-efficacy
had an active role in searching
PMBR information. Physicians
provided emotional support for
women who had lower
self-efficacy for coping with cancer
and highest breast cancer
knowledge.

Age range 29-75
years
Time from breast
cancer diagnosis
was 11.5 months.

Qualitative
interview
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Authors and year
of publication
Ziner et al.15
(2012)

Aim

Country Sample
size

To explore the role
of self-efficacy for
predicting a fear
of recurrence breast
cancer.

USA

n=1,128

To examine the
Mosher et al.37
association between
(2010)
self-efficacy
with pain
management and
distress.

USA

n=87

Namkoong
et al.42 (2010)

To evaluate the
role of health
self-efficacy on
related effects
of attain treatment
information within
computer-mediated
breast cancer support
groups on emotional
well-being,

USA

n=177

Rottmann
et al.18(2010)

To examine the Denmark
role of perceived
self-efficacy in
predicting breast
cancer patients'
emotional, physical
and social well-being
and to study the
role of mental
adjustment styles
in the relation.

Antle et al.50
(2009)

To examine the
effect of breast
cancer support
group on increasing
spiritual well-being
and self-efficacy
for cancer
management.

USA

n =684

n=41

Participant
characteristics

Research Self-efficacy
design
measure

Finding

45% were diagnosed Cross-Sectional Breast Cancer
Age at diagnosis breast cancer
at 45 or younger and
Survey
Survivor
had not significant correlation
55% were diagnosed
Self-Efficacy
with survivor SE. Patients who
from age 55–70.
Scale
had higher level of fear of
75% married,
recurrence disease, felt anxiety,
64% had college education,
and thought about breast cancer
47% received lumpectomy,
and recalled it had not high level
51% received mastectomy,
self-efficacy. Breast cancer survivor SE,
and about 2% had both
which was a mediator variable, affected
lumpectomy and mastectomy.
the relation of fear of recurrence,
anxiety and recall patents.
Mean age
Cross-Sectional
50 years
(Age range28-72 years).
56.3% were inferior than
sophomore,
50.6% married or marriage
equivalent, 50.6%
stages I-III and 49.4%
stage IV, 89.7% received
chemotherapy, 43.7%
received radiation,
50.6% mastectomy
and 31.0% lumpectomy

Cancer
Behavior
Inventory
(CBI)

Mean age 51 years. Cross-Sectional
Health
27.1% were college
Self-Efficacy
graduates. 9.6% stage
0, 16.4% stage I, 29.9%
stage II, 15.3%stage III,
5.1% stage IV, and 4.0%
had Inflammatory
breast cancer.

Mean Age 54.54
years.
(range: 29–81),
21% stage I,
40% stage II and
23% stage III.

Greater level of SE for coping
with cancer was not significantly
correlated with obstacles to
pain treatment. Patients with
higher level of SE had not a
misunderstanding about
cancer-related pain and treatment.
Patients with higher level of SE
were searching and comprehending
medical information and perceived
barriers to pain management.
Older age, loss of radiation history
was predictor of higher SE for
coping with cancer. Greater SE
for coping with cancer was
predictor of less distress.
Transferring treatment
information within computermediated breast cancer support
groups significantly affected
emotional well-being for the
patients who had higher health
self-efficacy, but they had negative
influence on those with lower
health self-efficacy. Giving
treatment information within computer
made emotional well-being by
means of health self-efficacy.

Longitudinal Danish version
Women in Higher education had
of the general
higher GSE (general self-efficacy)
self-efficacy and better physical functioning. Higher
(GSE) scale
GSE had significant correlation with
3mental adjustment styles. Greater
self-efficacy had correlation with
emotional well-being after 12 months.
Fighting spirit, anxious preoccupation,
and Helplessness–hopelessness nearly
effect on self-efficacy. Self-efficacy
had a direct effect on emotional
functioning. Among of self-efficacy,
physical and social well-being, there were
no significant correlation. Significant
correlation were seen among self-efficacy,
education ,and time since diagnosis.
Self-efficacy predicted active approachoriented adjustment style and
emotional well-being in patients with
breast cancer for 1 year later.

Average age 58.16 Mixed-Methods
General
Spiritual well-being had a positive
years.. 44.4% married.
Self-Efficacy
Design
significant correlation with cancer
63.5% had
Scale
management SE. Spiritual-based support
completed high school
group intervention effect on the
58% early stage,
well-being and cancer management
4% locally advanced,
SE. Women who participated in
16% spread to lymph
spiritual support group learned coping
nodes, and 14% spread
strategies, obtained positive thinking,
to another part of the body.
and met other survivors.
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Authors and year
of publication
Akin et al.46
(2008)

Lam et al.47
(2007)

Aim

To examine the
relationship between
quality of life and
self-efficacy of breast
cancer patients
undergoing
chemotherapy

Country Sample
size
Turkey

Research
design

n=141

Average age 49 years Longitudinal
(range 25–70);
29.1% breast-sparing
surgical procedure, 47.5%
received mastectomy and 23.4%
had no history of breast surgery.
All of them received
chemotherapy.

Mean age51.1 years. Longitudinal
To study
HongKong n= 367
75% married,
relationship
Cohort
58% had at least completed
between short-term
secondary education,
post-surgical
35% were employed full
adjustment with
time.71% received radical
self-efficacy.
mastectomy (MRM).
21% breast conserving
therapy (BCT),6%
had MRM followed
by breast reconstruction,
55.7% current adjuvant
therapy chemotherapy,
13% received radiation therapy
and 34.4% hormonal therapy.

Manne et al.13 To study the development USA
(2006)
of self-efficacy over
time among women
with early stage breast
cancer and to evaluate
the relation between
self-efficacy and
specific psychological
relationship, and
functional outcomes.

n= 95

Palesh et al.30
(2006)

n=82

48

Participant
characteristics

To investigate the
relationship between
self-efficacy,
satisfaction with
social support,
stressful life events,
and mood disturbance
in women recently
diagnosed and living
in rural communities.

USA

Mean age 50.8
Cross92% married. 68%
Sectional
had completed college period, and
14.7% were ductal Longitudinal
carcinoma insitu,
35.8% stage 1,
47.4% stage2, and
2.1% stage 3 breast cancer.
24% received mastectomy,
and 76% breast-conserving
surgery. 68.6% received
chemotherapy and 25%
received radiation.

Mean age 57.4 years.
Cross68.3% married.
Sectional
43% received
mastectomy,
79.27% received lumpectomy,
7.3% had reconstructive surgery,
50% received chemotherapy,
42.68% received hormone Therapy,
59.76% received radiation treatment..

Self-efficacy
measure

Finding

Strategies
Used by
Patients to
Promote
Health

Educational level and occupation were
found to be significant factors in
self-efficacy (P < 0.05).Income level
and employment statues were not
significant factors in level of
self-efficacy (P < 0.05). BMI was a
significant factor in self-efficacy
(P < 0.05). The type of breast surgery
was not a significant factor in the
level of SE. Age and marital statues
were not significant factors in
self-efficacy between Turkish women
with breast cancer. Self-efficacy was
found to have negative relationship
with disease stage and duration of
breast cancer. SE had positive effect
on health behaviors.The chemotherapy
protocol was found to have an effect
on the level of self-efficacy (P < 0.05).
Difference between the pre-chemotherapy
and post-chemotherapy self-efficacy
was not found to be statistically
significant. A negative relationship was
found between self-efficacy and
psychological symptoms (mood distress).

Generalized
self-efficacy
The Chinese
version of
Generalized
Self-Efficacy
Scale

Women with high SE had better
self-image.SE did not directly
influence psychological morbidity.
Women with high SE had more
vulnerable to E-OI.
Women with higher SE expected
fewer negative attitude to surgery
compared to women with low SE.
SE directly enhanced extra-familial
relationships, and self-image.
SE indirectly impacted on impairing
self-image and sexuality.

Stanford
Cancer-specific SE consists of coping
Inventory of with medical procedures, communication,
Cancer Patient
activity management, personal
Adjustment
management, effective management,
(SICPA)
and self-satisfaction. Activity
management and self-satisfaction
significantly improves over time, but
communication cancer SE decrease
overtime. Cancer SE was stable, but
2 factor of efficacy, namely activity
management and self-satisfaction
showed significant increase over 1 year
after participation follow up.
Stanford
High level of mood disturbance was
Emotional
related to lower emotional SE.
Self-Efficacy No significant relation was found between
Scale–Cancer mood disturbance and emotional SE.
Higher emotional self-efficacy
increased the persistence of patient
against mood disturbance.
Women living in rural communities
had greater efficacy to manage
their emotions, confront death, and
present at the moment; they
had experienced lower distress.
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Authors and year
of publication

Aim

Country Sample
size

Collie et al.36
(2005)

To examine the
correlation between
self-efficacy,
coping, social
support, and
problematic
interaction with
health care team.

USA

n=89

Han et al.14
(2005)

To investigate
the correlation
between patients’
psychosocial
characteristics and
problematic
interactions with
physicians.

USA

n= 352

Lev et al.16
(2001)

To evaluate
the impact of
self-efficacy
intervention on
patients' self-care
self-efficacy.

USA

n=56

Participant
characteristics

Research
design

Mean age 57 years Cross-Sectional
. (Range, 31-82 years).
26.1% lived in rural
towns or cities;
31.8% were 5 miles away,
19.3% were 10 miles away
From their towns or cities.
44.9% received mastectomies,
51.8% received chemotherapy,
65.4% received radiation, and
48.7% received hormone therapy
67.4% were married and
55.2% were not employed.
Mean age 49.7 years. Cross-Sectional
(Range: 23–78),
76.7% were married,
44.3% stage I,
47.7% stage II and
6.1% stage III of breast
cancer.54 % received
mastectomy, and
46% received a
lumpectomy.
67.2% received
chemotherapy and
41.5% received
hormone therapy.

Mean age 50 years
Experimental
. (Range, 30-72years).
research
79% were married.
designs:
38% had completed
random
high school.
assignment
36% stage I,
47% stage.
45% experienced lumpectomy
surgery, and
38% received mastectomy.

Results
This section includes an overview of studies
based on their research questions.
1. What are the important factors affecting the
perception of self-efficacy in women with breast
cancer?
Age: Studies showed that SE is related to age.
Based on the included studies, older women reported
higher SE for coping with cancer37 and showed
higher levels of SE (P < 0.05).39,49 Moreover, younger
age was related to lower levels of SE in women with
breast cancer.29,35
Education: education was a significant factor in
different dimensions of SE (P < 005).18 Women with
academic education, compared to those who did not
have any academic education, had higher SE. While,
women without any college education reported
lower SE.40
Socioeconomic status (SES): In this review,
socioeconomic was one of the variables that had
been investigated. Lam et al.49 found that women
who were employed full time or retired showed high
SE (P < 0.01). They showed that occupation was an

Self-efficacy
measure

Finding

The Cancer
Behavior
Inventory
(CBI)

Women who had higher level of
self-efficacy for coping with cancer,
were involved in
seeking and understanding medical
information and had fewer
problematic communication with
health care team (physician and nurse).
Patients who had difficult interaction
with physician team were found to
be less emotional SE (P < 0.001)

Stanford
Emotional
Self Efficacy
Scale Cancer
(SESES-C)

Women who had traumatic stress
symptoms and less emotional
self-efficacy showed problem in
relationship with physician team.
Problematic communication with
physician team could decrease
emotional self-efficacy
in patients with breast cancer.

Strategies Used
Self-efficacy increased the quality
By Patients to
of life and decreased symptom
Promote
distress for women who were
Health
diagnosed with breast cancer. Women
(SUPPH)
who received chemotherapy showed
increased SE and higher quality
of life and perceived lower distress.

effective factor on SE (P < 0.01), while income level
was not a significant factor in the level of SE (P <
0.05).46
Palesh et al.30 found that women who had recently
been diagnosed with stage 0 through III breast cancer
(43% of women had mastectomy, 79.27% had
lumpectomy, 7.3% had reconstructive surgery, 50%
received chemotherapy, 42.68% had hormone
therapy, 59.76% had radiation treatment) lived in
rural communities, had high level of self-efficacy,
and lower distress.
Marital status: Family, as a component of social
system and social support, is a source of SE. In the
present review, marital status of Iranian40 and
Turkish46 women with breast cancer did not have a
significant relation with SE.
Breast cancer diagnosis and treatment: Some of
the studies in this review examined the effects of
diagnosis and diagnosis time, stage of breast cancer,
treatment, and type of breast surgery on SE.
Chang et al.48 examined the difference between
women who sought cancer diagnosis with and
without a delay; they found that a delay in seeking
medical examination was related to an increase in SE
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at the first physician visit for breast examination and
doing biopsy (T1), while it decreased in SE at 1 week
after the first visit and at a time when patients
received the diagnosis (T2); it also increased SE
during 2 months after the visit when patients returned
to be informed of surgical pathology (T3). However,
in non-delayers, SE increased significantly from T1to
T3 after surgery.
Akin et al.46 found that the duration of time
diagnosis was not a significant factor in a level of SE.
In contrast, Nejad40 found that time diagnosis was a
predictor of SE in women with breast cancer; 13
months since diagnosis can be defined as a newly
diagnosed associated with low SE. The
chemotherapy protocol for patients also influences
the level of SE (P < 0.05).46 SE increased a little
during the treatment compared to pre-treatment,
though the authors have not found any difference
between the pre-chemotherapy and postchemotherapy.46 Mosher et al.37 among 87 women
who were in stages I-III (50.6 %) and in stage IV
(49.4%)received chemotherapy (89.7%), radiation
(43.7%), mastectomy (50.6%) and lumpectomy
surgery (31.0%), showed that the absence of
radiation therapy predicated SE.
Akin et al.46 found that SE, among 141 women
with breast cancer who had breast spring surgical
procedure (29.1%), mastectomy, (47.5%) and those
who did not have any history of breast cancer
(23.4%), the type of breast surgery was not a
significant factor in the level of SE, the history of
breast cancer in the family member was not a
significant factor.
Physical and psychosocial statues: In this study,
we found that one of the health factors that affects SE
is BMI (Body Mass Index). BMI was a significant
factor in self-efficacy breast cancer (P < 0.05).46
Studies reported psychosocial and spiritual
variables affect the SE of women with breast cancer.
Laing et al.33 explored 4 factors affecting the
Symptom-Management Self-Efficacy for breast
cancer related to chemotherapy. They were: acquiring
problem solving, management, chemotherapyrelated symptom, managing emotional, and
interpersonal disturbance. Manne et al. 13 also
explored 6 factors affecting Cancer-specific SE. The
factors were: coping with medical procedures,
communication, activity management, personal
management, effective management, and selfsatisfaction.
Hope (P < 0.001) and extraversion (P < 0.05)
were positively correlated with SE.48 Antle et al.50
showed a significant positive correlation between
spiritual well-being and cancer management SE (P
< 0.05). They examined the effects of a spiritualbased support group on breast cancer management
SE among women, 58% of whom were at early
stage, 4% of whom were locally advanced, and
16% of whom experienced cancer spread to lymph
50

nodes. They found that intervention was effective to
increase SE among African American cancer
survivors with the mean age of 58.16 years.
We found that among psychological statuses,
depression, anxiety, and neuroticism were
negatively correlated with lower SE (P < 0.001).
Lower stress predicted SE for coping with cancer,
and symptom distress did not significantly correlate
35
with symptom-management SE.
Finally, among environmental elements, higher
level of partner social constraints had relationship
with lower breast cancer SE (P < 0.001).35
Clinician-Patient communication: Physician
communication behaviors with patient affect cancerrelated SE.51 Chang et al.48 in a longitudinal study on
80 women, in which 64% of whom were in stage I, II
and 23.9% of whom were in stage III or IV breast
cancer, found that hope at the first physician visit is a
key factor that predicts the change of SE, but social
constraints (experience criticism and avoidance in
dialog) has a reversal effect on setting treatment.
Adams et al.35 found that high levels of social
constraints from health care provider (doctors and
nurses) were correlated with decreased breast cancer
SE (P < 0.001). Absolutely, self-efficacy in women
leads to fewer communication difficulties with a
health care team (physician and nurse).36 Han et al.14
found that women who had problems in interacting
with medical team had less emotional SE (P < 0.001).
2.What is the impact of perceived self-efficacy on
the process of breast cancer in female patients
(diagnosis to treatment)?
Physical symptom: SE is a significant factor for
understanding how women with breast cancer
manage physical symptoms. 51 Shelby et al. 39
examined the correlation among physical symptoms,
SE and functional, emotional, and social well-being
in women taking adjuvant endocrine (82.1%
received aromatase inhibitor, 17.9% were taking
Tamoxifen, and 55.4% underwent conserving
surgery). Interaction between physical symptom and
SE was significant (β=0.05, P < 0.001). Women who
had lower SE showed greater physical symptom (P <
0.05). Physical symptom was associated with lower
functional well-being (P < 0.001). Therefore, SE for
coping with symptom moderated relationship
between physical symptom and emotional wellbeing.
Adams et al.35 found that SE mediated relationship
between partner and health care social constraints and
physical symptom. Breast cancer SE had a mediator
role between social constraints and fatigue, sleep
disturbance, and lower attentional functional.
Self-care and self-rated health: Self-care
behavior helps patients to cope with symptoms of
cancer.52 Garcia- Jimenez et al.44 reported that higher
cancer SE and greater inner peace significantly
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correlated with better self-rated health among
women, 19.4% of whom were in stage I, 56.2% of
whom were in stage II, and 24.4% of whom were in
stage III of breast cancer.
García-Jimenez, et al.45 also reported that cancer
SE could influence the self-rated health by means of
spiritual well-being related to inner peace and
meaning in one's life among women, 40% of whom
had experienced breast conserving surgery and 60%
of whom had recieved Mastectomy. Zhang et al.29
found that SE is positively correlated with self-care
behavior, when it had controlled the effect of
uncertainty. Since uncertainty and SE were not
significantly correlated, they independently
predicted self-care behavior.
Pain management: Self-efficacy for managing
pain symptoms is a patient’s main ability to manage
physical and psychological symptoms of cancer.53
37
Mosher et al. examined the association of SE with
pain management and distress among 87 women,
among whom 50.6% were in stage I or II, and 49.4%
were in stage III or IV breast cancer (89.7% received
chemotherapy, 43.7% received radiation, 50.6% had
mastectomy, and 31% had lumpectomy surgery).
They found that SE does not have any relation with
barriers to pain management (P < 0.05). Self-efficacy
did not predicate barriers to pain management.
Higher self-efficacy, lower average pain level, and
fewer barriers to pain management together
predicated less stress, accounting for 39% the
variance.
Quality of life: SE plays an important role in the
patient's quality of life.50 Studies have demonstrated
that SE has a significant correlation with quality of
life among cancer survivors.54 Lev et al.16 examined
the effect of SE intervention on patient's self-care
self-efficacy among 56 women who were in stage I
(36%) and stage II, III (47%) breast cancer (38% had
mastectomy, 45% had lumpectomy surgery). They
found that the increase of SE influences quality of
life. SE was highly correlated with all the domains of
quality of life. Symptom-management self-efficacy
had a significant correlation with the symptomatic
quality of life (P < 0.01). Symptom-management
self-efficacy had a mediation effect on relationship
between patient's symptom distress and quality of
38
life. Patients who had lower symptom distress
through higher symptom-management self-efficacy
were shown to have greater quality of life.
Wellbeing: studies showed that SE correlates with
13
psychological health and well-being. Rottmann et
18
al. found that SE correlates with an approachoriented adjustment style (more fighting spirit and
less anxious preoccupation and helplessnesshopelessness), but it does not correlate with fatalism
and cognitive avoidance. SE predicted emotional
41
30
well-being. Palesh et al. found no significant
correlation between SE and mood disturbance (P <
0.001). Greater mood disturbance was related to

lower emotional SE (P < 0.001). Greater SE for
coping with cancer was only a predictor of less
distress.35
Fear of recurrence is one of the challenges of
survivors.13 Ziner et al.15 evaluated the effect of age at
diagnosis on fear of breast cancer recurrence and
identified the predictor of fear of recurrence by using
SE as a mediator among 1128 women, among whom
47% had lumpectomy and 51% had a mastectomy
surgery. They showed that higher perceived risk of
recurrence (P < 0.01), knowledge of someone with a
recurrence (P < 0.001), and breast cancer reminders (P
< 0.005) were related, inversely, to breast cancer
survivor SE. Breast cancer survivor SE explained
about 18% (P < 0.001) of the variance in the fear of
recurrence.
43
Melchior et al. found a negative correlation
between fear of progression and SE (P < 0.001). SE
significantly increased the explained variance of
initial fear of progression. As SE increased,
depression, anxiety, and fear of recurrence decreased.
Self-image: body image is one of the complex
issues in patients with breast cancer.55 Lam et al.47
examined the relationship between SE with shortterm post-surgical adjustment among 367 women
who had radical mastectomy (71%) or conserving
surgery (21%) and found that women who had high
SE had higher self-image (P < 0.05), because SE
enhanced the self-image. They showed that women
with low SE overestimated the negative effects of
surgery and were more disappointed, while patients
with high SE underestimated surgical impacts.
Health Information Seeking Behavior: seeking
health information is an active coping strategy for
chronic illness.56 Collie et al.36 found that women
with breast cancer who had self-efficacy for coping
with cancer sought and understood medical
information.
47
Lam et al. in studies about access PostMastectomy Breast Reconstruction (PMBE)
information and consultation with a reconstruction
surgery, found that Patients with lower SE preferred
passive absorption of PMBE information and
women who had higher SE preferred a more active
role in gathering processing information.
42
Namkoong et al. found a moderating role of
health self-efficacy for the relationship between
exchanging treatment information and emotional
well-being.
Discussion
This review is synthesizing the published literature
of self-efficacy in women with breast cancer. The aims
of this review article were to determine the important
factors affecting the breast cancer-related self-efficacy
and to investigate the outcome of perceived selfefficacy in women with breast cancer. The result of
this review revealed that demographic variables (age,
education, socioeconomic status, and marital statues),
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breast cancer diagnosis and type of treatment,
psychosocial and physical statues, and physicianpatient relationship affect cancer specific SE.
Findings showed that older women had enough
SE for coping with breast cancer. It may be because
they had a prior successful experience for handling
difficult situations during their life; therefore, they
had greater feeling of self-confidence for controlling
the procedures of breast cancer diagnosis and
treatment. Accordingly, to increase SE in young
women with breast cancer, vicarious experiences
9
should be used. Watching women with breast cancer
in a similar situation, and comparing their own
ability with other individuals’ competence may
increase SE in young women. Moreover, studies
showed that women who had college education and
were employed had higher SE. It may be because
these are important factors of independent life style
for women who seek medical information and obtain
social support.40 One of the studies reported that
women living in rural communities have higher
levels of emotional SE; one possible reason is that
women who live in rural communities have learned
how to fight with problems due to their difficult
lives.30 However, further comparing studies on
cancer self-efficacy between urban and rural women
are needed.
Last demographic variable that was determined
to have an effect on SE is marital status. Marital
status did not have a significant relation with SE. It
was also shown that husbands (partners) had only a
trivial role in supporting women with breast cancer;
however, studies found that the husband of a woman
with breast cancer is the most critical supporting
source in confronting with a chronic illness.14,40
Another factor affecting SE is the procedure of a
cancer diagnosis and a treatment. Studies found that
a delay in the diagnosis of breast cancer has an effect
on SE. SE in non-delayers increased regularly from
the first physician visit to after the surgery, but
increasing trends in SE among women with delay
were erratic. The time of diagnosis was also a
predictor of SE in women with breast cancer. Women
who were diagnosed recently had a lower SE. Likely,
patients who experienced the side effects of a breast
cancer treatment had challenges in coping
10
competences. Therefore, having a successful
experience and a suitable social support may
increase SE, especially in survivors.
Studies found that a chemotherapy protocol and a
loss of radiation therapy predicted SE. Common
physical side effects of chemotherapy (e.g. nausea,
loss hair, weight gain, and fatigue) 5 7 and
58
psychological symptoms (anxiety and depression)
are the most prevalent symptoms in patients with
breast cancer. Patients coping with cancer also
experienced a number of short- and long-term
practical and emotional issues that increased their
13
distress.
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We did not find any study regarding the stage of
the breast cancer; the type of breast cancer surgery
was a significant factor in the level of SE.46 Studies
showed that mastectomy, as a type of surgery, has
negative effect on woman's body image,59, 60, 61 and
research indicated that one of the factor which affects
62, 63
SE is body image. Women who have higher level
of body image have better perceived SE compared
62
with others. Thus, it seems that mastectomy
surgery, compared to conserving surgery, has a
negative effect on cancer related SE, by means of
body image of women with breast cancer. Therefore,
it would be better if this subject would be examined
in a separate study. On the other hand, studies have
reported that patients with cancer who receive
treatment, decreased self-care SE over time.64 In such
patients, SE changes over time in dealing with life
stressor.65 Accordingly, it seems patients who are in
the advanced breast cancer stage have lower level
SE; thus, we recommend that studying SE in patients
be at different stages of breast cancer.
In this review, we found that physical status
affects the breast cancer SE. BMI was a significant
factor of physical health related to SE. Studies
reported that health related to SE was not correlated
with a higher BMI.66 Because it may influence a body
image of a woman with breast cancer. Regarding the
psychological statues, this synthesis showed that
acquiring problem solving skills, communication
skills, emotional management, 4 1 attention to
spirituality, and positive thinking (hopeful) affect
50
breast cancer self-efficacy.
We found that lower levels of stress predicated SE
for coping with cancer, but anxiety and neuroticism
negatively correlated with higher levels of SE. As
was mentioned, emotional arousal is one of the
sources of SE. People judged about the ability based
on emotional state which experienced at a
completion of an action. Fear about a recurrence of
breast cancer may be the reason of emotional
arousal. Fear of recurrence correlated with a higher
58
level of anxiety and depression. Based on Bandura's
social cognitive perspective, forethought and
anticipation of the recurrence influence patients’
confidence in coping with cancer.5 Also, fears about
their competency was an important reason that
6
people perceived lower self-efficacy. It seems that
one of the resources of emotional arousal in patients
with breast cancer is a method of treatment. For
example, studies showed that examples of the side
effects of the used Tamoxifen in a hormone therapy
could be psychological distress, anxiety, and
depression.67, 68 As was previously discussed, general
22
SE was negatively related to anxiety and low levels
of SE were associated with high levels of anxiety and
69
depressive symptoms. Therefore, the effect of this
method should be examined in the next studies.
According to the literature of cancer related to the
self-efficacy in women with breast cancer, social
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support is another factor. Higher levels of partner
social constrains (avoidance and criticism) reduces
breast cancer SE. Such women feel that they cannot
inform others about cancer related thoughts and
feelings because they are confronted by avoidance
and criticism; therefore, they perceive low level of
SE.35 A physician-patient relationship also affects
breast cancer SE. A team of physicians, who pay
attention to patients’ thought and feeling, improves
the self-confidence for symptom cancer
management. Conversely, criticism and avoidance in
a dialog of a healthcare provider decreases SE.70 On
the other hand, hope at the first clinician visit is a key
factor that predicts the change of self-efficacy.48
Therefore, through decreasing criticisms and
increasing hope in the dialog with women, cancer
self-efficacy would be improved.
Second part of this synthesis examined the
outcomes of breast cancer SE on the patient's life. SE
a ff e c t s m e n t a l a n d p h y s i c a l h e a l t h , p a i n
management, quality of life, body image, and health
information seeking behavior.
SE is a psychological source that decreases the
negative physical symptom.39 Self-confidence and
trust to the capability prepare female patients for
dominance over physical symptoms of breast
cancer.35 By this synthesis, we found that breast
cancer SE impacts on the self-caring and increases
the self-rated health. Rohrer et al.71 believed that
patient with high self-confidence had a better health.
They have suggested a good communication and
have provided self-care tools which increase healthy
behaviors in their patients. Patient-center in health
setting may increase self-confidence of patients
with breast cancer.72
Symptom-management SE had a mediation
effect on relationship between a patient's symptom
distress and quality of life. A high SE perception
increased cancer patient's adaption to the disease,
improved quality of life, and decreased
psychological problems.46 Women with high levels
of SE who received the medical information were
reported to have lower level barriers to pain
management.37 Overall, perceived self-efficacy did
not associate with intensity of pain in daily life
among patients with cancer.17
In this synthesis, studies showed that SE affects
the mental health of patients with breast cancer. SE is
associated with an adjustment73 by increasing an
fighting spirit and decreasing anxious preconceptions and helplessness-hopelessness in women and
makes them have fewer difficulties in communications with a health care team. Therefore, SE
predicts emotional well-being. Another outcome of
SE is improving a self-image.47 Patients, who have
high SE, underestimate surgical impact and have
high self-image.
Finally, this review showed that health self-efficacy
had a moderating role in the relationship between

treatment information received and emotional wellbeing. Because patients with low self-efficacy were
informed by treatment information, emotional wellbeing could be damaged. Positive medical information
influences emotional well-being for women with
higher health self-efficacy, but negatively influences
patients who have lower health efficacy.42
Regarding the points which mentioned in the study,
this review has some limitations. One limitation is that
the major findings of this review article are based on
the cross sectional studies (16 articles). Cross sectional
data limit the interpretation of the evidences. Thus, we
recommend that studies should perform and evaluate
the breast cancer self-efficacy from the diagnosis of
cancer to treatment in different group of survivor and
end stage patients by longitudinal method. This
synthesis showed that the findings, which were related
to interventions for cancer-specific self-efficacy, are
limited, as only 1 study examined an intervention in
the literature review. Therefore, we recommend to
evaluate the intervention strategies to enhance selfefficacy in patients with breast cancer by experimental
studies method.
Another limitation related to this synthesis is the
variation in assessment tools used to assess selfefficacy; a number of studies used a general selfefficacy scale and others used a specific cancer-related
self-efficacy scale.
There was also diversity in the stage of breast
cancer, method of treatment, and type of surgery
among participants of these studies. These limitations
cause the restriction for the better understanding of the
cancer related self-efficacy in women with breast
cancer. Therefore, additional research for exploring
the important factors affecting SE is needed; for
example, investigating the effects of the stage of
breast cancer on the breast cancer SE, the difference
between self-efficacy of women with a different
surgery (mastectomy and conserving), the different
treatment (chemotherapy, radiotherapy, and hormone
therapy), the influences of clinician and partner
characteristics on the SE in women, the difference of
the breast cancer SE in women based on physicianpatient communication style, and further empirical
studies on interventions, such as examining the effect
of vicarious experience (women who have effective
coping strategies for breast cancer) on increasing the
self-efficacy or the effect of patients education on this
field.
This review revealed that younger women with
newly diagnosed breast cancer, who did not have
higher education, were not employed, and had delay in
seeking breast cancer examination, were a particularly
high-risk group regarding coping with breast cancer
due to lower levels of self-efficacy. As was previously
discussed, women who have low level of SE are
further exposed in anxiety and depression syndromes.
Therefore, they need especial attentions for the
reinforcement of their confidence for coping with
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breast cancer from health care providers and family
members.
In the oncology setting, it seems that communication between clinicians and patients is very
important for perceived cancer SE in women with
breast cancer. Therefore, communication skills and
medical ethics should be considered in a medical
research. In this field, empowering patients by means
of education and giving appropriate health
information, and preparing them for a treatment may
increase the confidence to cope with a cancer. Women
with breast cancer who have conflicts with their family
members require family therapy interventions to
decrease the social constrain and obtain social
supports.
As was stated, self-efficacy is a personality
construct that prepares individuals to cope with
difficult situations. In this study, we tried to explore
the important factors affecting breast cancer SE and
to determine the effects of SE on the process of breast
cancer.
At the end, it is necessary to point out that SE
affects the environment of the patient and
environmental factors can effect to modify patient’s
self-efficacy. Therefore, if health care professionals
and family members prepare supportive
environment (such as social persuasion and
vicarious experiences), fighting spirit in women with
breast cancer will improve. On the other hand, as was
previously mentioned, patients with high levels of
SE have cooperation with a medical team and get
themselves independent. Consequently, a great
attention should be paid to studies and clinical
implications.
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ABSTRACT

Background: B-Cell Lymphoma-2 gene is an anti-apoptotic protein associated
with favorable prognosis in patients with breast cancer. The present study focused
on immunohistochemical expression of the aforementioned gene with
clinicopathological correlation in non-triple negative breast cancers (NTNBCs)
and triple negative breast cancers (TNBCs).
Methods: We investigated 258 cases of primary breast cancers; they were
divided into 2 groups (NTNBCs and TNBCs) based on their expression of estrogen
receptor (ER), progesterone receptors (PR), and Her-2/neu receptors. BCL-2
expression was correlated with age, tumor size, tumor grade, histological subtype,
lymph node status, and lymphovascular invasion (LVI).
Results: Among NTNBCs, 68.2% of cases expressed BCL-2 as compared to
53.3% in TNBCs (P-value = 0.035). In both groups, BCL-2 expression was
significantly higher in younger patients, without lymphovascular invasion and
lower grade (borderline significant in TNBCs). The variable which was associated
with higher BCL-2 expression only in NTNBCs was smaller tumor size. In
contrast, in TNBCs invasive ductal carcinoma was significantly associated with
BCL-2 expression.
Conclusions: BCL-2 showed association with various clinicohistopathological
characteristics in TNBC and NTNBC breast cancer patients. Yet, some of these
variables were potentially related to better prognosis (the lack of LVI, smaller
tumor size, and lower grade). On the other hand, younger age, which is a feature
generally associated with poorer prognosis, was significantly related to BCL-2
expression.

Introduction
Breast carcinoma is the most popular cancer
affecting the females, worldwide. Globally, every
year, 1.4 million new cases of breast cancer are
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diagnosed.1 Breast cancer incidence varies based on
different regions of the world.
This difference is related to differences such as
race, genetics, cultural differences, and environmental exposures in various parts of the world.2
Some studies conducted in India and Pakistan
showed increase in the incidence of breast cancer,
which were mostly ER, PR negative.2
Moreover, this incidence has been shown to be
increased during past decade. According to Karachi
Cancer Data, the incidence of breast cancer
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increased from1995 to 1995 by 53.1% and more
prominently as high as 69.1% from 1998 to 2002 in
3
Asia.
The patients with breast cancer, who lack the
expression of estrogen receptor (ER), progesterone
receptor (PR), and human epidermal growth factor
receptor-2 (Her-2/neu), are called triple negative
breast cancers (TNBCs).4 Triple negative breast
cancers account for 10% to 20% of all patients with
breast cancer. The patients with breast cancer, who
can express either the hormone receptors ER, PR, or
Her-2/neu, are non-triple negative breast cancers
(NTNBCs). Most of the TNBCs, but not all of them,
are basal type on gene expression profiling.
The TNBCs have an aggressive behavior, 5
increased chance of metastasis,6,7 and unfavorable
prognosis as compared to NTNBCs.
Some prognostic and predictive elements have
extensively been studied in patients with breast
cancer. B-cell lymphoma-2 (BCL-2) is a significant
prognostic indicator in patients with breast cancer,
and its expression, likewise, can be used as targeted
therapy for some new drugs.8
BCL-2 is an anti-apoptotic protein expressed in
25% to 50% of patients with breast cancer.9, 10 BCL-2,
in some studies, was correlated with progressed rate
of survival, and it was reported as a favorable
prognostic factor.10-14 On the contrary, the lack of
BCL-2 expression was shown to be an independent
indicator of poor prognosis.
The number of studies showing prognostic
importance of BCL-2 expression in TNBCs and
NTNBCs is very limited. Keeping in view its
prognostic significance, it has been suggested in
various studies to include BCL-2 expression in the
Nottingham Prognostic Index.
The aim of the present study was to compare the
expression of BCL-2 in TNBCs and NTNBCs as
well as to correlate its expression with various
clinicopathological parameters. The present study
would help to improve patients' stratification and to
provide clinicians with more management criteria.
Methods
This cross-sectional study was conducted at
Histopathology Department of Armed Forces
Institute of Pathology, Rawalpindi, Pakistan. A total
of 258 primary patients with breast carcinomas were
diagnosed from 20th January 2014 to 20th July 2016;
they were included since hormone receptor and Her2 status was available.
Age and other histopathologic parameters, such
as histologic grade, type, nuclear grade, and
lymphovascular invasion (LVI) were obtained from
patient pathology records. Nottingham Criteria of
Bloom & Richardson was used for grading all the
tumors.15
Immunohistochemistry (IHC) was applied on the
most representatives and well preserved areas of

tissue blocks fixed with 10% buffered formalin.
The results of IHC were evaluated and scored semiquantitatively by 2 histopathologists. 16 A cut off
value was given for each marker for positive or
negative staining. Hormone receptors were taken as
positive if at least 1% of tumor cells showed
moderate to strong nuclear staining.17
For Her-2/neu, membrane staining would be
scored 0, if there was no or faint incomplete staining
in <10% cells; 1, if there was faint incomplete
staining in >10% cells. Score 3 was perceived
positive with complete chicken wire like staining in
>10% cells.16,17
For BCL-2, cytoplasmic or membranous staining
of 10% or more tumor cells were perceived
positive.15 Cases with moderate to strong staining for
this marker was regarded as positive as shown in
figure 1.18 IHC analyses for BCL-2 was performed on
all specimens.

Figure 1. Cytoplasmic positivity of BCL-2 protein

Statistical analysis was performed using SPSS
version 19.0. The descriptive statistics were
calculated for both quantitative and qualitative
variables. Chi square test was used for analysis. A
P-value of less than 0.05 was considered as
statistically significant.
Results
A total of 258 patients were included in the
present study. They consisted of 217 (84%) invasive
ductal carcinomas, 24 (9.3%) invasive lobular
carcinomas, and 6 (2.3%) mixed ductal and lobular
carcinomas. The others included 3 (1.2%) mucinous,
3 (1.2%) tubular, 2 (0.8%) papillary carcinomas, 2
(0.8%) metaplastic, and 1 (0.4%) medullary
carcinoma. The patients' age ranged from 28 to 90
with the mean age of 49. All the patients were
females. Out of 258 cases, 198 were NTNBCs and 60
were TNBCs.
BCL-2 expression and its further correlation with
clinicopathological parameters were summarized in
table 1 and table 2.
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Table 1. Correlation of BCL-2 expression and clinicopathological variables in non-triple negative breast
cancers (N = 198)
Clinicopathological
variables

Cases (N)

Percentage (%)

BCL-2 Expression
Positive

Negative

P-value
0.01

Patients' age
< 50 Years
≥ 50 Years

94
104

47.5
52.5

72 (76.6%)
63 (60.6%)

22 (23.4%)
41 (39.4%)

Tumor Size
<2 cm
2-5 cm
>5cm

29
108
61

14.7
54.5
30.8

22 (76%)
82 (75%)
31 (51%)

7 (24%)
26 (25%)
30 (49%)

Histologic Type
IDC
ILC
Mixed
Others

164
20
6
8

82.9
10.1
3
4

110 (67%)
16 (80%)
4 (66.7%)
5 (62.5%)

54 (33%)
4 (20%)
2 (33.3%)
3 (37.5%)

Tumor Grade
Grade I
Grade II
Grade III
Not applicable

3
153
36
6

1.5
77.3
18.2
3

3 (100%)
112 (73.2%)
16 (44.4%)
4 (66.7%)

0
41 (26.8%)
20 (55.6%)
2 (33.3%)

Lymph Node Metastasis
Seen
Not Seen
Not Identified

119
61
18

60.1
30.8
9.1

78 (65.5%)
45 (73.8%)
12 (66.7%)

41 (34.5%)
16 (26.2%)
6 (33.3%)

Lymphovascular Invasion
Seen
Not Seen

94
104

47.5
52.5

54 (57.4%)
81 (77.9%)

40 (42.6%)
23 (22.1%)

0.002

0.68

0.001

0.26

<0.002

Table 2. Correlation of BCL-2 expression and clinicopathological variables in triple negative breast cancers (N=60)
Clinicopathological
variables

Cases (N)

Percentage (%)

BCL-2 Expression
Positive

Negative
0.02

Patients' age
< 50 Years
≥ 50 Years

35
25

58.3
41.7

23 (65.7%)
9 (36%)

12 (34.3%)
16 (64%)

Tumor Size
<2 cm
2-5 cm
> 5cm

7
33
20

11.7
55
33.3

4 (57%)
21 (63.6%)
7 (35%)

3 (43%)
12 (36.4%)
13 (65%)

Histologic Type
IDC
ILC
Mixed
Others

53
4
0
3

88.3
6.7
0
5

31 (58.5%)
1 (25%)
0
0

22 (41.5%)
3 (75%)
0
3 (100%)

Tumor Grade
Grade I
Grade II
Grade III
Not applicable

1
41
16
2

1.6
68.3
26.7
3.4

1(100%)
26 (63.4%)
5 (31.3%)
0

0
15 (36.6%)
11 (68.7%)
2 (100%)

Lymph Node Mets
Seen
Not Seen
Not Identified

37
18
5

61.7
30
8.3

16 (43.2%)
12 (66.7%)
4 (80%)

21 (56.8%)
6 (33.3%)
1 (20%)

Lymphovascular Invasion
Seen
Not Seen

24
36

40
60

8 (33.3%)
24 (66.7%)

16 (66.7%)
12 (33.3%)

60

P-value

0.12

0.07

0.05

0.10

0.01
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BCL-2 expression was more common in patients
aged less than 50 as compared to those with age more
than 50 in both NTNBCs and TNBCs, and it was
statistically significant with P-value of less than
0.05. There was higher expression of BCL-2 in
tumors smaller than 5 cm, but the expression
decreased in tumors more than 5 cm (51%). It was
statistically significant (as shown in table 1), but
such significance was not found in TNBCs. BCL-2
expression was higher (80%) in invasive lobular
cancers as compared to invasive ductal carcinomas
(67%) in NTNBCs, but its expression was higher in
ductal carcinomas in TNBCs.
There was also an inverse relationship of BCL-2
expression with grade of tumor being higher in low
grade tumors as compared to high grade tumors in
both NTNBCs and TNBCs with P-value less than
0.05. Tumors with BCL-2 expression showed lower
incidence of lymph node metastasis and LVI in both
NTNBCs and TNBCs, which was statistically
significant, as shown in table1 and table 2.
Regarding the association between BCL-2
expression and TNBCs/NTNBCs, BCL-2
expression was observed in 32 out of 60 TNBCs
(53.3%), while it was detected in 135 out of 198
NTNBCs (66.2%). This difference was statistically
significant (Chi square = 4.45, P-value = 0.035).
Discussion
There are different proteins, which regulate cell
cycle, involved in initiation, progression, and
treatment response in various malignancies. Some
studies have recently been performed to detect
various genes and proteins involved in regulation of
apoptosis.
BCL-2, an anti-apoptotic gene, is extensively
examined in patients with breast cancer for disease
progression, treatment response, radiation therapy,
chemotherapy, and more recently targeted therapy.8
It was previously proved that follicular lymphomas
as anti-apoptotic protein was associated with worse
outcome, but in patients with breast cancer, it was
associated with favorable outcomes.19
Considering its prognostic and therapeutic
importance, we have compared BCL-2 expression of
NTNBCs and TNBCs immunohistochemically.
The results of the previous research have revealed
that BCL-2 was associated with better prognosis in
all types of breast cancers, correlating with previous
studies, as well.11, 20-22 It was also associated with
disease-free survival and increased overall
survival.10 The study revealed that BCL-2 expression
was directly associated with ER and PR expression,
and inversely associated with Her-2/neu expression,
correlating with previously published studies.13,23
Significant association of BCL-2 expression was
found with age, which was compatible with the
results of the study conducted by Thomadaki et al.24
BCL-2 expression was significantly associated

with tumor size in NTNBCs, but the finding was less
significant in TNBCs, which is in line with some
international studies.16 Some other studies showed no
relationship between size of tumor and BCL-2
expression.14,25
In the present study, poorly differentiated tumors
showed less BCL-2 expression than low grade breast
cancers in both TNBC and NTNBCs. This finding
was similar with the results of the study conducted by
Bhargava et al. and Park et al.18, 26 It suggested that
higher tumor grade was associated with the loss of
BCL-2 expression.12
Lymph node metastasis has been shown as the
most important prognostic and predictive factor in
breast cancer along with LVI.27 In our study, BCL-2
expression was more common in tumors without
LVI. This was similar with the findings of another
international study.28
As was already demonstrated,12 in our study,
TNBCs breast cancer was associated with less BCL2 expression than NTBCs tumors.
The limitations of the study included the lack of
access to follow up of the patients and relatively
smaller sample size due to which multivariate
analysis could not be performed.
TNBCs showed some differences in BCL-2
expression as compared to NTNBCs. These might be
due to BCL-2 participation in various biological
pathways with different subsequent effects on cell
survival, which was further dependent on tumor
phenotype. It is of importance if we can identify
different prognostic groups in TNBCs, which one
can benefit from newer lines of therapy. BCL-2
expression may be of importance in response to neoadjuvant chemotherapy in TNBCs.29
Such a large scale study has not already been
performed in this region. Hence, this study will
provide clinicians with a good insight for using BCL2 as a part of prognostic workup; likewise, its high
expression in both types of tumors will incite further
workup for targeted therapy against BCL-2.
The present study is one of the few studies
examining the prognostic role of BCL-2 in breast
cancer in NTNBCs and TNBCs. BCL-2 can be
combined to the well-accepted clinicohistopathologic prognostic factors to predict overall
prognosis of invasive breast cancer and guide
treatment. BCL-2 showed association with various
clinicohistopathological characteristics in TNBC
and NTNBC breast cancer patients.
Nevertheless, some of these variables were
potentially related with better prognosis (lack of LVI,
less tumor size and lower grade). On the other hand,
younger age, which is a characteristic generally
associated with poorer prognosis, was significantly
related to BCL-2 expression.
Further research is necessary to elucidate this
association with sample size in different sub-groups
and follow up. Moreover, targeted therapies against
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BCL-2, (like BH3 mimetics ABT-737 & ABT199)8
which are currently in clinical trials, can be used in
future, especially in TNBCs, where limited options
are available for treatment.
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ABSTRACT

Background: Various personality traits, like A and D, have a lot of stress,
anxiety, and negative emotions that make the patients with breast cancer be
susceptible to more stress and negative perception of events. Thus, the aim of the
present study was to examine the association of type D personality and cognitive
strategies of emotion regulation with happiness and quality of life (QOL) in
women with breast cancer.
Methods: The present cross-sectional study included 100 women with breast
cancer referred to Shiraz medical centers in summer 2015; the population of the
study was chosen through purposive sampling method. Information was recorded
through filling 4 questionnaires, including type D personality scale, cognitive
emotion regulation questionnaire (CERQ), Oxford happiness inventory, and QOL
questionnaire.
Results: A significant negative association was observed between type D
personality and happiness, and there was a positive association between type D
personality and QOL (P < 0.001), between positive cognitive strategies of emotion
regulation and QOL(P < 0.001), positive cognitive strategies of emotion regulation
and happiness (P < 0.001), but no significant relationship was found between
negative cognitive strategies of emotion regulation and happiness (P = 0.08). No
significant relationship between negative cognitive strategies of emotion
regulation and QOL(P = 0.25) was seen.
Conclusions: These results elucidate the associations between personality and
illness perceptions, demonstrating their close interrelatedness. Therefore, we can
increase the awareness and understanding of personality traits as well as emotional
regulation strategies about the disease in order to enhance happiness and quality of
life in such patients.

Introduction
The most common cancer in Iranian women,
breast cancer, is among the 3 leading causes of death
in Iran.1 Based on a report of Ministry of Health
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Center for Disease Management of Iran, the most
widespread cancers in women included breast, skin,
colon, rectum, stomach, esophagus, hematopoietic
system, thyroid, ovary, and uterus.2 Breast cancer
ranks first in women with Age Standardized
Incidence Rate (ASR) =28.25, higher than the
reported rate of skin cancer.3
It is estimated that half of the new cases and 60%
of the world’s deaths belongs to the developing
countries due to adopting western life style and also
infections.4,5
Quality of life (QOL) is a multidimensional
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notion engaging facets of individuals’ physical,
psychological, and social well-being. 6 The
determinants of QOL in women with breast cancer
include psychosocial factors, like coping style as
well as socio-demographic and medical factors.7
Some surveys have concentrated on the impact of
psychological factors on cancer.8 Studies have
confirmed the influences of coping styles, optimism,
and certain personality traits on cancer, 9 although
others have found no association between
personality traits and cancer risk.10
Described as a tendency to experience a high joint
incidence of negative affectivity and social
inhibition, type D (distressed) personality has
become a significant research subject in the area of
medical psychology in recent years.11 Patients with
personality traits D internally experience a large
amount of stress and negative emotions; hence, they
are at increased risk of cardiovascular disorders.12
Studies have designated that type D personality
disorder enhances the comorbidity and health burden
in patients with cancer.13
Emotional self-regulation is a structured effort to
regulate thoughts, feelings, and actions to achieve
specific objectives. Although all goals in life are not
the same, the ability to self-regulate creates harmony
among objectives. In other words, self-regulation
requires sacrificing one goal for other goals. A
previously conducted study has shown that positive
emotions facilitate self-regulation and negative
emotions harm self-regulation.14
Cognitive emotion regulation is universal;
individual differences exist in the particular thoughts
or cognitions through which people regulate their
emotions in response to life experiences. Cognitive
emotion regulation is, hence, broadly supposed to be
an imperative subject regarding mental health.15
Cognitive emotion regulation is, likewise, correlated
with depression and emotional problems that are
linked with numerous diseases.15,16
Cancer is a crisis with which anyone may
confront and it causes many problems for the
affected patients, containing complex treatment
protocols, long treatment duration, and resistance to
treatment that cause great stress and despair.17 These
difficulties are particularly problematic in the case of
breast cancer, in which mastectomy may
additionally cause psychosocial problems for the
affected patients, including occupational and sexual
problems. 18 Furthermore, patients suffering from
breast cancer have increased the rates of depression
and anxiety in the first year after diagnosis.19
Therefore, these 2 factors may play a central role
inprediction of the individual’s happiness that
interacts with the quality of life (QOL) in patients
with breast cancer. Because of the disagreements,
novelty, and significance of this issue, we aimed to
investigate the association between type D
personality and cognitive strategies of emotion

regulation with happiness and quality of life in
women with breast cancer.
Methods
Study design
The present cross sectional descriptive study
included 100 women with breast cancer who referred
to Mottahari Clinic affiliated to Shiraz University of
Medical Sciences for chemotherapy during summer
2015; the participants were chosen based on
purposive sampling. As a technique generally used in
qualitative research, purposeful sampling is utilized
for the classification and selection of informationrich cases for the most effective use of limited
resources.20 This involves recognizing and choosing
individuals or groups of individuals based on special
knowledge about or experience with a phenomenon
of interest.21 We included patients whose diagnosis
was made during 1 to 5 years prior to the study and
had not underwent mastectomy. Any patient
diagnosed more than 5 years prior to the study or had
concurrent underlying diseases, comprising physical
and psychological comorbidities, like cardiovascular diseases, diagnosed general anxiety disorder,
and bipolar and major depressive disorders was
excluded. We excluded incomplete questionnaires
from the study. The demographic data of patients
were recorded and they were asked to complete the
following questionnaires:
1. The questionnaire of quality of life (SF-36),
designed by Ware and Sherbourne in 1992,22 contains
36 items, representing 8 different domains, including
general health, physical functioning, limitation in
role playing due to physical and emotional reasons,
body pain, social function, vitality, and mental
health. The scores range from 0 to100 and higher
scores show better QOL, internal consistency of
scales measured by Cronbach's exceeded 0.80 and
validity estimated 0.075. The Persian version of the
questionnaire has been previously validated by
Montazeri et al.23 with estimated internal reliability
of 77% to 90% in all aspects, except delight (65%).
He, likewise, reported Cronbach’s alpha coefficients
for all subscales in the range of 0.70 to 0.85.23
2. Oxford happiness inventory, designed by
Argyl, Martin, and Crossland in 1989,24 contains 29
items in 5 domains, including satisfaction, positive
mood, health, efficiency, and self-esteem. Each item
has 4 choices, scored from 0 to 3, where never
indicates 0, 1 shows few, 2 signifies moderate, and 3
shows very much. The total score ranges from 0 to
78, and scores less than 40 to 42 identify depression
and dissatisfaction, while score greater than 42 show
happiness. The Persian version of the questionnaire
has previously been validated by Hadinezhad and
Zareei,25 reporting a Cronbach’s alpha of 90% and
test-retest reliability of 78%.
3.Type D personality scale, designed by
Denollet,11 evaluates the parameters of negative
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affectivity (NA) and social inhibition (SL). Each
domain has 14 items, scored as “never, sometimes,
often, and always” and is scored from 0 to 28; scores
greater than 10 show positive results and the total
score ranges from 0 to 56. Reliability and validity of
Persian version of Type D personality Questionnaire
(DS14) has previously been evaluated by Fakhari et
al. in patients with coronary artery disease.26
4. Cognitive emotion regulation questionnaire
(CERQ), a multi-dimensional questionnaire
designed by Garnefski et al.27, 28 in 2002, assesses the
cognitive emotion regulation after an unpleasant
event. These subscales include: 1) Non-acceptance
of Emotional Response 2) Difficulties Engaging in
Goal-directed Behavior 3) Impulse Control
Difficulties 4) Lack of Emotional Awareness 5)
Limited Access to Emotion Regulation Strategies 6)
Lack of Emotional Clarity. These subscales are
designed to assess a persons’ behavioral reaction
after experiencing a stressful life event. Some items
are reverse-scored. Each subscale is scored on a 5point Likert scale ranging from “Almost Never” to
“Almost Always.” The total score ranges from 36 to
180. The Persian version of the questionnaire has
previously been validated by Hasani,29 reporting a
Cronbach’s alpha of 0.76 to 0.92.
The participants completed the questionnaires
anonymously and under observation of the
researcher who explained any vague item in the
questionnaires to them.

frequency (percentage). The associations between
variables were defined by regression models and
Pearson’s coefficient. For the statistical analysis, the
statistical software SPSS version 21.0 for windows
(SPSS Inc., Chicago, IL) was used. P-values less
than 0.05 were considered statistically significant.
Results
The mean ± SD age of patients was 50.39±1.23
years. Educational status of patients is demonstrated
in Table 1. Of all patients, 76% had personality type
D, 80% had happiness, 93% used negative strategies
and 15% used positive strategies for cognitive
emotion regulation, and QOL was low in 53% of
patients. In Table 2, mean and standard deviation of
Type D personality, happiness, quality of life, and
cognitive strategies of emotion regulation are
demonstrated.

Table 1. Educational status
N(%)
Illiterate

9 (7.65%)

Primary

23 (23. 24%)

Medium

21 (22 .27%)

Diploma

29 (31.54%)

Collegiate

18 (15.3%)

Table 2. Mean and standard deviation of main variables
Ethical considerations
The protocol of the present study was approved
by Shiraz University of Medical Sciences. The
design and objectives of the study were explained to
all participants and written informed consent was
obtained from those who were inclined to take part in
the survey; they were informed that they were free
not to participate in the study and this would not
affect their treatment protocol. The participants were
ensured that their information would be kept
confidential and anonymous in all stages of the
study.
Statistical analysis
Quantitative variables were presented as mean ±
standard deviation (SD) and categorical variables as

Mean ± SD
Type D personality trait

27.31 ± 9.71

Happiness

51.5 ± 14.49

Quality of life

49.19 ± 1.35

Positive cognitive strategies of emotion regulation

69.5 ± 13.52

Negative cognitive strategies of emotion regulation

48.5 ± 10.74

As shown in Table 3, happiness showed
significant association with type D personality trait
and with positive cognitive strategies. There were
also significant association between quality of life
and type D personality, negative cognitive strategies,
and positive cognitive strategies of emotional
regulation.

Table 3. The association of type D personality trait, negative and positive cognitive strategies of emotion regulation
with happiness and quality of life in the study participants
Type D personality trait

Negative cognitive
strategies of emotion
regulation

Positive cognitive
strategies of emotion
regulation

Happiness

r = -0.63, P = 0.0001

r = 0.11, P = 0.25

r = 0.63, P = 0.0001

Quality of life

r = 0.44, P = 0.0001

r = 0.17, P = 0.08

r = -0.36, P = 0.0001
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Discussion
The QOL and happiness in patients suffering
from cancer can have an important impact on their
30
prognosis and general health. Moreover, surveys
have shown that patients with breast cancer have a
worse social well-being than patients with other
31
c a n c e r s ; c o n s e q u e n t l y, c o n s i d e r i n g t h e
psychological factors in patients suffering from
breast cancer is of great importance. The results of
the present study signified important negative
correlation between type D personality and
happiness (r = -0.63, P = 0.0001). Besides, a positive
association was found between type D personality
and QOL (r = 0.63, P = 0.0001). There was also a
significant positive association between positive
cognitive strategies of emotion regulation and
happiness (r = 0.63, P = 0.0001). Furthermore, a
negative association was found between positive
cognitive strategies of emotion regulation and QOL
(r = -0.36, P = 0.0001), but the association between
negative cognitive strategies of emotion regulation
and QOL was not significant (r = 0.17, P = 0.08).
Several studies have assessed the association
between personality type D and diseases, but have
seldom focused on patients with cancer. Personality
is known as an independent factor in subjective well32
being and happiness, which was confirmed by the
results of the present study. Individuals with type D
personality trait require to be confirmed by others
and may, hence, confront problems coping with
33
diseases, specifically diseases that influence their
body image, like breast cancer, which may
ultimately lead to mastectomy. These difficulties,
intensely, affect patients suffering from breast
cancer, particularly patients with type D personality
trait, who encounter emotional problems and have
negative emotions; therefore, type D personality trait
is connected with social and emotional
complications that predispose the patients to
diseases.11,34
Considering the association between type D
personality and QOL, studies have attained different
findings that might be because of the different nature
of the diseases studied. Pederson et al. have
established a significant negative association
between type D personality and impaired QOL in
35
cardiac patients. Similarly, have other researchers
proven lower health-related QOL in cardiac patients
36-38
with type D personality trait. The results of the
above-mentioned studies are inconsistent with the
results of the present study, which might be due to the
fact that patients with type D personality have
difficulty in social relations and many choose
33
loneliness. Patients with breast cancer have
additional problems in social relations;18 hence, they
appear less in the society and are less influenced by
the negative responses of the society. Moreover, the
majority of patients in the present study had breast
cancer for 1 to 5 years, while social problems mainly

emerge in early phases of disease after diagnosis19
that could affect the results of the present study and
cause higher QOL in patients with type D
personality.
Some studies have also suggested that type D
personality trait influences the neuro-endocrine
12
system via stress. Therefore, type D personality
trait may not only have psychological effects on
patients’ health, but it may also induce physiological
changes in the body that affect patients’ health
condition that need additional investigation in the
area of breast cancer.
Few studies have considered cancer, but they
have also not focused on type D personality in
patients with breast cancer. Denollet have previously
proposed type D personality and age as independent
39
risk factors for cancer development in men. Carver
et al. have also associated optimism and psychological well-being to survival of patients with breast
cancer. 9 Similarly, Epping-Jordan et al. have
evaluated psychological adjustment in patients
suffering from breast cancer at 3 and 6 months’
follow-up and have suggested optimism as a vital
40
factor in such patients. As long as pessimism is one
of the characteristics of individuals with type D
personality, the above-mentioned surveys also
approve the results of the present study. Mols et al.
have assessed patients with colorectal cancer and
have reported that patients with type D personality
trait have a significantly higher psychological
41
distress and concern about the disease that
generally approves the results of the present study;
although the above-mentioned studies have not
focused on the variables argued in the present study.
Similar to the results of the present study, GieseDavis et al. have reported changed emotion
regulation strategies in patients with metastatic
breast cancer and have proven the efficiency of
42
emotion-focused therapy that is consistent with the
results of the present study, showing that positive
cognitive strategies of emotion regulation predict
patients’ happiness. Additionally, emotion
regulation strategies have also been associated to
different diseases by other researchers. Kinnunen et
al. have associated emotion regulation with
16
metabolic syndrome and Karademas et al. have
associated emotion regulation strategies to illness43
related emotions, suggesting that emotion
regulation strategies have physiological impacts on
the body that need greater attention, particularly in
patients suffering from cancer. Thus, it is proposed
that future studies evaluate the psychological and
physiological effect of personality traits and emotion
regulation strategies on patients suffering from
breast cancer.
The strengths of the present study included
evaluating this novel issue in patients with breast
cancer that is the first most prevalent cancer in Iran
and guiding the researchers to focus on the

Rabbani Zadeh, et al. Arch Breast Cancer 2017; Vol. 4, No. 2: 64-69

67

Predictors of Happiness and QOL in BC

psychological state of patients suffering from breast
cancer. But, it also had some limitations, such as not
considering the prognosis of patients, which was not
within the objectives of the study. Besides, as the
results of the present study suggested, psychological
treatment of patients with breast cancer may play a
key role in the prognosis of the patients. Therefore, it
is proposed that future studies assess the effect of
psychotherapy in 2 aspects of personality traits and
emotion regulation strategies on the prognosis and
treatment of patients suffering from breast cancer.
Nowadays, due to changes in lifestyle, noncommunicable diseases including cancers are
increasing. Among all kinds of cancers, breast cancer
is the most common cancer and the most leading
cause of death among women. Patients are severely
damaged mentally and emotionally, because breast is
a sensitive part of their body and is considered a sign
of beauty and charm. Since the treatment of breast
cancer in women is accompanied with
complications, it may have high cultural and social
psychological effects, as their health is closely
associated with the health of the family and the
community. Therefore, we need to increase our
awareness and understanding of personality traits as
well as emotional regulation strategies about this
disease and develope strategies in order to enhance
happiness and quality of life in such patients.
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ABSTRACT

Background: Multiple Primary Malignant Neoplasms (MPMN) is a wellknown entity. Most of these tumors are metachronous. The treatment of Hodgkin
lymphoma increases the risk of developing second malignancies including breast
cancer. However, the synchronous occurrence of breast cancer and Hodgkin
lymphoma is rare.
Case presentation: We presented a case of a 31-year-old woman with
simultaneous diagnosis of lobular carcinoma of the breast and Hodgkin
lymphoma. The patient underwent modified radical mastectomy followed by
hormone therapy as adjuvant treatment of breast cancer and simultaneous
chemotherapy for Hodgkin lymphoma.
Conclusions: To the best of our knowledge, this is the first report of
coexistence of breast cancer and Hodgkin lymphoma. Synchronous cancers
present therapeutic challenges to the clinicians, and the treatment planning should
be discussed in a multidisciplinary team.

Introduction
The first report of Multiple Primary Malignant
Neoplasms (MPMN) was published by Billroth in
1
1889. Since then, numerous reports of MPMNs
have been published. MPMNs constitute 0.4% to
21% of all cancers 2 and the incidence is increasing.3
MPMN is defined as "‘two or more primary cancers
located at different sites or at the same site, if
histological characteristics are different".4 MPMNs
are considered synchronous, if the second primary
tumor is diagnosed within 6 months of the first tumor
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diagnosis. If the time interval between diagnoses of
the tumors is more than 6 months, the tumors are
considered metachronous.2 Synchronous primary
tumors are rare. 5 They present a therapeutic
challenge to the physician and should be treated by a
multidisciplinary team with a patient-oriented
approach. 6 We presented a rare instance of
concurrent breast cancer and Hodgkin lymphoma.
Case presentation
A 31-year-old woman was referred to the
oncology clinic with the diagnosis of Hodgkin
lymphoma. She was visited by her family physician
a year earlier with night fever, chills, weight loss, and
retrosternal pain. She was treated with antibiotics
without any improvement. Gradually, a swelling
developed over her sternum, and a biopsy of the
lesion showed granuloma. Since she lived in an
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endemic area for tuberculosis, the treatment of
tuberculosis with Isoniazid, Rifampin, Ethambutol
and Pyrazinamide was started for her and it was
continued for 6 months. The size of sternal swelling
decreased, but she noticed the development of new
swellings in her lower neck and axillary areas. The
biopsy of the right supraclavicular lymph nodes was
performed and the pathology result showed Hodgkin
lymphoma, nodular sclerosis with mixed cellularity
nodule type.
While referring the patient to the oncology clinic,
physical examination revealed bilateral
supraclavicular and axillary lymphadenopathy, and 2
masses in the right breast at 12 and 7 o'clock
measured 4 and 2 cm, respectively. No other
organomegaly was detected. She had no significant
medical or surgery history. She mentioned a family
history of breast cancer in her 3 cousins. Her
menarche was at 15 years of age and her first child
birth was when she was twenty-one.
Considering her family history of breast cancer
and no report of breast involvement in Hodgkin
lymphoma, the possibility of a second primary
malignancy was probable. The result of
mammography showed 2 suspicious masses and skin
thickening in the right breast (figure 1). Breast
ultrasonography was performed and the result
revealed 6 highly suspicious masses in the right
breast. The masses ranged from 6 to 34 mm.
The result of MRI of the breast revealed 2
adherent large irregular shape enhancing masses in
the right breast with multiple smaller masses around
them in favor of multi-centric breast cancer (figure 2
and 3). In addition, there were multiple enlarged
pathologic appearing lymphadenopathies in both
axillae (figure 4). An irregular shape chest wall mass
in medial deep part of the right side of chest wall was
detected with the involvement of ribs and pleura and
extension to the mediastinum (figure 5).

Figure 1. MLO mammography showing a large lobulated
irregular shape mass with ill-defined border in the right breast
upper part and another mass posterior to the main mass.
Mild skin thickening of the central part of the right breast is also noted.

Figure 2. Breast MRI, T1 with contrast subtraction axial image,
showing multiple irregular shaped enhancing masses in
central and outer part of right breast

Figure 3. Breast MRI, T1 with contrast and subtraction in MIP
axial image, showing 2 adherent large irregular shaped
enhancing masses in the right breast with multiple smaller
masses around them in favor of multi-centric breast cancer

Figure 4. Breast MRI, axial T1 image, Multiple enlarged
pathologic appearing lymphadenopathies are seen in both axillae
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Figure 5. Breast MRI, T1 with IV contrast and subtracted axial
image, showing irregular shape chest wall mass in medial deep
part of right side of chest wall with involvement of ribs and
pleura and extension to the mediastinum

The biopsy of the masses of the right breast was
performed and the pathology was multi-centric
invasive lobular carcinoma. Estrogen and
progesterone receptors were positive, HER-2 neu
was negative, and Ki-67 was 15%. The FNA of left
axillary lymph nodes was consistent with Hodgkin
lymphoma, and there was no involvement with
lobular carcinoma.
Blood work showed mild microcytic anemia,
high platelet count, elevated ESR, and mildly
elevated bilirubin. Liver function tests and LDH
were within normal range. Bone marrow biopsy did
not show involvement with Hodgkin lymphoma.

Computed tomography scan of neck and thorax
revealed numerous bilateral supraclavicular, infraclavicular, axillary, and mediastinal lymph nodes.
Abdominal and pelvic CT scans were normal.
The patient was diagnosed with synchronous
stage II Hodgkin lymphoma and locally advanced
breast cancer. The management of each malignancy
was discussed in the multidisciplinary oncology
conference of the hospital. The multidisciplinary
team agreed on the surgical treatment of breast
cancer followed by simultaneous adjuvant treatment
with tamoxifen for breast cancer and chemotherapy
for Hodgkin lymphoma.
The patient underwent right modified radical
mastectomy and axillary lymph node dissection. A
small area of pectoralis major muscle, involved with
one of the masses, was resected. The pathology
report revealed multi-centric invasive mixed lobular
and ductal carcinoma, histologic and nuclear grade II
with angiolymphatic and perineural invasion. The
smallest tumor was 7 mm and the largest one was 5
cm in diameter. All margins were free from tumor.
Seven out of 8 axillary lymph nodes were involved
with metastatic tumor. The microscopic examination
of lymph nodes revealed lymph node tissue with the
presence of sheets and nests of epithelial neoplastic
cells. In some foci, there was diffuse obliteration of
nodal architecture without capsular thickening or
broad bands of parenchymal fibrosis. In addition,
numerous classical Reed- Sternberg cells were
present in a background of small lymphocytes,
eosinophils, histiocytes, plasma cells, and
occasional neutrophils (figure 6).

Figure 6. Histological analysis of the lymph node involved by Hodgkin lymphoma and breast carcinoma (magnification:
A =x 40, B =x 100, C&D =x 400) A & B) Black arrow: Nodular Hodgkin lymphoma, red arrow: Invasive Ductal Carcinoma.
C) Black arrow: Reed-Sternberg cell. D) Black arrow: Reed-Sternberg cell, red arrow: Invasive Ductal Carcinoma
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Following the surgery, she received 12 cycles of
chemotherapy for Hodgkin lymphoma with
Adriamycin, Bleomycin, Vinblastine, and
Dacarbazine (ABVD) regimen. Concurrently, she
received Tamoxifen and Diphereline as adjuvant
therapy for breast cancer. A CT scan, after 8 cycles of
chemotherapy, showed no evidence of disease in the
neck, axillae, and mediastinum. A PET- CT scan, 3
months after the completion of chemotherapy,
showed no metabolically active lesion throughout
the body, indicating complete metabolic response to
the treatment. She received adjuvant radiotherapy
for breast cancer.
Discussion
After the first report of MPMN by Billroth,
Warren, and Gates collected 1259 cases from the
literature and described the criteria for the diagnosis
of MPMNs.7 The criteria of Warren and Gates
required: 1) the histologic confirmation of the
malignant nature of each tumor, 2) the existence of
tumors in geographically separate sites and 3) the
lack of possibility of metastasis from another
neoplasms. These criteria have been updated by an
international working group in 2004.4
MPMNs are, likewise, categorized as synchronous or metachronous. Tumors diagnosed at the
same time or within 6 months of the first tumor are
considered synchronous and tumors diagnosed at
more than a 6-month interval are considered
metachronous. Metachronous MPMNs are more
common than synchronous neoplasms8,9 with a ratio
of 2 to 2.7:1.2, 6 The present percentage of MPMNs is
increasing 3, 10, 11 and this increase might be attributed
to more successful treatment of the primary tumors.12
There are several explanations for the occurrence
of MPMNs. One theory is increased survival of
patients with cancer due to more effective
therapies. 13 The cancer survivors have a 20%
increase in their risk of new primary cancer
development.14 Another explanation is the effect of
the therapies for the first cancer. Curtis reported
Alkylating agents as a risk factor for developing
acute non-lymphocytic leukemia and preleukemia
following breast cancer treatment.15 Patients treated
with radiation therapy are predisposed to the
development of a second cancer. One example is the
development of breast cancer following radiation
therapy for Hodgkin lymphoma16-19 and contralateral
breast cancer in patients who received radiotherapy
for breast cancer.20
Furthermore, it has been suggested that during
fetal life, cells with a predisposition to malignant
transformation migrate to multiple organs. Later,
exposure to environmental carcinogens could induce
multiple primary neoplasms.21, 22 In other cases of
MPMNs, inherited mutations are responsible for
multiple malignancies. The examples of these
mutations are BRCA1 and 2, P53, PTEN, etc.

There are multiple reports of breast cancer
occurring after radiation therapy for Hodgkin
lymphoma.16, 17, 19, 23-25 There are also reports of breast
involvement by hematologic malignancies, but
breast involvement by Hodgkin lymphoma has not
been reported.26 There has been numerous reports of
synchronous occurrence of breast cancer and other
malignancies, including bladder, 5 thyroid, 2 7
pancreas,28 renal cell carcinoma,29 thymoma,30 lung,
and melanoma,8 etc. To the best of our knowledge,
this is the first report of synchronous occurrence of
breast cancer and Hodgkin lymphoma. The treatment
of synchronous cancers presents a therapeutic
challenge to both clinicians and patients. The
treatment of these patients needs to be planned by a
multidisciplinary team. Clinicians need to be aware
of the chance of multiple primary cancers to prevent
delayed diagnosis of the second cancer.
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Meeting the standards of medical ethics is one of
the essential requirements of medical practice as it
has a tremendous effect on the patients' lives in
1
physical and psychological aspects.  However,
depending on the nature of the disease, sometimes
issues of medical ethics become very critical.
Breast cancer is the most common cancer among
women throughout the world and is one of the most
important causes of death.2 The high prevalence of
the disease, involvement of women, and the
remarkable importance of the organ for a female
patient from,3 along with the medical and financial
aspects of treatment, potential complications, and
their influence on the individual, familial, and social
life of patients have made this disease a unique and
critical one, particularly in the field of professionalism and medical ethics. Medical literature in this
field recognizes and emphasizes some aspects of the
disease 4 including reaction of the patients to
diagnosis, confidentiality and privacy, interactions
with medical team, coping with the disease,
treatment costs and conflict of interest, etc.
Ethical Considerations for Breast Cancer
Confidentiality and Privacy
Confidentiality and privacy of patients are among
the most important ethical principles, with a rich
background in the history of medicine.5 Protecting
privacy of the patient maintains trust in doctorpatient relationship, which maintains respect for her
autonomy, and avoids serious harms to the patient.6
By having individual autonomy, on one hand, and
social roles and needs, on the other, human beings

Address for correspondence:
Ahmad Kaviani, MD
Address: Kaviani Breast Disease Institute (KBDI), No 3,
Tavaneer Sq., Tehran, 1434888483, Iran
Tel: +98 21 88871785
Fax: +98 21 88871698
Email: akaviani@tums.ac.ir

have a dual nature, and thus, maintaining privacy is
of utmost importance and has a close relationship
with human dignity. The patient needs confidence in
the physician to express her pain and concerns and
consequently, privacy and confidentiality becomes
critical in this relationship.7,8 Confidentiality and
privacy should be a major concern in the following
settings/aspects:
1) Arrangement of room and medical equipment:
Arranging the equipment, the examination room and
paying attention to the privacy of the examination
site (e.g., whether the examination site is seen from
the entrance door or from the window or front
building) is of utmost importance. It is, even,
necessary in the room design and setup that a fence
covers the space between the examination site and
the seat of the patient's companions so that if the
patient does not want to be seen by the companions, it
would be easily achievable.
2) How to take history: Talking about the breast
symptoms and the points that are important in the
patient history (such as menarche and menopause)
can be embarrassing for some patients. It is
necessary to pay special attention to the privacy of
the environment and the way to ask such questions.
3) How to do examinations: Breast is a feminine
organ and considered a private organ for many
women. Evidence exists that at least in some
countries, women use the word “chest” instead of
“breast” when talking with a health care professional
(especially with a male physician).9 Embarrassment
and shame of visiting a doctor for a breast problem
are among psychosocial factors that potentially
contribute to delay in seeking medical care.3 Issues
such as doctor's age, etc. may be important for the
patient while performing examinations.
As with what mentioned above, patients may ask
Chaperone while being examined; their request
should be taken into consideration (someone with the
same gender should be present during the
examination).10,11 Exposing the organ for the physical
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exam, however, is embarrassing for many women.12
This issue is independent of the gender of the
examiner, although if gender of the examiner and the
patient is not the same, this situation will be even
more inconvenient. Although, according to the
medical standards, the examination should not be
performed over cloths, patient's values and opinions
should be considered to the extent that it does not
undermine the examination standards. This is
especially important in the clinics of teaching
hospitals, where the learners are present. It is
imperative to note that no one in the examination
room must be present specially when the patients do
not agree.
Telling the Truth and Giving Bad News
There have been many discussions about
informing the patients about their incurable and
severe disease. According to the principle of
patient’s autonomy, the patient should be informed
of the diagnosis, treatment and prognosis of the
disease, the cost and effectiveness of existing
treatments. However, having this right, the patient
faces several emotional, and psychological barriers
in practice.13
Thus, one of the important codes of medical
ethics is how to report bad news to the patient.
Although some patients are unaware of their
diagnosis and even have no idea about the presence
of cancer in their bodies, most of them can guess to
have cancer, and few of them are fully aware of their
disease. Regardless of the above-mentioned cases,
patients like, expect, and are entitled to hear the
diagnosis from their doctors. Some questions that
should be addressed in this regard appear below:
1) Does the patient need to know her diagnosis?
Telling the truth may be interpreted as avoiding a lie
(knowingly and intentionally talking about things
that are not true), deception (including lying,
concealing the truth, or telling the truth in a way that
misleads the patient), and incomplete and
misguiding information to the patients.14 Therefore,
the patient needs to know her diagnosis undoubtedly.
Knowing the truth helps the patient accept the
challenges through the treatment steps and better
cope with the problems. Studies have also shown
that most patients want to know the truth about their
disease.15 However, some studies, in Iran, have
shown that the health care team was reluctant to tell
the truth to the patient, and even assumed it to be
wrong; they were worried that it might despair the
patients and could interfere with the therapeutic
process;16,17 this process needs be addressed and
modified.
Furthermore, the need for having enough
information to sign the informed consent for the
necessary treatments requires knowing the truth. It is
clear that deception leads to further deceptions, and
there would be a possibility for the third person to,
76

inappropriately, disclose the facts at the wrong time
and place without taking the professional steps. This
will pose more harm to the patient; thus, hearing the
truth in appropriate conditions is recommended.
Only if telling the truth would result in potentially
serious harms to the patients such as depression,
isolation, or suicide, concealing all or part of the
truth could be justified.18
2) How should the patient be informed? There are
various techniques for telling the truth to patients.
Most of the authors have suggested that this
unpleasant news should be told to patients during
counseling sessions with allocating adequate time.19,
20
Thus, the physicians have to plan for informing the
patient about the bad news and consider a quiet place
away from the interference of others (including
telephone calls, etc.). It is not necessary to give all
the information to the patient at once. The physicians
should allow the patient to react to this information,
show their sympathy and try to make it possible for
the patient to express her worries. Depending on the
patient's psychological conditions, it is recommended that the physicians begin with general
explanation and eventually inform her of the
importance and type of the disease; It is highly
recommended that the physician inform the patient
of her disease with comprehensible words and avoid
using medical terms.21 Even better to avoid applying
the word directly, however, it is not acceptable that
the patient remain unaware of the process and
outcome of her disease. To reduce patient's anxiety,
more emphasis can be placed on the successful
aspects of treatment and medical advances. Yet, the
conditions should not be in a way that the patient
feels she cannot live (even for a short period of time)
without an aggressive treatment. The physicians
should give the patient realistic hope and emphasize
that the health care team will provide the best
possible care and will support her throughout this
process. In response to the patient's question of "how
long will I survive?", she should be told the average
and median of the survival of the patients in the
similar stage of the disease with emphasizing its
uncertainty and considering her mental and
psychological conditions.
3) Who should tell the patient the diagnosis? The
diagnosis of the patient may best be disclosed to her
by the chief physician in charge of the patient, who is
well informed of various aspects of her disease,
including breast cancer treatment. However, in some
references, breast care nurses and social worker, and
oncologist have been considered to be the best
persons to inform the patient.22
Paying Attention to the Psychological and Social
aspects of the Disease
The severity of the disease, the high cost of the
treatment, the life-threatening nature, and the side
effects of the treatment impose a huge challenge to
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all aspects of the life of the patient and her family,
especially psychological and social dimensions.
1) Paying attention to the patient's mental
condition: Like all patients with cancer, patients with
breast cancer have a lot of questions along with
having a high level of anxiety. This anxiety exists
from the appearance of the first symptoms so the
physicians should consider the anxiety and
restlessness that sometimes aggravates the course of
the disease. They feel they are at the risk of imminent
death; consequently, the questions may be
increasing in number and, in many cases, a question
may be asked several times. It is imperative that the
physician, besides giving enough attention to the
patient and her questions, provide the most
appropriate answers to all patient questions within
the best possible time with allocating enough time.
However, it is not always easy as spending abundant
time for addressing all concerns of the patient might
in conflict with the physician or health center income
considering the high number of patients which needs
to be visited in public hospitals or even some day
care clinics.
2) Paying attention to patient's family relationships: Although the degree of bond between the
patient and the family may differ in various cultures,
some patients may receive psychosocial support
from the other individuals. It goes without saying
that the family can play an effective role in this
regard.23 Traditional Eastern and Asian culture is
generally family-oriented; hence, interaction,
communication, and support of family members in
the process of treatment and recovery are very
strong, and this should be considered in the
management plan.
3) Providing essential information for family
members and companions of the patient: The
medical team should provide the patient's relatives
with general information about the disease and early
instructions about the issues that may affect the
patient and her family. For example, the marital
relationship of women undergoing chemotherapy
can be completely different under the influence of
these treatments, which last for at least 5 months;
therefore, the patient's husband must be aware of this
and should receive the necessary information on
how to react. In the example of chemotherapy, the
patients might have vaginal dryness or have less
libido but sexual needs might be intact. So, the
husband should be informed that sexual relation can
continue as before continuing as before and this does
not pose a risk to the patient and the partner. If this
issue is not taken into account, there may be
important problems in the patient's relationship with
her husband, who expects "no-relationship" or
"relationship as before". These cases, accompanied
by simple instructions such as "the person who is
under chemotherapy does not pose a risk to others",
will make the patient live in a much better condition

within her family.
4) Informing the family members and relatives
about the diagnosis of disease: In many cases,
families try to convince the physician that they
should be informed of the diagnosis and the patient
should remain unaware. This request is often
considered unethical since, in many cases, the
disease is considered a medical secret and cannot be
shared with others without the patient's permission.
Yet, in societies with more traditional family
relationships, and with family being the main pillar
of psychosocial support for the patient, most patients
go to the doctor with their family and spend the
stages of diagnosis and treatment together. In such
cases, where the patient is satisfied with this sharing
of information, disclosing the diagnosis for family
members would not be a problem, according to the
patients’ preference; however, the critical point is not
to tell the patient about the diagnosis.
5) Exceptions for telling the truth to the patient:
The only situation that the doctor can deny telling the
truth to the patient is the situation that she is reluctant
to know the diagnosis, herself. In such situations,
firstly, a person should be replaced at the request of
the patient in order to continue the process of
decision making and, secondly, this issue must be
documented in the patient's record.
6) The doctor's attention to the patient's
socioeconomic level: One of the important points in
interacting with the cancer patients is paying attention
to their socioeconomic level. Diagnosis and treatment
of breast cancer is costly. Especially in countries
where all or part of this cost is paid by the patient, this
becomes even more challenging. The physician is,
ethically, obliged to consider this issue in his medical
advice. In fact, the physician needs to consider the
economic aspects of treatment for the feasibility of
treatment by the patient and the community. It is clear
that expensive treatment modalities will aggravate the
situation when the patient has financial problems even
for her primary care. In these circumstances, the
physicians are recommended to be aware of the types
of the treatments and the differences in success rates of
affordable and more expensive modalities and simply
explain them to the patient. Expressing the
complicated concepts of medical economics can worry
and confuse the patients; hence, the information should
be provided to the patient in such a way that is
understandable for her and makes it easy for her to
make informed decisions. In these cases, the physician
informs the patient of cost-effectiveness of all
treatment modalities, regardless of the cost. Ultimately,
it is desirable that the patient chooses an affordable
option with an acceptable level of effectiveness,
considering her economic circumstances.
Job Excellence
Recent medical advances in the field of cancer
have been remarkable in diagnostic, therapeutic, and
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rehabilitative aspects. A medical specialist in the
field of cancer is required to be informed of the latest
developments and their level of evidence and to
implement them according to the patients’ needs and
circumstances.
However, methods that their effectiveness is not
proven should not be used in the routine treatment of
patients (apart from research); simply because they
are in the news. In brief, ethically, a physician cannot
recommend less effective treatments with more side
effects simply because s/he is not familiar with new
technologies and medical advances.
Interaction with Other Medical Team Colleagues
The nature of breast cancer has led to a
multidisciplinary approach in all major centers
around the world. Studies have shown that this
results in better decisions, lower costs and better
therapeutic outcomes. A physician working on
breast cancer is required to use this pattern in
delivering the best care to the patients.24-26
In some cases, it might be even necessary to
consult with other specialists in the same field. For
instance, professional consult might be essential to
decide whether or not to carry out breast-conserving
surgery for a patient.
If the patient completes part of the treatment and
visits another doctor for getting advice, the
counselor should not confuse the patient. It is
obvious that if there is a modifiable shortcoming in
the treatment process, the patient should be carefully
informed; however, in cases that the previous
procedure is medically sound and can be accepted in
the form of controversies, it is necessary to reassure
the patient about the treatment process and avoid
confusing the patient or making him distrust the
previous physician.
Conflict of Interest
The most common definition for conflict of
interest is Thompson's definition as "a situation in
which a professional decision on a primary goal is
influenced by a secondary gain".27 In the clinical
setting, commitment to the patient is of utmost
importance; however, acquiring scientific
information might come first in scientific research
activities. Secondary benefits such as financial
benefits, individual credibility, and reputation
brought about by academic promotion might also
exist.28 Conflict of interest does not necessary mean
that personal interest replaced the professional
commitment toward the patient; but, the mere
implication of a secondary benefit is sufficient for a
person to be in a conflict of interest status. However,
it is not unethical to be in a conflict of interest
position; in fact, failure to declare and manage it
would be considered immoral. In the same venue,
awareness of the replacing position,29 the disclosure,30
announcement to the official authorities,31 and
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“prohibition “and “avoidance” are the ethical codes
that can be considered as the proper ways of
managing the conflict of interest.32 Putting the
patient's benefits in the first priority is the main pillar
of medical professional commitments.
Undeniably, the expensive and diverse nature of
anti-cancer therapies may have some benefits for
pharmaceutical companies; sometimes, these
benefits may be preferred to patient benefits, which
may be in conflict with medical professional
commitments. In this regard, there are two very
important issues in the field of cancer in general, and
breast cancer in particular:
1) Physician relationship with pharmaceutical
and medical equipment companies: The
pharmaceutical industry is introducing and
marketing new products every day and in an
increasing rate especially in the field of
chemotherapeutic and recombinant therapies
(targeted therapy). The volume of financial
transactions in this area is amazingly huge. In many
cases, these companies bring about attractive
suggestions to physicians, as part of their marketing
and business development strategies, in order to
implement or prescribe their products. Physicians
should be aware that this is one of the most important
challenges facing them. Even if attending scientific
conferences and scientific visits with the
sponsorship of pharmaceutical and medical
instrument companies lead to a physician's attitude
toward prescribing of the products without sufficient
evidence, it will be considered unprofessional and
unethical, no matter this risk of the bias to use the
product improperly would be real or potential.33, 34
The only issue the physicians should consider in
using these facilities or prescribing medications is to
prescribe them in full accordance with the latest and
the best medical evidence. In other words, a
physician should prefer the benefits of a patient, in
all aspects, to his/her own benefits and preferences,
and avoid all the situations that can undermine this
issue. Altogether, based on the similar cases, the
relationship between the physician and the business
corporations should be completely transparent and
declarable.35,36
2) Receiving gifts from the patients: In different
cultures, patients occasionally send gifts to their
physicians to show their gratitude before, during or
after the course of treatment. Although, in most
cases, these gifts are not costly, the physician must
always be aware that they should not influence his
medical decisions. In some cases, the patients expect
their doctors to decrease the waiting time for a visit
or surgery, to write longer than required sick-leave
letters for absence from work, etc. As stated
previously, this interaction must be transparent and
declarable and the rights to other patients or society
must not be neglected. The value of gifts should also
be at the level of the performed tasks. Rejection of
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these gifts in some cultures may also disappoint the
patients. Therefore, it is necessary to take into
account the customary and cultural issues in each
region. The general points about gifts including the
priority of patient benefits, lack of significant
financial value, and transparency (to be able to
declare the subject in public) should always be kept
in mind by physicians.
Medical Education in the Field of Breast Cancer
The physician should ensure that the best care is
provided to the patient in educational settings.
Disclosure of the patient’s diagnosis and treatment to
the learners is always a major challenge in hospitals
and academic centers. Devolving some health care to
the learners is required, if, according to standard
protocols, there is a complete assurance that the
patient is not harmed. The patient should be able to
choose her physician, especially in the educational
settings. This means that diagnostic and therapeutic
tasks can be performed by the learners only with the
attendance and supervision of the physicians and of
course, after the consent of the patient.37
Medical Ethics and Breast Cancer Research
All principles and codes of medical ethics that are
generally introduced for medical research are
necessary in the field of breast diseases, especially
breast cancer.38 A major challenge in this area is to
carry out drug research and therapeutic interventions
without observing the ethical standards of research.
No medical test or intervention, without the
informed consent, can be performed on patients,
even if some of them are in the final stages of the
disease and there is little hope for their recovery.
Obviously, informed consent of the patients in all
research activities should be taken into consideration. On the other hand, the cost of all actions
undertaken in these studies must necessarily be
provided by the sponsor organization or pharmaceutical company, and the patient should not pay all or
a part of these costs. While collecting the patient
data, it should be taken into consideration that all
data should be confidential and used just only in the
scientific research projects.
Moreover, the direct and indirect interference of
medical and pharmaceutical companies on how to
report and publish research outcomes needs to be
given special consideration. In some basic and
clinical studies, there is a conflict of interest in
funding research, which needs to be considered and
declared by the physicians in their interactions and
decisions.
Medical Ethics in Prevention of Breast Cancer
Prevention has become one of critical issues in
breast cancer science. Thanks to the progress made
in identifying high-risk individuals through genetic
tests and performing preventive measures, many

apparently healthy people who are at a high risk of
cancer can prevent the onset of their disease. But, in
some cases, this causes a lot of worries and harms to
the quality of life of the client and their families.39
For instance, a person whose genetic test result is
positive may be recommended to perform
prophylactic mastectomy and oophorectomy. This
usually puts the patient in a serious dilemma,
whether to lose two feminine organs or to continue
living with the anxiety caused by knowing the high
risk of a life-threatening disease.
In fact, from the perspective of medical ethics,
the physician should consider autonomy of the
patient and share all possible means before taking
any actions. The physician is required to provide the
patient with full explanation of the test (including the
costs). In the next steps and if the test results are
positive, the physician should spend enough time
with the client to figure out whether she is prepared
for aggressive interventions like prophylactic
mastectomy or not.40 Many patients do not have
psychological preparedness to perform preventive
measures; and if the physicians, without sharing all
the possible ways, apply for the test and confront the
patient with positive results, the patient may become
extremely horrified and anxious, having a dilemma
whether to lose her organ or her life.
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The concept of informed consent has its roots in
respect for patient’s autonomy.1 Autonomy means selfgovernance of a person without others interferences.
Respect for autonomy is to acknowledge a person’s
right to make choices and act based on his/her own
values and believes.2 Everyone has equal right to
individual freedom and should be free from others’
interference in his/her personal affairs. Every mature
and grown-up person has a right to make decision in
her best interest and no one is allowed to interfere in
her personal affairs, particularly intervention on her
body. Respect for patient’s autonomy is a part of
respect for her human dignity.3, 4 The professional duty
of the physician in this regard is to inform and
empower the patients to choose the treatment
approach and to obtain consent for any diagnostic or
therapeutic intervention on their bodies. Serious
attention has been paid to respect for autonomy in the
recent century. Before that, physicians had a
paternalistic approach toward medical decisions and
were less exposed to requests for information by
patients. Nowadays, the patients prefer to receive
information about their disease, even if it has a poor
prognosis, and participate in choosing a treatment
method.5 The protective role of the families in the
treatment process of the patients, especially patients
with cancer, is undeniable, but the right to autonomy
and the fiduciary duty of the physicians require that the
patient’s information not be shared with other people
without the patient’s permission.
In traditional male-dominant societies, some men
wish to receive information on their wives’ disease,
and this request is accepted by some physicians.6,7 On
the other hand, some women, willingly, leave
8, 9
decision-making to their husbands. In Iran, many

physicians require the husband’s consent to
gynecologic operations, especially surgery on the
reproductive organs.
The physicians do not face any ethical challenges
when the wife consents to share information with her
husband and the husband agrees to and supports the
necessary treatment. However, there may be a
problem when a female patient seeks treatment in the
absence of her husband or without his company or
when the husband disagrees to the treatment.
Unfortunately, the approach of such physicians
challenges the receipt delivery of medical care by
women. No serious attempts have been made to
modify this wrong attitude among physicians.
The present research provides an analysis of this
attitude with regard to ethical, legal, and religious
considerations.
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Magnitude of the Problem
Taking the husband’s consent to his wife’s
treatment has scarcely been discussed in the western
ethics and patient rights literature, because it is
obvious that a woman, as a mature independent wise
person, is free to decide about treatment on her body,
and her freedom and rationality should be respected.
However, in male-dominant societies, it is necessary
to obtain the husband’s consent to his wife’s
treatment for cultural reasons.6 Although obtaining
the husband’s consent to the treatment of his wife is
rarely mentioned in national law,10 it is common as an
unwritten rule in many Middle Eastern countries,
such as Iran and physicians respect this tradition.
Reports of this approach can be observed in
countries like Mexico, Pakistan, Nigeria, and Saudi
Arabia.7-9, 11-13 In Malaysia, the Ministry of Health
mandates a husband’s consent to the wife’s
treatment, if the wife is dependent on her spouse.10
The Iranian law does not require a husband’s consent
to his wife’s treatment. This discriminatory process
is an unwritten praxis that is sometimes
recommended to clinicians and passed down to the
next generations by physicians. Jarayedi et al.
evaluated the knowledge and performance of the
residents of surgery, gynecology, urology, and
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orthopedic surgery regarding a person from whom
consent should be obtained according to the law. The
highest and lowest prevalence of the believes in
sufficiency of the female patient’s consent was
observed in orthopedic surgery (87.8%) and urology
residents (60%), respectively. In practice, 84.4% of
general surgery residents obtained a husband’s
consent to surgery. The rate was the lowest for
14
orthopedic surgery residents (56.1%).
Physicians’ Professional Commitment and Moral
Duty
This issue can be discussed from three ethical
standpoints: autonomy, confidentiality, and
commitment to improve access to healthcare.
Autonomy: similar to men, women are entitled to
independence and human dignity, and medical
procedures should only be subjected to their own
consent. There is no difference between men and
women in terms of human rights and ethical theories.
Justice requires that if a certain right is considered for
a person in a special situation, it should also be
considered for other similar people in the same
situation. The right of control over own body is a part
of the right to autonomy to which every man and
women is entitled. Therefore, a woman’s informed
consent could be enough for performing medical or
surgical procedures on her body.
Confidentiality: it is one of the physicians’
15
professional duties. Any information obtained from
the patient during the process of diagnosis or care
should be considered confidential and can only be
shared with others contingent upon the patient’s
consent. Physicians should not ignore the female
patients’ right to confidentiality when their spouses
ask for their information, and should find out the
patients’ wishes in this regard.
16
Improving Access to Healthcare: some groups
of the society do not have an appropriate access to
healthcare services due to cultural reasons or social
stigmata. From the professional commitment point
of view, physicians should try to improve the access
of these groups to health services. The physicians
and the healthcare system not only should accentuate
social stigmata and traditions which result in limiting
the access of some people to healthcare services, but
also they should try to pave the way for their better
access through protecting their health rights.
Religion and Law
Article 158 of the Islamic Penal Code of Iran
states that legitimate surgical or medical operations
are not considered crime if they are done by the
consent of the patient or his/her parents or natural or
17
legal guardians, or legal representatives. Consent
should be obtained from the patient’s legal guardian
when the patient lacks decision-making capacity. In
competency and guardianship chapter of Iran’s civil
82

law, these cases are defined as 1) children, 2)
mentally incompetent people, and 3) cognitive
impaired people.18 According to the law, women are
not considered incompetent and, except for some
very limited cases, when the husband’s consent is
required women are considered independent
decision makers (According to Iran's civil law,
women need their husband's consent for leaving the
country and according to the Islamic jurisprudence,
they need their husband's consent for leaving the
house and working out of the house). There is no
article in law requiring the husband’s consent for
medical procedures (whether or not affecting
fertility).
Since men tend to press charges against
physicians more than women, some physician may
require the husband’s consent to avoid charges. The
right to complain is not exclusive to the patient, and
the patient family members can press charges against
the physician; however, it cannot be concluded that
the patient’s information should be available to any
person who claims to have a right and treatment
cannot be contingent upon their approval. It is
important that if informed consent be obtained from
the patient, the patient’s family cannot press charges
against the physician regarding medical intervention
without their consent; on the other hand, if a medical
error has occurred, obtaining consent from the
patient does not deprive the patient of her right to
make a formal complaint.
There are different opinions in this regard in
Islam. The dominate idea of Sunni scholars,
including scholars of 4 schools of Sunni
jurisprudence, is that the husband is not obliged to
pay for the treatment of his wife.19 In an article,
Alhusseini explained the normal procedure in Saudi
Arabia necessitates obtaining informed consent from
the husband; the author claimed that obtaining the
husband’s consent is required for operations on
sexual organs (including C-section) according to
Islam, and if the wife’s and the husband’s opinions
11
differ, the husband’s opinion is preferred. This
opinion does not exist in the fatāwā of Shia scholars.
In his article, Parsapour has presented the opinions of
Shia Maraji in this regard.20 Ayatollah Sistani,
Ayatollah Shahroudi, Ayatollah Saanei, Ayatollah
Golpaygani, and Ayatollah Makarem have stated, in
their fatāwā, that there is no necessity for the
husband’s consent for medical interventions, even if
the interventions affect fertility.20,21
Dialogue in the Family and Social Support
A wife and husband have moral duties toward
each other. They are both entitled to receive support
from each other and are morally obliged to share the
information affecting the family. In family-centered
societies like Iran, the family members share
information and consult with other members of the
family before making a decision. However, the ,
Asghari. Arch Breast Cancer 2017; Vol. 4, No. 3: 81-83
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husband may not be available when the patient needs
receiving care, or the patient may not be willing to
share information, regarding her physical
problemswith her husband due to weak martial
relationships. In these circumstances, it is not the
physician’s duty to share the patient’s information
with her husband without her permission, or suspend
treatment based on the husband’s decision. The
physician is morally required to persuade the patient
to let her family members help her receive proper and
integrated care. This issue is even more important in
serious diseases like cancer. Nonetheless, it is the
patient who determines from whom she seeks help
and with whom she wishes to share information. As
was mentioned earlier, the physician needs asking
the patient with whom she prefers to share the
information of her illness, to what extent she is
willing to share information, and how she wishes to
share informaton; whether by herself or by the
physician.
The tradition of obtaining husband’s consent is
neither ethical nor legal and based on Islamic
jurisprudence. This gender discrimination deprives a
group of female patients of their right to access
medical care. Unfortunately, many physicians
recommend this praxis to their colleague as a rule,
and it is, now, a common wrong belief among people.
It is the duty of the physicians to modify this
misconception in order to uphold medical ethics,
support the patients’ right to necessary care, pass
correct information, and train their assistants and
students. Moreover, necessary corrections should be
made in hospital policies and procedures to remove
this challenge. The health system, as a policy making
venue, should clearly state this policy and support
the physicians who undertake the process of
informed consent correctly.
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Cancer had become the second leading cause of
death in the United States in 1970 when National
Cancer Act of 1971 was signed by President Nixon.
Over the past few decades “War on Cancer” has
urged the medical fraternity to try to decode this
entity and strike the molecularly defined targets that
are presumed to drive the cancer. Identification of
breast cancer susceptibility genes BRCA1/2
therefore has been overwhelmingly hypothesized to
1
be a keystone in this regard. It is worth reminding
that together, BRCA1 /BRCA2 mutations account
for about 20 to 25 percent of hereditary breast
cancers2 and only about 5 to 10 percent of all breast
cancers.3
Pathogenic (disease causing) mutations of
BRCA1/2 have said to be hereditary and have high
penetrance but the penetration is incomplete
meaning that some carriers do “not” develop cancer
in their lifetime.4 Also, incidentally discovered
carriers often do not report family history.5
National Comprehensive Cancer Network
(NCCN) criteria for further genetic evaluation in
hereditary Breast and Ovarian Cancer requires a
detailed family history that even in specialized
centers is dependent on patient’s reporting accuracy.
Therefore, identification of high-risk patients is not
easy and flawless.
Myriad Genetics Inc. was the sole provider of
commercial full sequence BRCA1/2 test for some
time but with new developing techniques and
competitors trying to hold tight and not lose the
game, new test panels as well as direct to customer
testing are emerged. This has resulted in significant
disparity in variant classification within and among
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databases.6 Variant classifications are the most
important factor in interpreting genetic test results
labeling a tested individual carrier or negative.
Given the gravity of life-changing clinical
suggestions from enhanced screening to
prophylactic surgeries and chemoprevention that are
offered to people with positive test results, this
classification disagreement is a crucial issue which
needs to be fully addressed before making the tests
easily accessible for customers. A good test must be
simple, accurate, precise or repeatable, sensitive,
and specific. At present, BRCA1/2 mutation tests
available do not have all the above-mentioned
conditions and these issues should be clarified for
the customers.
Breast cancer susceptibility genetic tests are
performed in two settings: 1) Diagnostic genetic
testing which is offered to the affected person (i.e.
patient who already has pathological evidence of
breast cancer) in a family with an unknown BRCA
1/2 mutation. 2) Predictive genetic testing which is
offered to at risk but not affected biological kin once
the disease-causing mutation has been identified
within the family.
It means that in both settings the first person
tested need to be the breast cancer patient. For any
DNA testing the individual's autonomy should be
respected. For that, person authorizing DNA testing
should be under no pressure from family, society or
third parties to agree. Till now, besides a few
research trials that have reported PARP inhibitor
therapeutic effect in some BRCA-mutated breast
cancers , there is no clear evidence that the outcome
of the disease will change for a patient diagnosed
with BRCA-mutated breast cancer after finding out
about BRCA status. That said, the most important
incentive for a breast cancer patient “freely”
authorizing genetic test would be providing
information for not herself but other at risk relatives.
This will have harmful effects on patient's emotion
and social relationships as well as financial burden.
As mentioned above, more than 70% of hereditary
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breast cancers have nothing to do with BRCA1/2
mutations and about 90% of all breast cancers are not
BRCA1/2 mutation related meaning that counseling
need to be an integral part of this procedure. This
highlights how socially and scientifically irresponsible
it is to promote direct to customer genetic tests.
Although precision medicine approach has
worked in some hematological malignancies with
clonal proliferation, breast cancer is among solid
cancers in which carcinogenesis happens as a result
of multistep complex biological mechanisms and
epithelial stromal interactions are more relevant than
clonal proliferation.8 That is why interpretation of
estimates of the cumulative risk of cancer (to age
70 years) for BRCA1 /2 mutations that vary
substantially between studies should be carried out
with much caution. Reported estimates for breast
cancer (range from 40 to 87% for BRCA1 mutation
carriers and from 27 to 84% for BRCA2 mutation
carriers) are mostly based on retrospective studies
that can not necessarily be implemented in real
5
world practice. It is noted that BRCA1/2 mutation
spectrum differs between the patients with breast
cancer in the Cancer Genome Atlas (TCGA) and the
carriers of the BRCA1/2 mutation in the general
population. Several genetic and life-style cancerrisk modifying factors are identified that are not
considered in the risk model predictors applied in
those trials.4 A prospective cohort study was reported
recently in which 3886 (out of 9856 recruited
BRCA1/2 carrier women in 1997-2011) were
eligible for breast cancer analysis.9 The results show
that the breast cancer incidences per decade of age
was between 23.5 to 28.3 per 1000 persons-years of
age for age 31 to 70 years for BRCA1 carriers and
between 21.9 to 30.6 per 100 person-years across 4180 years for BRCA2 carriers. The cumulative risk
estimate for breast cancer by age of 80 was in line
with previous retrospective studies. Breast cancer
risk varied based on mutation location. The results of
this study suggest that a precise family history and
mutation position should be well assessed in
individualized counseling. These highlight the
caution to be taken before suggesting direct to
customer tests.
D’Andrea et al have recently published a review
article where they conclude that there is no evidence
of cost-effectiveness for BRCA screening of all
newly diagnosed cases of breast/ovarian cancers
followed by cascade testing of relatives.10 It seems
that more surveys are necessary to be conducted
before BRCA testing can be implemented in daily
basis practice. As an Austrian study has shown,
unfortunately younger and more educated females
are seeking genetic counseling for hereditary breast
and ovarian cancer due to Angelina Jolie Effect since
2013.11 Cultures differ widely in their traditions of
gender roles, marriage and family life. In many
communities, the genetic information will surely

affect the decision about prospective marriage and
deteriorate quality of life of young women and their
families. Although in guidelines such as NCCN and
European Society of Medical Oncology (ESMO) for
clinical practice, referral for BRCA testing is
recommended after genetic counseling, trained
medical genetics specialists are not always
accessible in some healthcare systems and in the
case of direct to customer tests, genetic specialists
are more or less employed by the provider which
may pose a conflict of interest. That is why the
burden of providing genetic testing and counseling
to patients might fall on oncology medical
practitioners. Medical professionals might not be
able to police the unsupervised information on
media and internet about the hype, but what they can
and must be obliged to is 2500 years old Hippocratic
oath and Primum non nocere. Medical practitioners
should be very careful not to fall into defensive
medicine practice for fear of liability. Using
irrelevant terms such as “genetic screening test” for
breast cancer and overstating benefits and
downplaying harms of interventions available at
present for possible BRCA1/2 mutation carriers are
morally and ethically unacceptable. It is essential to
remember that genetic risk is only a part of a person’s
overall risk and theoretical benefits that have not
been confirmed in clinical practice should not be
mistaken for facts. Information transparency and
high literacy are among the crucial elements to
adhere to ethical principles in this era of emerging
genetic testing for breast cancer.
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ABSTRACT

Background: The present study aims at determining the proportion of clinical
information known by the patients with cancer and their families about diagnosis
of their disease as well as investigating the different attitudes of patients and their
families towards informing the patients of the malignant nature of the disease.
Methods: We designed a structured questionnaire which was completed by
patients with cancer who were under follow up in Cancer Institute of Tehran
University of Medical Sciences, and one member of their families who
accompanied them while being treated. Patients, physicians, and patients’ family
members were interviewed separately.
Results: A total of 250 cancer outpatients and 250 patients’ family members
were interviewed. Overall, 227 patients (90.8%) desired to be informed of their
diagnosis, and 98 patients (38.8%) declared that physicians informed them
completely. One hundred fifty-three family members (61.2%) believed that
patients are entitled to know the truth. Stepwise multiple logistic regression
analysis indicated that patients’ educational grade (odds ratio: 6.08; 95% CI, 1.27
to 29.07) and patients’ age (odds ratio: 7.97; 95% CI, 1.25 to 50.59) were
predictable factors for requesting to know the truth.
Conclusions: Findings of the present research indicated that most patients and
family members wanted to be informed of the diagnosis; The present study
suggests that physicians respect the patients' rights to know the truth and inform
them accordingly. This can help them adapt themselves to new condition and
manage their own life.

Introduction
Cancer is the third underlying cause of death
worldwide, accounting for about 12% of all recorded
deaths.1 The prognosis of patients with cancer is
generally poor if left untreated, and surgery or other
invasive interventions have a considerable influence
on survival and quality of life of the patients.2
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Therefore, several studies showed that cancer
diagnosis is not routinely disclosed in many cultures,
and clinicians prefer to tell the truth about cancer
diagnosis to the relatives before the patients.4-7
However, the majority of physicians and patients have
accepted that patients are entitled to know the
diagnosis and other necessary information of their
disease.4, 8, 9 It has been shown that awareness of the
patients with cancer about their disease may lead to a
more appropriate care via better communication and
cooperation between patients and their physicians. In
addition, disclosure of the necessary information
about cancer diagnosis and prognosis help the patients
manage their non-medical issues including personal,
familial, and occupational issues, appropriately.10-12
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Some studies have shown a strong wish for the
disclosure of cancer diagnosis among the patients13-15
; however, the attitude of relatives of the patients was
different and the patients were more eager to know
the truth than their family members.2, 16 Patients and
their families may differ in their attitude towards
such a disclosure. Relatives of the patients with
cancer generally prefer not to disclose the detailed
clinical information and not to tell patients the truth
in order to protect them from psychological and
emotional distress.17-20
In this study, we investigated the attitude of the
patients with cancer and their family members
towards the disclosure of clinical information about
the diagnosis, treatment, and prognosis. Moreover,
we investigated factors affecting the attitude of
patients and their family members towards truthtelling and their satisfaction with the disclosure of
clinical information.
Methods
The present cross-sectional study was conducted
in Cancer Institute of Tehran University of Medical
Sciences. We interviewed 250 patients and their
companions including parents, siblings, spouses,
and other relatives or friends who had a close
relationship with patients who were treated at the
cancer institute under the routine follow-up.
We interviewed only patients who had at least 18
years old and could communicate with the
interviewers. The interviewers were physicians and
nurses specifically trained for this study.
We used 2 types of questionnaire to collect the
data for this the study. The questionnaires were
designed based on previous studies, were revised
based on the expert opinions of the research team,
and were finalized based on a pilot study among a
few research subjects.
The questionnaires included demographic
information (age, gender, socioeconomic status,
habitual history, and relationship between patients
and their companions), clinical information (i.e.
diagnosis, breast cancer diagnosis and the time
duration between the diagnosis and the interview,
treatment methods, and complications), attitudes
about truth-telling, satisfaction with information
provided by the physician, and the patient's desire to
participate in truth telling for the other patients with
the same diagnosis.3 Face to face interviews were
performed with patients and their companions,
separately. Ethics Committee of Tehran University
of Medical Sciences approved the present study.
Statistical Analyses
The questionnaires with incomplete data were
excluded from analysis. We performed descriptive
analyses to describe the distribution of the studied
variables. We used Chi-square and t tests to determine
the association between variables. Considering the
positive attitude of truth-telling as a dependent
88

variable, we performed stepwise multiple logistic
regression analyses to determine the contributing
factors affecting it. SPSS statistic software (Version
11.5) was used for data analysis.
Results
Five hundred participants including 250 patients
with cancer and one of their family members were
accrued in this study. Characteristics of the
participants are presented in Table 1. Among the
patients group, 96 (38.8%) were male and 153
(61.2%) were female and the overall average age was
48 years (±15.13).
Attitude of the patients
While 17 (6.8%) patients disagreed with the
diagnosis disclosure, 233 (93.2%) patients wanted to
be informed of the diagnosis. A total of 228 (91.2%)
patients preferred full disclosure, 1 (0.4%) partial
disclosure, and 21 (8.4%) no disclosure. One
hundred fifty-three (61.2%) patients preferred the
disclosure of diagnosis, treatment methods, and their
effectiveness which as shown in Table 2.
High educated patients were more likely than
others believed in full disclosure of the truth
(p<0.001). Patients preferred to be informed of their
real disease first by their physicians (58.5%). Other
preferable ways were: patients in the same situation
(20%), press and literature (15%), media (10%),
relatives and friends (4%), internet (1.6%), and other
patients introduced more than one source for getting
informed (17.6%).
The relationship between level of education and
using other ways of getting information showed that
the way of getting information about the diagnosis is
different among different levels of education
Table 1. Characteristics of patients and family members
Variables

Patient N(%)

Age± SD
Gender
Men
Women

48± 15.19

40±11.63

94(37.6%)
153(61.2%)

124(49.6%)
124(49.6%)

Education*
Low educated
High educated

234(93.6%)
16(6.4%)

205(82%)
44(17.6%)

Economic status**
Good
Intermediate
Poor

16(6.4%)
158(63.2%)
64(25.6%)

Relationship to Patients
Spouse
Offspring
Sibling
Parents
Others

Family
members N(%)

69(27.6%)
90(36%)
45(18%)
19(7.6%)
27(8.1%)

*Education: Low educated: Finished high school and below
(first 12 years of education), High educated: University education
** Monthly income: Good >25,000,000 IRR,
Intermediate: 10,000,000-25,000,000 IRR , Poor <10,000,000 IRR
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(p = 0.001).
Patients with high education level used at least
one more root to get information and the most
common way for these patients was media.
One hundred fifteen patients (46.5%) from 250
participants were satisfied with information that
physicians give them about the diagnosis of their real
disease. There was also statistical differences
between economic status and satisfaction with being
informed of the diagnosis and prognosis; patients
with good economic status were more satisfied with

being informed of the diagnosis (p = 0.01).
There was no significant difference between the
proportions of socio-demographic factors in patients
who wished to know the truth.
Attitude of the family members
Among the family members, 25 (10%) accepted
partial disclosure and 72 (28.8%) did not desire any
disclosure. Attitude of the relatives on the necessity
of truth-telling and physicians’ authority over
disclosure are presented in Table 3 and Table 4.

Table 2. Patients preference about the disclosure of diagnosis, treatment methods, and their effectiveness
Patient questions

Yes

Do you know the diagnosis of your disease?

General
Information

No

160(64%)

90(36%)

Do you want to know about the diagnosis of your disease?

233(93.2%)

17(6.8%)

Are you informed of all the details of your disease?

97(38.8%)

91(36.4%)

62(24.8%)

Do you wish to be informed of the details of your disease?

228(91.2%)

1(0.4%)

21(8.4%)

Are you informed of treatment methods?

163(65.2%)

48(19.2%)

39(15.6%)

Do you wish to be informed of treatment methods?

234(93.6%)

8(3.2%)

8(3.2%)

Are you informed of the effectiveness of treatment methods?

71(28.4%)

37(14.8%)

142(56.8%)

Do you wish to be informed of the effectiveness of treatment methods?

242(96.8%)

4(1.6%)

4(1.6%)

One hundred forty-one healthy family members
(92.8 % from 153 family members), who thought
patients are not entitled to know the truth, would not
desire to be informed of the diagnosis if they are
affected by cancer in future, while 47 (68.1%) of
whom with the same point of view wished to know
the truth. One hundred eight (52.7%) family
members from low educated group thought that the
physicians had to give relatives consent to inform
patients and 97 (32.5%) thought that physicians
should not follow families request about telling
patients the truth (p = 0.001). A total of 108 relatives
(57.7%), who believed their patient consent is
necessary to inform the family, thought that if they
are affected by cancer in future, physicians should
not get patients permission to inform the family.
One hundred forty-six family members (58.4%)
believed that informing patients of their real disease
may lead to desirable outcome in treatment, 88

(35.2%) thought that the disclosure could reduce the
treatment efficacy, and 13 (5.2%) thought the
disclosure could not influence the treatment process.
However, 84 (49.7%) low educated family
members believed that informing patients of their real
disease could hamper treatment, while just 6
(13.33%) from high educated group had the same
viewpoint (p = 0.001).
Multiple Stepwise Logistic Regression Analyses
of Influential Factors on Truth-telling
Four stepwise logistic regression analyses of
factors influencing the patients' attitude towards
truth-telling were identified by 2 models:
1. The necessity of disclosure from patients' point
of view
2. Informing the patients by physicians and 2
other models
3. Patients agreement to physicians' truth-telling

Table 3. Attitude of patients' relatives about the necessity of truth-telling
Relatives questions

Yes

General
Information

No

Do you believe that the patients are entitled to know their diagnosis
with the details?

153(61.2%)

25(10%)

72(28.8%)

Should the physicians inform the relatives with the details?

222(88.8%)

20(8%)

8(3.2%)

Yes

Sometimes

No

Should the physicians inform the patients according to your consent?

116(46.4%)

41(16.4%)

93(37.2%)

Is the patient consent necessary to inform you?

28(11.2%)

35(14%)

187(74.8%)

Table 4. Attitude of patients' relatives about physicians' authority over disclosure
Relatives questions
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4. Relatives being informed by the physicians
Unlike gender, economic status, and place of
living, the first two models indicated that patients'
level of education was likely to influence the
attitudes towards truth-telling (Table 5). Other

two models showed the influence of patient
educational level on physicians' informing relatives
and the influence of relatives' state of living on
patients' agreement to physicians' truth-telling
(Table 6).

Table 5. Odds ratio and 95% CIs from Logistic Regression Analysis of factors influencing patient's attitude towards
truth-telling
Variables

Should there be disclosure? (Yes)
Odds Ratio

95% CI

Gender
Female
Male

0.70
1

0.25 to 1.98

Education***
Without formal education
Primary school
Secondary school
High school
Higher educated

1
1.92
3.65
6.08*
4.39

Place of Living
Village
City

2.40
1

Economic status****
Good
Intermediate
Poor

1
0
0

Relatives’ attitudes towards truth-telling
(Should there be disclosure?)
Yes
No

2.22
1

0.47- 7.77
0.77- 17.35
1.27- 29.07
0.36- 52.32
0.38- 14.87

0
0

0.82- 6.02

Did the physicians inform you? (Yes)
Odds Ratio
0.91
1
1
1.71
1.10
6.19**
15.04
1.43
1
1
1.35
0.74

1.51
1

95% CI
0.43- 1.91

0.62- 4.70
0.39- 3.05
1.93- 19.77
1.57- 144.01
0.48- 4.21

0.25- 7.26
0.11- 4.65

0.73- 3.14

*P<0.05
**P<0.01
*** Primary school: First 5 years of education, Secondary school: Second 3 years, High school: Third 4 years, Higher educated: University education
**** Monthly income: Good >25,000,000 IRR, Intermediate: 10,000,000-25,000,000 IRR , Poor <10,000,000 IRR

Table 6. Odds ratio and 95% CIs from Logistic Regression Analysis predicting attitudes towards truth-telling
Variables

Patients' agreement to informing relatives

Physicians informed relatives

Odds Ratio

95% CI

Gender
Female
Male

0.82
1

0.21- 3.22

1.14
1

0.55- 2.34

Place of Living
Village
City

2.68
1

0.28- 25.72

0.47
1

0.15- 1.49

Education**
Without formal education
Primary school
Secondary school
High school
Higher educated

1
0.52
1.33
6.24
1.03

Relative’s Place of Living
Village
City

0.04*
1

Relative’s Education**
Without formal education
Primary school
Secondary school
High school
Higher educated

1
0.36
0.08
0.30
0.02

0.09- 2.80
0.16- 11.13
0.42- 91.22
0.05- 21.57
0.004- 0.52

0.02- 6.34
0.005- 1.49
0.01- 6.63
0.007- 6.20

Odds Ratio

1
1.71
4.08*
2.54
11.27*
1.41
1
1
0.55
0.79
1.14
5.25

95% CI

0.62- 4.70
0.39- 3.05
1.93- 19.77
1.03-122.98
0.33- 5.95

0.14- 2.11
0.21- 3.00
0.30- 4.28
0.75-36.40

* P<0.05
** Primary school: First 5 years of education, Secondary school: Second 3 years, High school: last 4 years of the school, Higher educated: University education
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Discussion
Receiving a diagnosis of cancer is often
emotionally traumatic for the patients. Patients who
feel they are not being told enough, often suffer from
a feeling of insecurity due to a lack of information
about what is going to happen in the immediate
18
future.
Recent studies clearly indicate that physicians
must be educated to routinely ask the patients about
their wishes for knowing the truth, because telling
patients the truth may lead to more appropriate care
and many physicians believe that disclosure have
many advantages; for instance, it enables patients to
cooperate with physicians better, to settle the
incomplete business, to manage their life better, and
to be treated according to their own values and
10-12, 18
preferences.
Truth-telling benefits, reported in other studies,
are accompanied by less pain, anxiety, and
depression as well as less interference in daily lives
and higher levels of satisfaction with pain
21, 22
management.
Higher levels of anxiety, tension,
irritability, and suicidal tendency in the patients who
did not know their diagnosis were reported in similar
studies.16 Not telling the truth can harm the patients in
many ways; patients who remain uninformed of their
condition may fail to obtain medical attention when
necessary. They may also make decisions affecting
their lives that they would not make, if they were
aware of their condition.23
The attitudes of patients with cancer and their
families towards telling the truth about cancer
diagnosis and prognosis differs across cultures.18-20
An international survey reported the different
percentage of patients with cancer who were given
4
the truth.
The rate of disclosure may influence the
physician and family attitude as well as the hospital
18
policy..
The main finding of the present study was that
90% of patients desired to be informed of their real
disease. This finding is in line (83%-96%) with the
previous studies.24,25 However, a study conducted in
China reported that 69.3% of patients preferred
disclosure, which is significantly less than other
studies. The authors found relationship between a
26
number of factors such as type of cancer, etc.
Traumatic influences of receiving the diagnosis of
cancer as an incurable disease can be the main reason
for rejecting disclosure by some patients.
Another important finding of the present study
was that patients and family members differed in
attitudes towards the disclosure of real diagnosis to
patients with cancer. Patients were more interested to
be informed about the diagnosis and prognosis than
their families. Similar results were observed by
24, 27, 28
previous studies.
The majority of patients wanted to be informed of
their real disease; this is significantly different from

the corresponding proportion in the family member
group, meaning that we found a great difference in
attitudes of patients and family members toward the
truth being disclosed to them. Most of the patients
were satisfied with the information which they
received from their physicians about their disease
and treatment protocol; nevertheless, less than 40%
of patients were informed of the outcome and
complications of treatment. The majority of family
members knew the real disease, potential
complications, and outcomes. The reason for this
difference may be that families believed disclosure
could make patient feel hopeless and make her suffer
from psychological disorders such as anxiety,
appetite loss, and insomnia that can hamper her life
quality. Another reason for this difference may be
explained by the difference between educational
level of patient and families and cancer disclosure.
Low educated family members believed that
informing patients of their real disease may prohibit
treatment improvement, while just a minority of the
high educated group had the same idea; more than
80% of family members were low educated.
In some countries, physicians prefer to follow the
families’ wish on disclosure, so they comply with the
request of not telling the truth to the patient;
however, they believe that informing the patients of
their real illness is beneficial in establishing
satisfactory relationship among the physicians,
patients, and the family.18 The family surrounds the
patient during difficult time of the disease and, in
many societies, the family is still the strongest
supporting entity. Families often believe that it is
their duty to protect the patient from harm. In Middle
East countries, such as Egypt and Saudi Arabia or
Eastern Asia, and in Spain and Italy, the physician
prefers to tell the truth about the cancer diagnosis to
the relatives before the patient. They argue that there
are many valid reasons justifying this; they have
enough experience about the likely reactions of the
patient than the health-care professionals, and at the
same time, they usually deliver the necessary
support and physical care.29-35 The present study, like
other studies, shows that patients’ relatives play an
important role in cancer disclosure.
A large proportion of patients (83.6%) wanted
family members to know about their disease, but
some patients did not agree with informing families
without their consent (6%) because, for instance,
they did not want their relationships change, miss
their jobs, social position, and experience some
36
other. The assessment of these different
attitudes indicated the necessity of patients’
preferences. Families who resist on the disclosure of
truth should be recommended about the importance
of truth-telling, much as they might be counseled
about the appropriate management of any medical
problem; however, it is important to bear in mind that
substantial variability exists within cultures and that
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cultural values can change.23
In the present study, the attitude towards the
disclosure was not shown to be related with the
patients’ socio-demographic factors such as gender,
educational degree, and economical status, but in
some other studies, unlike the present study, some
characteristics influenced the patients’ desire to
know the truth;24, 25, 36 however, patients’ lack of
education and poor economic status have been
related to lower rates of truth-telling and the present
research showed that the education level of the
patients was a significant factor influencing the
patients’ awareness of the malignant nature of their
disease. Some other studies have shown that elderly
patients are less likely to be told their diagnosis.16, 21
Moreover, low level of education and low
socioeconomic status were reported as effective
factors in concealment of the truth.21
In the present study, physician was introduced as
an appropriate person to disclose the diagnosis;
patients and their relatives had the same idea in other
studies.25, 36, 37 Investigating the relatives attitude
towards informing patients showed that a large
number of family members (82%) would desire to be
informed if they happen to have cancer, in the future;
similar results were observed by Gongal et al.38
where 70% of family members who thought patients
were not entitled to know the truth, would desire to
know the truth, in case that they would have a
malignancy, themselves.
Based on the findings of the present study, a large
proportion of family members (58.4%) believed that
informing patients of their real disease would lead to
desirable results of treatment; some other studies
from other countries have reported benefits of cancer
disclosure.16,21,22
To sum up, the present study showed that a large
number of patients favored full disclosure of the real
diagnosis. Physicians and family members should
respect the patients’ viewpoint, because patients are
entitled to know about their own condition and all
information should, first, be told to the patient by the
physician.
Although there is no legal obligation for cancer
disclosure to patients and family members in Iran, it
must be defined as a professional policy with
enforceable guidelines for physicians and medical
staff; they have to be trained specially to get adequate
communication skills for effective communication
with patients and relatives to prepare the setting for
telling patients the truth with the intention of
minimizing stress and avoiding sustained harmful
loss.
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ABSTRACT

Background: Evidence on physicians' attitude toward conflict of interest is
scant on a global scale and almost non-existent in a regional/national scale. This
investigation is a pioneer to evaluate this issue in the Middle East and Iran.
Methods: We invited physicians of different (sub)specialties/educational
levels who were engaged in breast cancer management to take an online 13question survey regarding their attitude toward different statements on conflict of
interest. The responses were then collected and analyzed.
Results: The questionnaire was returned by 91 out of 157 recipients (response
rate = 57.9%). Based on the answers, advertisement by pharmaceutical sales
representatives in academia was considered inappropriate (63.8%) and influential
on clinical practice (80.2%). It was the belief of 59.4% of participants that local
practice norms defined whether or not to accept travel grants. According to these
norms, they might have accepted paid travels (53.9%), but not financial offers
(72.2%). It was acceptable to deliver (74.8%) or attend (68.9%) a speech when a
financial/scientific relationship with industrial companies existed and 93.4%
believed that the disclosure and transparency rules should be respected in such
situations. Physician-industry financial contracts were generally unfavorable
(60.5%), especially when it came to prescribing a drug among other equally
effective choices (71.1%). The majority of respondents (92.3%) stated that they
would choose the best approach for the patients regardless of possible
prejudgments on conflict of interest.
Conclusions: The observed variation in physicians' standpoints highlights the
necessity for more comprehensive training and implementation of rigorous
protocols regarding conflict of interest.

Introduction
Preservation of trust between physicians and
patients is the cornerstone of many healthcare policies,
as the efficacy of clinical interventions depends on it.
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Conflict of interest (COI), as a major source of
potential threat to achieving this goal, has become the
concern of healthcare policymakers in recent decades.
By definition, COI is a conflict between a professional
responsibility and ﬁnancial or professional interest.1
Although not every financial relationship or
professional interest constitutes a COI, there is always
a possibility. Since inappropriate policies can easily
turn this potential threat into an actual ethical problem,
many academic medical centers have established new
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strategies to reduce the risk of COI.2-4
Although personal advantage can be discussed in
different aspects, in majority of cases the most
concerning COI is the financial one.5, 6 Evidence
suggests that financial connections between
pharmaceutical industry and oncology have grown
over time.7 Despite being common, this relationship
can eventually increase the influence of industry on
oncology research and practice. In the United States,
this issue has become even more concerning as a result
of a shift in prominent clinical trials from being
government-funded in the past to industry-funded in
recent years.7
In the literature, little evidence exists regarding the
physicians’ awareness of and attitude towards COI
on a global scale, and the evidence is almost

non-existent in a regional or national scale. Hence, this
study was conducted to present an overview of the
current state of Iranian physicians' mindset on this
issue.
Methods
A self-administered online questionnaire was
designed in two parts. The first part (Table 1)
included questions on age, gender, highest level of
education, training in the medical ethics, and
oncology practice background. The second part
contained 13 questions to assess the attitude of
physicians towards COI. Respondents were asked to
answer each question by selecting one of the five
options: strongly agree, agree, undecided/neutral,
disagree, and strongly disagree.

Table1. Questonnaire
First Part: Demographic information
1. Age (years): ....................
2. Gender: Male □
Female □
3. Level of Education:
Resident □
Board-certified specialist □
Fellowship student □ Fellowship graduate □
4. Specialty: ....................
/
Fellowship sub-specialty: ....................
5. Professional experience in oncology (years): ....................
6. Average number of patients you visit in a week: ....................
7. Have you ever attended workshops/courses on “medical ethics and professionalism”: Yes □ No □
8. Have you ever attended workshops/courses on “Conflict of Interest”: Yes □ No □
Second Part: Survey on Physicians' Attitude
Q1. I consider it inappropriate if pharmaceutical sales representatives attend an academic environment.
Q2. The presence and advertisement of pharmaceutical sales representatives subconsciously affects the
clinical and therapeutic decisions.
Q3. It is acceptable if I travel abroad for which a pharmaceutical company will pay the costs (not
accompanied by my family).
Q4. Local practice norms determine whether or not to accept any gifts or travel grants.
Q5. In case of any financial relationship with healthcare industries, I will adhere to the disclosure and
transparency rules in national meetings/seminars should I give presentations on pertinent issues.
Q6. In my opinion, neither scientific cooperation nor financial relationships with medical centers interfere
with giving lectures in relevant seminars.
Q7. Knowing that a lecturer has received grants from a corporation on the associated topic, I cannot attend
as an audience.
Q8. Financial contracts with medical centers (e.g. laboratory or imaging centers) is acceptable if no further
cost is imposed on the patients.
Q9. Financial contracts with medical centers are justifiable if the gain is devoted to development of medical
services or charity purposes.
Q10. In case two drugs are similar and equally effective, selecting the one for which there is a contract
between a physician and a company in not right.
Q11. According to my country's practice norms, it is not unethical to accept offers from pharmaceutical /
medical instrument corporations.
Q12. Suggesting options of referral laboratory / imaging centers to patients, while respecting their choices
, is suspicious and damages the patient-physician trust.
Q13. I consider what is best for my patient and prejudgements and doubtful situations, with regard to
possible conflict of interest, do not influence my approach.
Shahi, et al. Arch Breast Cancer 2017; Vol. 4, No. 3: 94-98

95

COI and medical ethics

The questionnaire was developed by the authors
using a discussion method over several meetings. It
was then finalized through consultation with a panel
of ethics experts.
We asked 157 physicians engaged in the field of
breast cancer to participate in this survey via an email
containing a link to the pre-designed online
questionnaire. All participants were also sent a cover
letter requesting them to complete the questionnaire.
The answers were collected anonymously, without
linking it to the participant’s email address or any
other personally identifiable information.
Data analysis was performed with SPSS software
(version 19.0; IBM Corp., Armonk, NY). All
frequencies are expressed as percentage.
Results
Ninety-one out of 157 physicians participated in
the survey (response rate: 53.5%), of whom 36.3%
were surgeons, 28.6% were oncologists, and 35.1%
were of other specialties, including radiotherapy,
radiology, and pathology. The participants were
60.4% male and 39.6% female with the mean age of
44 years (SD: 8.76, Range: 26–68 y). Of the total
participants, 31.9% were board-certified MDs,
57.1% were fellowship students/graduates, and 11%
were residents. All respondents were physicians
working in the field of breast cancer, with a mean
experience of 9.99 years (SD: 9.01, Range: 1–40 y).
At least one course of medical ethics training was
attended by 51.6% of participants, of whom 29.8%
(15.4% of total participants) had also received
training in COI. Table 2 shows a summary of
demographic information.
Table 2. Demographic characteristics of participants
Variables (N=91)

N (%)

Age± SD
Gender
Male
Female

55 (60.4%)
36 (39.6%)

Specialty
Surgeon
Oncologist
Radiotherapist
Radiologist
Pathologist
Other
Missing

33 (36.3%)
26 (28.6%)
13 (14.2%)
6 (6.6%)
4 (4.4%)
7 (7.7%)
2 (2.2%)

Education*
Resident
Board certified
Fellowship student
Fellowship graduate

10 (11.0%)
29 (31.9%)
15 (16.5%)
37 (40.6%)

Ethics training
Yes
No

47 (51.6%)
44 (48.4%)

COI training
Yes
No

14 (15.4%)
77 (84.6%)

Average breast cancer patients (N)
Oncology experience (Y)

96

Mean (±SD)
44 (±8.769)

16.82 (±26.52)
9.99 (±9.01)

The majority of respondents believed that the
presence of pharmaceutical sales representatives in
academia is not appropriate (Q1, 63.8% “agree” or
“strongly agree”) and may unintentionally influence
the practice of physicians (Q2, 80.2% “agree” or
“strongly agree”).
More than half of the respondents (53.9%)
considered it acceptable for pharmaceutical companies
to pay for the costs of their travel or other personal
expenses, if their family members were not included
(Q3). Decision on the acceptance of travel grants or
other gifts was assumed to be dependent on the local
practice norms by 59.4% of the respondents (Q4).
A large number of participants (93.4%) valued
the disclosure and transparency rules in national
presentations, while four (4.4%) stated that they
would not abide by it (Q5), and two (2.2%) were
neutral/undecided. The majority (74.8%) believed
that financial or scientific relations with industrial
companies had no conflicts with giving speech in
medical seminars (Q6). Also, participating as an
audience member when the speaker has such
relations was acceptable (Q7, 68.9%).
Financial contracts between physicians and
medical institutions or companies to administer
specific products were not generally acceptable
(38.5% “strongly disagree”, 22% “disagree”, 3.3%
“undecided/neutral”), even without imposing any
extra costs on patients (Q8). However, it became
more justifiable (38.5% “strongly agree”, 17.6%
“agree”) when the resultant profit was to be spent on
developing medical services or for charity purposes
(Q9). Also, it was commonly (71.1%) stated that a
financial contract between a physician and a
pharmaceutical company to prescribe a drug
developed by that company would be unethical if
other equally effective drugs were available (Q10).
Accepting financial offers from companies did
not enjoy a good reputation among participants
(Q11, 72.2% “disagree” or “strongly disagree”). The
participants did not believe that giving extra
information to patients to help them choose from
available choices could damage their trust due to
suspicion on probable existing interests when
referring them to other medical centers (Q12, 60%
“disagree” or “strongly disagree”). Also, a solid
majority (92.3%) stated that they would consider the
best approach for their patients, without being
affected by prejudgments and doubts on possible
COI (Q13).
Discussion
We performed this investigation to assess Iranian
clinicians’ awareness of and attitude toward COI. To
the best of our knowledge, the few previous studies
were primarily focused on authors’ disclosure of
conflict of interest in medical articles,8 and our study
is among the first in Iran to document the attitude to
COI in medical practice.
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We found that physicians are generally against the
presence of pharmaceutical sales representatives in
academic environments and believe that this may
unintentionally affect their practice. This common
perception was in accordance with the recent
systematic review by Fickweiler et al. 9 In a
comprehensive search of literature from 1992 to
2016, in PubMed, EMBASE, Cochrane Library, and
Google Scholar, they found that pharmaceutical
industry and sales representatives influence
“physicians’ attitudes and their prescribing
behavior.”9 Another study on 379 Polish physicians
by Makowska showed that 35% of participants
would usually meet with pharmaceutical sales
representatives in their offices during working hours,
10
despite its illegality in Poland. Also, 72.3% of them
trusted the information provided by the
representatives, which could influence their
knowledge and practice.10
In a survey of 1386 clinicians in Germany
(response rate = 11.5%), Lieb and Scheurich
demonstrated that acceptance of gifts, participation
in sponsored continuing medical education, and the
perception of receiving adequate information from
sales representatives were associated with biased
prescription.11 In a different study, Chressanthis, a
former employee of global sales and marketing
consulting ﬁrm “ZS Associates”, and his colleagues
analyzed clinical decisions of up to 72,114
physicians using AccessMonitor™ database created
by ZS Associates.12 In contrast to others, they
highlighted the importance of having access to
pharmaceutical representatives and reported that
limiting this access may reduce proper reactions to
negative information on a drug as well as positive
information on an innovative product.12 Overall, the
optimal level of restriction for pharmaceutical sales
representatives still remains controversial,
especially considering the fact that most
representatives may not meet the standards of
medical knowledge.13 Also, there is an undeniable
body of evidence describing the adverse effects of
pharmaceutical representatives on medical
prescription.9-11,14-18
More than half of our respondents were willing to
accept the gifts or payments from the pharmaceutical
companies for the costs of travel or personal
expenses. According to the American Medical
Association (AMA), a gift from industry can be
accepted only if it “will directly benefit patients,
including patient education” and “is of minimal
value.”19 Furthermore, physicians are expected to
reject cash gifts from an entity when it directly
benefits from their prescriptions or when the
reciprocity is implied.19 In addition to general rules,
there are many regional and internal policies that ban
the medical personnel from accepting any gifts or
payments from industry. For example, internal
guidelines of Harvard Medical School prohibits

faculty members from accepting “any personal gifts,
meals, or fees for professional meeting registration
20
and/or related travel” from industrial companies.
Despite all these policies, many physicians continue
to receive royalties and payments. In 2016, Iyer et al.
analyzed the Open Payments Database, whichdetails
payments from industry to physicians and teaching
hospitals.21 They found that from 2,697,015 recorded
payments to physicians, the majority (56.1%) were
royalties.21 Another study by Patel et al. in 2016
identified the financial relationship between
industry and faculty surgeons within colon and rectal
fellowship programs as a potential source of COI.22
They found that a total of 65 companies had made
payments to surgeons, with 80.1% of the funding
categorized as general payments, 16.2% as
investments, and only 3.7% as research payments.22
Although financial contracts between physicians
and medical institutions or companies were not
generally accepted according to our study, 36.2% of
participants were still in favor of such contracts.
Based on the AMA guidelines, “direct or indirect
influence of financial interests on prescribing
decisions” is a clear case of COI.19 Accordingly,
receiving any payments from pharmaceutical/
medical instruments corporations to prescribe their
products and referring patients to a “pharmacy that
the physician owns or operates” are not ethical.19
In the last decade, there has been a worldwide
demand to reduce financial COI. In the most recent
attempt, in 2013, the United States enacted a federal
legislation named Physician Payments Sunshine Act
(PPSA) to increase transparency regarding
payments from pharmaceutical and medical device
industries to physicians and teaching hospitals for
travel, meals, gifts, speaking, etc.23 This piece of
legislation and the related free-access Open
Payments Database drew attentions to the
importance of physician-industry relations. The total
value of such payments were $8.18 billion in 2016.24
In Iran and many developing countries, there is no
such clear policies regarding COI; nor does there exist
any thorough inspection mechanism nor penalty
protocols. Even the number of studies focusing on
this topic are scarce. Although complete elimination
of the COI in the health-care system seems practically
impossible and the effectiveness of transparency rules
in the outcome of COI is in question, they are not
excuses to avoid, neglect or postpone the
implementation of robust preventive policies in our
country. This study was an attempt to fill this
knowledge gap; however, there were some
limitations. The validity and reliability of our
questionnaire were not evaluated, even though it was
discussed and approved by an expert panel. Also, the
number of participants was limited. Conducting
further investigations is crucial to expose the root of
the pertinent challenges and problems that physicians
are facing on this matter.
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ABSTRACT

Background: One of the essential issues in doctor-patient relationship is the
matter of telling the truth of cancer diagnosis to patients. This is not only important
from an ethical standpoint, but also can have legal implications. Thus, truth-telling
and its associated factors are of great importance especially in cancer patients. The
aim of this study was to evaluate factors effective in doctors’ telling the truth to
their patients.
Methods: The statistical population included specialists and subspecialists
working in the field of cancer treatment in Tehran. Overall, 161 questionnaires,
designed for our study, were gathered and evaluated.
Results: According to our study, 87.6% of the responders would tell the truth to
their patients, while 12.4% wouldn't do so. They believed that the best person to tell
the truth to the patient is the physician or the psychiatrist specialized in this field.
Ninety-two percent of physicians felt the need for developing a guideline on
educating patients. There was a significant difference between oncologists and
non-oncologists in terms of tendency to tell the truth, with non-oncologists
showing more tendency. Most of the doctors preferred to tell the truth to their
middle-aged (51–70 years) patients rather than to their younger or older patients.
Conclusions: Only 25.5% of physicians in our study had the policy to tell the
truth to majority of their patients, and almost all of them felt the need for having a
formal guideline regarding informing and educating cancer patients. This
highlights the significance of cultural-religious context of our country and the
importance of having a practical guideline to educate our physicians.

Introduction
Telling the truth about diagnosis and prognosis of
the disease to patients is an essential issue for
administrators, physicians and nurses.1 General
physicians believe that truth-telling and disclosing the
information may present an ethical issue. 2
Practitioners working in vital health sections, such as
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cancer medical care and psychological health,
hold the view that truth-telling has become an ethical
issue.3-5 There are multiple studies evaluating
physicians’ attitude towards patients ideas and
preferences about truth-telling.6 In the early 1950's,
patients were asked about their views on cancer
diagnosis and being told the truth about it. Studies of
Kelly and Friesen, Brown7, and Aitken-Swan and
Easson8 demonstrated that patients would prefer to
know the truth about their disease. Also, there are
numerous studies investigating the physicians’ view as
one of the groups involved in this process. In Fitts and
Radvin’s survey9, when physicians were asked
whether they would tell the truth to their patients, Only
3% stated that they always tell, and only 28%
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stated that they usually tell the truth. Approximately
70% either never tell or usually do not tell.7-9
Recent research on physicians’ attitude towards telling
the truth about cancer diagnosis demonstrated
that multiple factors are influential in this setting,
the most important of them being the society's
culture.10-12
In fact, there are different viewpoints regarding
13
truth-telling. The goal of this study was to evaluate
the standpoints of specialists in Tehran regarding
truth disclosure to cancer patients and its association
with the type of specialty and where they worked.
Also, we wanted to determine the physicians attitude
towards the best way of telling the truth to patients.
Methods
The statistical population of our survey included
specialists and subspecialists working in the field of
cancer treatment in Tehran. We distributed the
questionnaires to physicians in academic centers or
oncology meetings, and encouraged them to
participate in the survey. Overall, 161 questionnaires
were returned and evaluated. The questionnaire
consisted of several sections. The first section was
about the individual's personal and professional
information. The second section inquired about the
point of view, preference, and behavior of responders
with regard to telling the truth to patients, which was
designed according to Ajzen's planned behavior
theory.14 The planned behavior model is one of the
most reliable models for predicting behavior and,
since it has structures considering important aspects
of behavior, can be utilized for evaluating opinions,
values and attitudes behind the process of truthtelling. It is a cognitive social theory that is designed
to discern and predict the possibility of showing or
not showing a behavior and is a developed form of
logical action theory. Accordingly, our evaluation
consisted of 11 questions for attitude, 3 questions for
preference, and 2 questions for behavior. The
questions of this section were designed as a 5-poin
scale ranging from 1 (totally disagree) to 5 (totally
agree). For the final analysis of the questionnaire,
Cronbach’s alpha coefficient was calculated. Alpha
coefficients for attitude, desire, and behavior were
0.76, 0.67 and 0.51, respectively. As for data
analysis, descriptive statistics and inferential
statistics including t test and analysis of variance
were used.
Results
Descriptive statistics
The population in our study consisted of
physicians in different specialties. The frequency
distribution of responders according to age, sex,
level of graduation, work place, work experience,
and number of new cancer patients visit per year are
presented in table 1.
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Table 1. Characteristics of patients and family members
Variables

Patient N(%)

43.4 ± 11.2

Age (Mean ± SD)
Sex

Family
members N(%)

Male
Female

59%
41%

< 35 years
35-50 years
> 50 years

27.4%
56.6%
16%

Specialist
Subspecialist

112
44

Private services
Public services
Both

19.5%
46.5%
34%

< 10 years
10–20 years
>20 years

50%
36.2%
13.8%

< 50 patients per year
51-100 patients per year
101-150 patients per year
> 150 patients per year

43%
26%
13.6%
17.4%

Oncology
Surgery
OB & GYN
Internal medicine
Other

21.9%
17.9%
9.9%
25.2%
23.1%

Age distribution

Specialty
Work place

Work experience

Number of new
patient visits per year

Specialty

Then we requested the physicians to characterize
their general method of facing cancer diagnosis;
87.6% would tell the truth to their patients and 12.4%
would not do so. Regarding the tendency to change
their general attitude towards cancer diagnosis, the
results showed that 66% of the physicians had little,
27% had medium, and 7% had high interest in
changing it.
According to different patient age groups, 34% of
the physicians preferred to tell the truth to patients
younger than 50 years old; 52% to patients between
50 and 70 years old; and 14%, to patients older than
70 years old.
Responders believed that the best person to tell
the truth to the patient is his physician or the
psychiatrist specialized in the field. Family and
patient support system were in the second place. In
terms of the priorities of physicians in telling the
steps of the disease management, results
demonstrated that the first priority was the treatment
method (62.2%), the second one was complications
of the treatment (39.3%), and the third and fourth
ones were prognosis and diagnosis, respectively.
Physicians’ attitude by gender
We evaluated the difference in attitude between
male and female physicians using the t test. The
results showed no significant difference in attitude
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towards truth-telling for male and female physicians.
Physicians’ attitude by specialty
We also evaluated the difference in physicians'
attitude according to their specialty. The following
hypothesis we tested:
There was a difference in attitude towards telling
the truth between physicians in different specialties
and subspecialties.
A t test was performed, and the results showed
that there was no significant difference in attitude
towards truth-telling between physicians with
specialties or subspecialties.
Comparison of tendency for truth-telling between
oncologists and non-oncologists
To compare the tendency of oncologists and nononcologists for truth-telling, we tested the following
hypothesis:
There is a significant difference in the tendency
for truth-telling between oncologists and nononcologists.
Results of the t test revealed a significant
difference between oncologists (10.9 ± 1.82) and
non-oncologists (11.8 ± 2.1) in terms of tendency to
telling the truth, with non-oncologists showing more
tendency for telling the truth (t = 2.08, P = 0.041).
Attitude and behavior of physicians towards
truth-telling according to their service location
To evaluate the difference in physicians’ truthtelling behavior according to their service location
(private, public, or both), we tested the following
hypothesis:
There is a significant difference in physicians’
truth-telling behavior according to their service
location.
A one-way analysis of variance (ANOVA) was
performed, and the results showed that there is a
significant difference among physicians working in
these three sectors; therefore, the null hypothesis was
rejected. Post-hoc analysis using the Dunken test
demonstrated that there was a difference in behavior
between private sector physicians (mean = 8.87) and
public-private sector physicians (mean = 8.62).
Also, to evaluate the difference in physicians’
attitude based on service location (public, private, or
both), we examined the following hypothesis:
There is a significant difference in physicians'
attitude towards truth-telling according to their
service location.
The results of ANOVA test showed that there was
a significant difference between physicians working
in the three sectors; therefore, the null hypothesis
was rejected. The results of Duncan's post-hoc test
revealed a significant difference in attitude between
doctors working in public-private sectors (mean =
44.14) and those working in public (mean = 41.57)
and private (mean = 39.92) sectors.

Discussion
There are numerous of individual, cultural and
ethical issues related to telling the truth to cancer
patients. These factors have been evaluated in
several studies.
Results of a study by Zamani and colleagues in
Iran showed that, with regard to telling the truth, 88%
of patients and 90% of physicians agreed on telling
the truth about early stage cancer, and 78% of
patients and 72% of physicians agreed on telling the
truth to patients with advanced cancer. Most of the
patients and physicians agreed that talking about the
diagnosis should be explicit; the economic status of
the patient should not affect the truth-telling;
disclosing the truth should happen immediately after
the diagnosis; and the best person to tell the cancer
diagnosis is the physician. Results of this study
showed that in our society's culture (Iran), apart from
different opinions about methods of truth-telling,
most of the patients and physicians had a positive
view regarding the necessity of telling the reality to a
14
patient with cancer. Another study evaluated the
views of family doctors about telling the truth to
cancer patients in Croatia. They studied 134
physicians, of whom 71.6% stated that they
sometimes told the truth to their patients, and 51.5%
said they would tell the truth to the patients’ families
without their permission. The majority of responders
(70.3%) though that the family doctor was in the best
position to tell the truth of the diagnosis, although
32.1% expressed difficulties in communicating with
15
terminal patients.
Grassi et al. studied physicians’ view regarding
truth-telling and its problems in Italy. About 45%
believed that patients should be aware of their
diagnosis, but only 25% would tell the truth to
patients. Young surgeons stated that surgeons
working at public hospitals were more likely to tell
the truth about the diagnosis to their patients. About
one-third of the physicians thought that patients
should never know about their real diagnosis. Nearly
all physicians confirmed that the presence of other
family members while talking about patients’
diagnosis is of great help, although they stated that
patients’ families prefer not to be involve their
patients with reality. Ninety-five percent of the
physicians believed that the general practitioner
should be involved in the process of diagnosis and
communicating with the patient, and 48% stated that
physicians should be the one to break the news to the
patient. Also, 86% of physicians considered having
16
an informative handbook essential.
In a study by Seo et al. in 2000 in Japan, 53% of
the physicians believed that the truth must be told to
patients; however, 46% of Japanese people still
believed that the patient’s family should be the first
to know about the diagnosis, and most of Japanese
physicians confer with patient’s family before telling
17
the diagnosis to the patient. Fielding et al. studied
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the ways of telling the truth to Chinese patients with
cancer. This study focused on methods of physicians
in delivering the information. Among the doctors
interviewed, 46% used a sudden approach to disclose
the truth of diagnosis, and 19% used a slow and
gradual method. Among the others who did tell the
truth, more than half of them conducted it with the
help of family members. Although some believe the
negative reaction of patients to be the major reason
for withholding the truth, the responders were that
25% of patients get depressed upon hearing the
news, while the remaining 75% keep calm.18 In a
study of truth disclosure to cancer patients from the
standpoint of specialists, patients, and their families
in Iran, Beirughi and colleagues demonstrated that
most of the doctors and nurses considered revealing
the truth about the diagnosis as a mistake. Patients’
families thought that information should be given
gradually depending on the patients’ psychological
status. However, most of the patients believed that
telling the whole truth was the best way. All of the
doctors, most of the nurses, and all of the patients
believed that the physician was the best person to
disclose the truth. All of the patients wanted their
physician to take the control of their treatment
decision-making process.19
Tieying et al. analyzed the views of 634
specialists working in Chinese hospitals about
telling the truth to cancer patients. They concluded
that in order to raise the knowledge of cancer
patients, specialists should receive more information
about how to inform their patients, and it is essential
to use special guidelines and methods.20
The results of our study showed that 34.8% of the
responders would tell the truth to less than 25% of the
patients, while 25.5% would tell the truth to more
than 76% of their patients. Consistent with this
finding, results of a study showed that the physicians
informed only 25% of their patients about the true
diagnosis. 16 Therefore, taking into account the
underlying factors affecting the process of informing
cancer patients in any society, the limitations of this
issue in our country becomes more prominent.
Patients' age had a clear effect on doctors'
tendency to tell the truth: most of our doctors
preferred to tell the truth to their middle-aged (51–70
years) patients rather than their younger or older
patients. Regarding the physicians’ general attitude
towards cancer patients, 87.6% stated that they
would tell the truth to their patients, whereas 12.4%
would not do so. With respect to changing their
general attitude towards cancer patients, the results
showed that the desire to do so was low in 66% of
physicians, average in 27% and high in 7% of them.
Our responders believed that the most appropriate
persons to tell the truth to the patient are the physician
and the psychiatrist specialized in this field. This is in
favor of the findings of Beyraghi et al.19 that all of the
physicians, most of the nurses, and all of the patients `
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believed that the physician was the best person to tell
the truth. It is also consistent with Zamani et al.,14
which showed that the best person to tell the cancer
diagnosis was the physician. The best place to do so
was the physician’s office, in patients’ opinion; and
somewhere quiet and without disturbance, in
physicians’ opinion. Grassi showed that 95% of the
physicians believed that the general physician should
be included in the process of diagnosis and
communication with the patient, and 48% stated that
the physician should tell the truth to patients about the
diagnosis.16
With respect to physicians’ opinion on steps of
informing patients about disease management, the
results showed that the first priority was the treatment
method (62.2%), the second priority was treatment
complications with (39.3%), and the third and fourth
ones were prognosis and diagnosis, respectively.
One of the solutions that can be helpful nowadays
is having a guideline in that field of specialty. In our
study, 92% felt the need for having a guideline on
educating patients. This is consistent with the finding
of Tieying et al.20 (in large hospitals of China) that in
order to improve the knowledge of the cancer
patients, the specialists needed to be well-informed
about how to inform patients and that having special
methods and guidelines were necessary. Also, Grassi
showed that 86% of physicians considered having an
informative booklet necessary.16
All in all, only 25.5% of our physicians had the
policy to tell the truth to majority of their patients.
Overall, only 34% of our respondents were interested
in changing their general attitude towards truthtelling. According to our findings, non-oncologists
were significantly more willing to tell the truth
compared with oncologists, and we found no
significant differences between other groups
evaluated. Finally, almost all our physicians felt the
need for having a formal guideline regarding
informing and educating cancer patients.
In conclusion, truth-telling is an essential issue for
the physicians involved with cancer patients. The
majority of physicians would tell the truth to their
patients, and they like to change their general attitude.
Physicians prefer to tell the truth to younger patients,
and the treatment method is the most important issue
they would like to talk about with patients. Our study
showed that 92% of physicians felt the need for
having a guideline on educating patients. This
highlights the significance of cultural-religious
context of our country and the importance of having a
practical guideline to educate our physicians.
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ABSTRACT

Background: Most people consider health information to be highly personal,
therefore confidentiality is the main issue in physician-patient relationship.
However, there are some situations that the physician may feel that another
person's health or well-being is in danger and there may be a duty to warn him.
Making balance between these two professional obligations is not easy in all cases.
Case Presentation: This case commentary is discussing about the issue of
confidentiality in cancer patients, especially when the medical situation of the
patient and the treatment plan could not be concealed from others. By reviewing
the physician's duty of confidentiality, its importance and exceptions, the pros and
cons of the issue are discussed in this paper. Controversial aspects such as the duty
to warn the third party and the value of mutual arguments are also discussed.
Conclusions: In cases such as breast cancer, when a patient is competent and
wishing not to tell any information to her family, it is the physician's obligation to
acknowledge patient's preferences. However, by shaping a good therapeutic
relationship and conducting effective counseling the physician may persuade
patient to share her health problem by relatives.

Case Presentation
A 22-year-old woman was referred to the breast
clinic with the complaint of palpation of a large mass
in her right breast. In the medical investigations, the
diagnosis of breast cancer was made based on the core
needle biopsy. The standard treatment plan,
lumpectomy and chemotherapy, was offered. She was
informed of the diagnosis, but she insisted that the
diagnosis remain confidential and nothing be told to
her fiancé, who planned to be her husband in the near
future. In response, the surgeon explained that, in her
treatment, the side effects of the procedures could not
be concealed and recommended that it would be better
to share the information with her fiancé, but she
refused. This case raised the question whether, in this
case, confidentiality is absolute or priority should be
given to duty to warn?
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Introduction
“Whatever I see or hear, professionally or privately,
which ought not to be divulged, I will keep it secret
and tell no one.” 1
Confidentiality and its importance in medicine
The above-mentioned statement is one of the
pledges in Hippocratic Oath, which exists in almost all
different versions of medical profession’s code of
conduct all over the world. Respect for confidentiality
is a solid tradition in medicine. However, what is
confidentiality in medicine? Generally, if a person
gives some information to another in a confidence
relationship, it is the person’s obligation, the receiver
of information, not to disclose it. This obligation can
be expressed explicitly or may be implicit based on the
nature of relationship.
The term confidentiality should be distinguished
from privacy. Patient’s interest to control their
information, access to their bodies, and freedom to
make decisions about health care refer to privacy
concerns.2, 3 Based on privacy concerns, patients may
choose some information to disclose to their
Afshar. Arch Breast Cancer 2016; Vol. 4, No. 3: 104-107
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physicians or may consider some to be too intimate
or sensitive to disclose. On the other hand,
confidentiality refers to further disclosure of
patient’s information. For example, a patient may
decide some of her information should not be
disclosed to her family, insurance company, or public
health officials; therefore, the confidentiality is about
what the physician may tell the third party, rather than
what the patient prefers and chooses to tell the
physician. When patients reveal their sensitive
personal information to physicians, the presumption is
that the physician should and would keep this
information confidential, unless the patient consents to
disclose them; thus, the duty of confidentiality
provides the foundation for trust in the therapeutic
relationship.4
Why is confidentiality important in medical
interactions? There are some ethical foundations for
confidentiality obligation in health care. First of
all, keeping the medical information confidential
shows respect for patients,5 who expect the physicians
to maintain confidentiality; this means that
maintaining confidentiality in a therapeutic
relationship is the clinician's duty to respect patient's
autonomy. Likewise, it has some beneficial impacts
for patients and physician-patient relationship.
Keeping the patient’s information confidential
encourages people to seek medical care and disclose
sensitive information , voluntarily. Furthermore,
keeping confidentiality prevents patients from harmful
consequences, such as discrimination and
stigmatization.6 Another moral justification for the
importance of confidentiality in physician-patient
relationship is based on the nature of the clinical
encounter and duties, which are presupposed for this
7
kind of relationship.
Although confidentiality is an important part of
the ethical code of conduct for health care providers,
there are some concerns about its absoluteness. In
this regard, there are counter-arguments, supporting
breaching confidentiality in some situations. While
the ethical principle of respecting autonomy
supports the rule of confidentiality, the nonmaleficence principle requires both patients and
physicians to avoid harming other people and to
prevent harming others. In this regard, even the
principle of autonomy is not absolute, and personal
autonomy may, legitimately, be constrained when
the exercise of such freedom puts others at risk of
harm; 8 in medical information confidentiality
context, this means that a patient’s right for not
sharing her information may be overridden by an
obligation in order not to harm others. Some
epidemic situations, such as HIV and controversies
on genetic information have shaped debates over the
issue and proposed the duty to warn for keeping other
people’s health and life safe. Duty to warn was a
fundamental issue addressed by California Supreme
9
Court in the case of Tarasoff in 1976. Although,
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it was the first time that this duty was mentioned and
considered in many other legislations but since then,
many therapists have argued that this requirement
10
goes too far.
Hence, in order to provide important benefits to
patients or to prevent serious harm to third parties,
overriding confidentiality might be justified. These
exceptions require careful justification, because not
every beneficial outcome warrant the disclosure
omedical information without the patient’s
permission.
Reasons justifying exemption from confidentiality
Reasons justifying exemption from confidentiality
could be categorized as: protecting third parties,
including reporting to public officials, in case of
infectious disease or injuries caused by weapons,
crimes, or violence by psychiatric patients. Protecting
patients; for instance in case of child or elderly abuse.
Partner notification by public health officials and
warning by physicians to person at risk could be some
11
other concerns in this regard.
The balance between preventing harm to third
parties and protecting patient’s confidentiality needs
considering some conditions. In general, all
following conditions should be met, while breaching
confidentiality is attempted: a) the potential harm to
identifiable third party should be serious, b) the harm
should be highly probable, c) there should be no less
invasive and alternative way for warning or
protecting the person at risk, d) breaching
confidentiality could allow the third person to
protect himself or take steps to prevent harm, and e)
the harm of breaching confidentiality for the patient
should be minimized and acceptable. In these
circumstances, the general judgment is that the
overall harm to another person is greater than the
harm to patient resulting from overriding
5
confidentiality.
However, there are concerns about situations, in
which the harm of the patient’s disease for another
person is not definite or the probable worry is
emotional or in situations, such as the abovementioned case, in which the patient’s disease may
affect her and her partner life.
Furthermore, while disclosing the patient’s
information to family members, there may be some
ethical issues. Relatives and friends often ask about
the patient’s health condition, such as the diagnosis,
therapeutic plan, or the severity of the medical
condition and its outcome. Generally, patients want
their relatives to be involved in their disease process;
they also ask the physician to talk to their family and,
in some societies, physicians may do it even without
the patient’s permission. In some cases, however, the
patient may reject this and refuse the information to
be shared with others. In this regard, some countries
have different regulations. For example, based on the
Health Insurance Portability and Accountability Act
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(HIPAA), the United States federal government
issued health privacy regulations. The HIPAA
privacy regulations in injuries, such as car accident,
mention that the health care providers should notify
the patients that their relative would better be
informed, unless the patient refuses the request;12 it
means that the physician can presume that the
patients would desire their family members to be
notified, unless advised otherwise.
In addition to the general desire of patients to
inform their families, there are some ethically
justified reasons in this regard; the relatives may
provide valuable information about the patient
previous health condition, they may know the
patient’s best interest, and they may assist the patient
in decision making or treatment planning.
However, these presumptions can be different
case by case. If the patient is oriented and the
physician knows about the patients’ preferences and
the patient requests not to disclose the information,
the physician should regard the patient's family
members as estranged and not give them the
information of the patient, even if the physician
believes that such communication may be required
to help better monitoring of the patient’s condition or
arrange follow-up care.
Commentary on the case
With respect to confidentiality, the abovementioned case illustrated some moral issues. The
physician knew that the patient’s condition, breast
cancer, would not allow her to conceal the issue from
her fiancé. Moreover, due to the nature of the disease,
therapeutic plan, and its prospect outcome, she
would need emotional support in her life and fiancé
can help her to overcome the situation. Therefore, the
principle of beneficence could be the foundation of
the physician’s argument in sharing the information
to the patient’s fiancé. However, the principle of
autonomy and respecting the patient’s desire in not
disclosing the information will oblige the physician
to keep confidentiality as his duty to the patient as
well as the professional code of conduct.
Yet, it is evident that the patient’s fiancé will
encounter some emotional suffering and financial
cost. The patient’s condition may influence her
future life, and the situation may lead them to end
their emotional relationship. The question would be:
is there any “duty to warn” for the physician to
divulge the situation to the patient’s fiancé? Looking
back at the conditional criteria for breaching
confidentiality, it seems that none of the criteria is at
hand in this case. Neither there is serious health harm
for the patient’s fiancé nor does breaching
confidentiality have a health benefit for him.
Therefore, the duty to warn could not be a justifying
argument for disclosing patient’s information.
Furthermore, the patient was competent and
orientated and sharing her information against her
106

desire would disrespect her autonomy.
However, the physician should advise her patient
that her spouse need to be aware of her condition. It is
important to explain the reasons why it is better to
share information in this situation, as she may
require ongoing treatment and need emotional
support. Spending time discussing the physician’s
concerns about disclosing and offering support to
deal with these concerns may bring about a change of
mind on the patient’s part. The physician should
counsel the patient, regarding the importance of trust
and veracity in an intimate relationship like
marriage. In jurisdictions, where not telling such
issues to spouse may be envisioned as deceiving,
further persuasion may be needed for the patient to
consent to share the information.
However, the clinicians should be aware of the
local, legal, and professional standards, concerning
how they should act in such situations, and
appropriate psychological support should be
provided for both parties.
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Mammography has been the main modality of
breast cancer screening programs for many years
and is still the only proved diagnostic method to
1
decrease breast cancer related deaths. However in
some specific subpopulations like women with
dense breasts, mammography could give the false
negative result, in about 50% of cancerous cases.2
About 43% of American women aged between 4075 years and nearly half of younger women have
heterogeneously or extremely dense breasts tissue3, 4,
which can highly decrease the accuracy of
mammography.5, 6 Moreover dense breast is an
independent risk factor for developing cancer.7,8
Recent studies have suggested using new
supplementary methods.9 There are some techniques
to improve radiologic detection of breast cancer in
women with dense and heterogeneous breasts such
as 3-Dimensional digital breast tomosynthesis
(DBT), ultrasonography (US), contrast enhanced
breast imaging and magnetic resonance imaging
(MRI).9,10
Most studies have agreed that adding US as an
excellent supplementary method could significantly
improve detection of mammographically subtle
breast cancers.10 In fact, supplementary US helps to
detect additional 6.8 cancer cases per 1000 screening
exams in asymptomatic women6 and about 4.2 per
1000 cases among women with elevated risk and/or
11
dense breast tissue. The latter incremental rate
equals 55% improvement in cancer screening
efficacy.3, 10 The other remarkable point is that the
majority of occult tumors identified by supplementary
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US were proved to be less than 1cm in size, more
likely to be invasive (83-100%) and node negative
(89-97%).12
There are two different available ultrasonography
methods, conventional hand-held US (HHUS) and
automated breast US (ABUS); ABUS can be done
with a linear-array transducer which covers the entire
breast and automates the ultrasound scanning process.
It serves as a standardization technique and decreases
the problems of operator dependency and variations.
This screening technique improves not only the
detection of breast cancer but also the efficiency of
workflow.3, 10 Additionally it allows the transverse
images to be reconstructed into 3D images and be
interpreted in coronal planes, which has been proved
to improve readers’ cancer detection.3, 13 ABUS is
approved by Food and Drug Administration (FDA) in
2012 for screening use in women who have dense
breast tissue and negative mammography result.3
Although ABUS has many other advantages over
HHUS like it requires less time to perform
(approximately 10 minutes versus 20 minutes) and it
is more reproducible. However, according to a study
by Shin et al, in cases of suspicious findings, HHUS
would be often necessary to confirm the lesion
detected by ABUS as well as ultrasound-guided
biopsy.3 A comprehensive systematic review in 2016
discussing the evidence on comparison of these two
methods, showed that despite the excellent negative
predictive value (NPV=98%) of both techniques, they
have more false positive results and consequently
lower positive predictive value (PPV) than
mammography alone (3.2-7.5% for HHUS and 4.1%
for ABUS).3, 14 Researchers found a sensitivity of 8083% and specificity of 86-94% for HHUS and
sensitivity and specificity of 67-85% and 74-91% for
14, 15
ABUS, respectively.
In another recent study, radiologists’ performance
in breast cancer detection were compared using
mammography alone and mammography combined
with ABUS. The area under ROC curve (AUC) was
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0.72 for mammography and 0.82 for combination
method; it means that ABUS yielded 14% relative
increment. Overall specificity was 78.1% for
mammography alone and 76.1% for combination
method.16
In conclusion, we suggest combining mammography with ABUS, compared with mammography
alone, provides significantly higher accuracy in
detection of breast cancer especially in women with
dense breasts. Also, this combination can be more
helpful to distinguish benign from the malignant
breast lesions. Although ABUS could be greatly
helpful as the supplementary tool in the screening
program of high-risk populations, further evaluation
is needed to clarify whether these groups of
population have a significantly better outcome or
not. Moreover, making the decision between HHUS
and ABUS with mammography as a screening
method in high-risk patients with dense breast is still
questionable.
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ABSTRACT

Background: The AJCC pN-staging system is the current risk stratification
strategy for axillary nodal staging in most cancer centers. Recently, another staging
system named "Lymph Node Ratio" or LNR has been developed and also
postulated to have prognostic value. Precise prognostication of breast cancer by
these two systems has multiple methodological dilemmas which are overlooked in
the literature and still remain matters of debate.
Methods: These two issues are categorized into seven queries, including: the
number of nodes considered adequate for proper axillary staging; attitude toward
Z-0011 trial; impacts of neo-adjuvant therapies; the origin and evolution of
stratification cutoffs; the position where patients without axillary involvement
should be placed; role of diverse endpoints in survival definition, outcome
analyses and prognosis prediction; and ultimately the current opinion regarding
the superiority of the 2 systems. This review sought to explore these topics through
analysis of 58 recently published articles found by MEDLINE search.
Results: The analysis revealed that precise prognostication by pN-staging
system requires at least 10 excised-nodes, but LNR system minimally depends on
the quantity of excised-nodes. Adhering to Z-0011 trial findings obstructs the
provision of sufficient nodes for pN-staging. Neo-adjuvant chemotherapy alters
the axillary nodal climate and therefore disrupts proper axillary staging. Cutoffs of
LNR system have a more clear history of formation than the pN-staging's. Breast
cancer-specific survival is the type of survival better portraying cancer-related
events.
Conclusions: LNR system seems at least as accurate as pN-staging in
prognostication of breast cancer patients.

Address for correspondence:
David Krag, MD
Address: SD Ireland Professor of Surgical Oncology, 89
Beaumont Ave, University of Vermont, College of Medicine,
Given Bldg Rm E309, Burlington, VT 05405, USA
Tel: +1 802 6565830
Fax:+1 802 6565833
Email: david.krag@uvm.edu

110

Introduction
In a heterogeneous patient population and
distinctive subtypes of breast cancer (BC), “staging”
is assumed to detect cancer spread and assign
optimal therapy, while “prognostication” has to
determine the exact course of the disease, estimate
treatment success, and predict patients’ survival. In
Safavi, et al. Arch Breast Cancer 2017; Vol. 4, No. 4: 110-123
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fact, staging is the classification of patients into
categories based on the extent and severity of the
disease at presentation and explains how the patients
are at diagnosis, whereas prognostication is the
outcome estimation based on the pre-experienced
analysis of stage outcomes and explains how the
patients will end up. As a standard global approach to
cancer classification, the TNM-staging system was
developed in 1987 by merging 2 former staging
systems from the American Joint Committee on
Cancer (AJCC) and the Union for International
Cancer Control (UICC). Today, this is known as the
“AJCC cancer staging system”, and the 8th edition
1
has recently been published. The TNM-staging

system comprises 3 elements: the T-stage represents
the primary tumor size and level of invasion, the Nstage defines the level of lymph node (LN)
involvement, and the M-stage describes the extent of
metastases.
In BC prognostication, patients with advanced Tstages or positive metastases at presentation are
considered to have an already poor prognosis; the Nstage in such patients does not provide much
prognostic information. The majority of BC-patients
are currently diagnosed at early stages thanks to
refined screening and diagnostic modalities by
modern medicine, and that is when the tumor has not
yet invaded to surrounding structures or distantly

Table 1. Ineligible patients for node-based prognostication
Category of ineligibility

Details
9, 19, 25, 27, 30, 33, 40, 41, 51, 59, 66, 78

Advanced disease

patients with distant metastases
tumor sizes more than 5cm 23
T3-T4/clinical N2-N3 (metastases in ipsilateral internal mammary or supra-clavicular LNs) 27
bilateral BC 24, 41, 58
with secondary malignancy (except for non-melanoma skin cancer or in situ cervical cancer) 10, 27, 40
inflammatory breast disease 23, 24, 60, 79
those surviving less than one month 23

Very early-stage

in-situ BC 9, 23, 30, 33, 59, 66

Residual disease

involved surgical margins 27
recurrence of breast cancer 60
incomplete adjuvant therapy 27
undergoing palliative therapy 25

Neo-adjuvant therapy
(controversial, see the discussions)

patients undergoing neo-adjuvant chemotherapy2, 3, 6, 10, 19, 24, 25, 27, 28, 30, 33, 40, 58-60

Missing data on axillary status

no evidence of LN metastasis 2, 5, 23, 27, 33, 40, 41, 51, 66
nodal involvement not confirmed by pathologic examinations 5, 9, 27, 33, 59
those undergoing sentinel LN biopsy (SLNB) alone (unclear status of non-sentinel nodes) 2, 6
LNs excised less than the adequate 5, 19, 30, 58 (see the discussions)

Miscellaneous

Male breast cancer24, 60

metastasized.
The dominant TNM-scheme in those with less
advanced disease looks like “T1, 2 Nany M0, X”, in which
the T- and M-stages do not necessarily deliver much
useful prognostic information. Consequently, with
the current progressed diagnostic conditions, the
only evidence remaining is the N-stage to convey the
severity of the disease, characterize the tumor
behavior, and determine its potential for further and
future progression. The capability of the N-stage in
prognostication has frequently been addressed in
recent literature and now, it makes the cornerstone of
prognostication for early stage BCs without
metastasis. Conversely, some patient populations
having breast cancer are not good candidates for
node-based prognostication. These cases are
outlined in table 1.
The pathologic N-stage by the AJCC system (to

wit the pN-stage) is based on the absolute number of
involved axillary LNs dissected. If none of
theexcised nodes are involved by the cancer, the
stage is pN0, if 1 to 3 nodes are involved the stage is
pN1, 4 to 9 is pN2, and ≥10 is pN3. A more advanced
stage in this system indicates a more advanced
disease, and thus, a worse prognosis might be
expected. But recently, the prognostic value of pNstaging system has been put into question by a novel
system named “Lymph Node Ratio” (LNR). The
advent of LNR has added a new entry in the
oncologic lexicon as it has been widely postulated to
2-4
have prognostic value for many types of cancers.
LNR, rather than depending on the absolute number
of involved nodes, is in the form of a mathematical
fraction, showing the decimal proportion of axillary
nodal involvement. In this fraction, the absolute
number of involved nodes is the numerator,
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and the total number of dissected nodes is the
denominator.It can be envisioned that the LNR
concept arose in response to the need for adaptation
to the unintentional variability of excised LNs for
cancer staging, as it regards the excised LNs and their
rate of involvement as a sample from the axilla,
representing the whole axillary nodal climate. The
most common classification scheme by the LNR
system places the patients into 3 categories. The
grouping is based on 2 cut-points in the LNR
quantity, which are 0.20 and 0.65. Accordingly, the
patients having 0<LNR≤0.20 are categorized to be of
l o w -r i s k , t h o s e w i t h 0 . 2 0 < L N R ≤ 0 . 6 5 a s
intermediate-risk, and those with LNR>0.65 as highrisk.5
Both the AJCC and LNR conceptual frameworks
have established capacities for prognostication. The
hierarchical approach to node-based staging and
prognostication virtually comprise 3 steps: the
axillary surgery and nodal excision, the staging
strategies based on the number of nodes retrieved,
and the prognostication process. Multiple dilemmas
are encountered while utilizing the 2 systems, which
require careful attention since these areas, may
effectively alter the precision of prognostication. In
the first step (i.e. axillary workup), the most
challenging issue is the number of LNs needed for an
appropriate staging of the axilla; this refers to the
extent of axillary dissection. But, before the nodal
excision, there is the neo-adjuvant chemotherapy
having the potential to change both the total number
and positivity of axillary LNs; this also might invoke
staging conflicts. Meanwhile, the findings of Z-0011
trial obligate to minimize axillary manipulations to
merely excision of the sentinels; by adhering to these
findings, no axillary staging is practically permitted.
In the second step, there is the diversity of systems’
strategies in patient stratification into risk categories
that makes comparatively heterogeneous groups; a
system providing a more holistic approach towards
the inclusion of various subsets of patients logically
would be favored in comparison. The third step is the
prognostication process, which is an outcome
estimation based on pre-experienced analyses. For
survival analyses, we have various start- and endpoints (events), defining different types of survival;
each of these points in time describe the disease
outcomes in their point of view that are not
necessarily the same. Added to many other
questions, these topics concern with how these a
systems measure the stage and prognosis, and if
they do the same task, why their outcomes of
analysis sometimes widely conflict? There is a
necessity for discussion on the strengths and
weaknesses of the 2 systems and the obstacles in the
precision of their prognostication, which may
determine the superior system. We have tried
to address these topics in this narrative review
(Figure 1).
112

Methods
Search strategy and selection criteria
Multiple procedural approaches, methodological
metrics, and therapeutic modalities may impact
precise prognostications based on axillary nodal
staging, and these are often overlooked in the
literature. We had 7 queries in mind, knowing the
answers of which could elucidate unknown aspects
of node-based prognostications and provide greater
accuracy in predicting patients’ survival. The queries
were:
1. The number of excised-LNs considered
adequate for appropriate axillary staging;
2. Attitude against Z-0011 trial findings
regarding the extent of axillary dissection;
3. Complexities in staging made by neoadjuvant chemotherapy;
4. The origin and evolution of stratification
cutoffs by the 2 systems;
5. The LNR risk group corresponding to pN0
in pN-staging system;
6. Start- and end-points best evaluating
patients with breast cancer survival;
7. And finally, benefits, limitations, and
comparative value of both staging systems in
prognostication.
To address these issues, we searched MEDLINE
for English-language sources, using the following
keywords: breast cancer, lymph node ratio or LNR,
pN-staging, pathological node staging, overall
survival or OS, disease-free survival or DFS,
survival, and prognosis. To get the most recent data,
sources published in 2000 or later (until early March
2017) were selected. Among the retrieved articles,
we searched bibliographies for relevant papers,
evaluating either of the 2 systems individually or
comparing the 2 staging systems in the areas of
interest of the queries. We had a finally 58 papers that
met our criteria for covering the 7 issues described
above. Opinions expressed under each topic may
also reflect our personal viewpoints.
Results and Discussion
How many LNs should be excised for accurate
staging of the axilla?
Both the LNR and pN-staging systems inherently
depend on the quantity of excised axillary LNs, and
therefore, some degrees of axillary LN dissection
(ALND) are required. The question raised here is that
how extensive the ALND must be performed and
how many LNs should it minimally provide for a
proper axillary staging? The literature,
unfortunately, fails to define a precise minimum
level or adequacy goal for nodal excision that
suffices the staging requirements, while there are a
variety of recommendations for this, such as 3, 4, 6,
11, 12, 13, 14, 15, and 16.3, 5-19 Even full clearance of
the axilla has been suggested.8, 20 With these, it is quite
apparent that there is no consensus about the target
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Figure 1. Hierarchical steps of node-based staging and prognostication and areas where dilemmas appear: this
process has 3 steps, including axillary surgery, node-based staging, and prognostication. In step 1, with or without
NAC, patients undergo axillary sampling; but, in those undergoing NAC, the number and positivity of axillary nodes
might be altered. In patients indicated for SLNB, no further axillary workup would be performed if the results are
negative, but if positive, ALND is the standard approach, while findings of Z-0011 trial prohibits ALND and
subsequently the staging (for those having up to 2 positive sentinels). In those undergoing ALND (directly or after
SLNB), the extent of dissection is a matter of query. Step 2 is based on the pathologic results of axillary sample; the
dilemmas of categorization schemes by the 2 systems are reflected here. Step 3 describes how different end-points
make different survival results.
SLNB: Sentinel Lymph Node Biopsy; ALND: Axillary Lymph Node Dissection; LNR: Lymph Node Ratio; pNstage: Pathologic Node Stage.
Safavi, et al. Arch Breast Cancer 2017; Vol. 4, No. 4: 110-123
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number of nodes needed to be excised for axillary
staging.
Prior to discussing the adequacy level for ALND,
a distinction must be made between the “total
number of nodes excised” and the “number of
involved nodes excised”; because the first one is the
crude product of ALND and contains a mixture of
involved and uninvolved LNs, while the second is
the basis for pN-staging system with thresholds
described in the introduction. For a proper pNstaging, the minimal extent of ALND must logically
provide as much LNs that fulfill the requirements of
the highest pN-stage. Consider this example: a
patient with 9 examined nodes that all are involved
by the cancer (the whole specimen contents) would
be staged as pN2, while we have no clue about the
th
involvement of the 10 node if it was excised. If the
th
10 excised node was involved, the patient would be
staged as pN3, and with 9 of 9 involvement rate, the
probability of 10th node involvement seems quite
high. The uncertainty about the 10th node may raise
the doubt that we might have understaged the axilla
(pN2 vs. pN3). As a matter of fact, to report the
highest pN-stage for a patient (i.e., pN3), the
examined axillary specimen must include at least 10
involved nodes, meaning that the total number of
nodes excised should exceed the quantity of 10. The
minimum of 10 is the minimum logical quantity for
excision and pathologic examination so that if all
were involved, the patient, then, would be staged as
pN3. This fact also applies to the lower pN-stages as
you may never stage a patient as pN2 unless you have
excised ≥4 nodes. On the other hand, as a more
extensive ALND significantly increases the chance
to find more involved nodes3, 21, 22 and we have no
maximum level defined for the extent of ALND, the
ALND may theoretically be continued until 10
involved nodes are found, since any number beyond
10 will still be regarded as pN3. However, this idea is
not approved by many surgeons due to possible
morbidities. The minimum of 10 is the threshold
3, 6, 7, 11, 15, 23-35
approved by many studies.
The NSABP B04 study acknowledges that this minimum increases
11, 36, 37
the reliability of reported axillary LN status;
also, the precision of prognostication has been found
by Axelsson et al. to significantly improve when at
38
least 10 axillary LNs are dissected.
Irrespective of the goal to excise a specific
number of nodes, it is not always feasible for the
surgeons to resect the precise number of nodes, as the
nodes might be non-palpable or indistinguishable
from the surrounding adipose tissue. What a surgeon
does through ALND is the excision of axillary fatpad, while the exact number of nodes is later revealed
by the pathologic examination of the specimen.
Variables influencing the final number of examined
nodes include the extent of ALND, the method of
analysis used by the pathologist, and the actual
physiologic number of nodes individually existing
114

from the patient.39, 40 These conditions practically
diminish the surgeons’ capacity to predetermine the
number of nodes needed to be excised. On the other
hand, surgeons’ clinical concept and personal intent
also may contrast regarding the extent of ALND; as
some have doubts and fears about adverse aftermaths
following an extensive ALND like lymphedema and
injuries to local neurovasculature7, 8 or do not believe
that an extensive ALND might improve patients’
survival. 2 Conversely, some others deem an
extensive ALND not only clears involved LNs, but
also removes potential routes of metastasis by the
excision of uninvolved LNs, and thereby may
41
improve survival. Testifying to that, Krag et al.
demonstrated that even when all regional LNs are
pathologically negative, the number of nodes
42
removed is associated with survival. Vinh-hung et
al. similarly reported that removal of uninvolved
43
nodes increases the 5-year survival.
Three issues worth emphasizing here about the
pN-staging system: firstly, achieving a minimum of
10 nodes is not actually under the full control of the
surgeon as s/he only resects the axillary fat-pad.
Secondly, after 10 involved nodes are identified, any
number of involved nodes beyond that is still
regarded as stage pN3. And thirdly, the extent of
ALND is associated with morbidities. These 3 issues
may have had active roles in the conceptualization of
the LNR system. The LNR as a fraction is not
confined by the number of excised LNs as it works
with proportions and still can be calculated with as
few LNs provided through sentinel LN biopsy
(SLNB).7, 44-47 The LNR system also makes difference
between the patients with over 10 involved nodes
based on the proportion made with the total number
of excised LNs. Moreover, the less extensive ALND
needed for LNR staging may lower the risk of
morbidities. With these, the LNR system seems
theoretically so versatile and capable to overcome
these obstacles, and this makes it more clinically
appealing than the pN-staging system.
Attitude against the Z-0011 trial: the debate on
the extent of axillary surgery
Adhering to the standards, surgeons often
perform ALND if axillary involvement is revealed
21
by SLNB. In 2010, 2011, and newly in 2016, the
American College of Surgeons Oncology Group
(ACOSOG) published the results of Z-0011 trial,
which has prospectively assessed the patients with
48-50
sentinel node metastasis.
These patients were
randomized to undergo ALND after SLNB vs. SLNB
alone without specific axillary treatment, and then,
they were evaluated for loco-regional recurrence.
The results of this study surprisingly showed that
after a median follow-up of 9.25 years, the 2 groups
were not significantly different regarding locoregional recurrence and prognosis. 48 Despite the
confirmed repetition of the results through the
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follow-up reports, the idea seems to have multiple
flaws that may conflict with the current staging
systems:
1. Generalizability: as defined by the trial,
eligible patients for exemption from ALND must be
over 18 years, have clinical T1 T2 N0 disease (be
clinically node-negative) , and in whom the
involvement of up to 2 sentinels is detected by
hematoxylin and eosin staining (not by
immunohistochemistry). A positive sentinel was
regarded to LNs including any of the 3 pathologic
forms of macro-metastasis (pN1, 2 or 3), micrometastasis (pN1(mi)), or isolated tumor cells (pN0(i+)),
and no distinction was made between them since at
the time that trial was initiated, the 5th edition of
AJCC cancer staging manual was in effect which
considered all the 3 forms as positive nodes.50 They
also must have undergone “whole” breast irradiation
after “partial” mastectomy (breast conserving
therapy) with adjuvant systemic chemotherapy by
choice.11, 21, 35, 39 These specifications point out that the
Z-0011 trial cannot be extended to the patients
undergoing mastectomy or lumpectomy without
radiotherapy, those not receiving whole-breast
tangential field radiotherapy or undergoing
accelerated partial breast irradiation or taking third
field (nodal) irradiation, those with more than 2
sentinel nodes involved, patients with multi-centric
disease, patients receiving neo-adjuvant therapy, or
having matted nodes, and those the involvement of
sentinels is detected by immunohistochemistry.11, 35, 51
2. Prohibiting the axillary staging: by limiting the
axillary workup to mere excision of the sentinels, no
axillary staging is actually permitted by the Z-0011
trial. As mentioned before, the AJCC pN-staging
requires at least 10 nodes to be excised for a proper
axillary staging, but according to Z-0011 trial,
whether or not the sentinel is involved, no further
axillary dissection must be performed (note that if
more than 2 sentinels were involved, the ALND must
be performed). The omission of ALND obstructs the
realistic prospection of the axillary disease burden.
Even Z-0011 trial itself acknowledges that 27.3% of
non-sentinel nodes in the ALND-group harbored
metastases;21, 50 this is in a group of patients who have
been clinically negative for axillary involvement,
and as clear it is, the clinical presentation may widely
differ from the factual dimensions of axillary
involvement.
3. Loco-regional control: without clearing the
axilla from cancer, the chance remains for the
residual axillary disease to spread, while the findings
of the Z-0011 trial do not necessitate loco-regional
control. It should be noted that ALND not only
provides prognostic information, but also optimizes
regional control and remains a strongly recommended surgical procedure for clinically node-positive
patients or for patients with bulky disease.3, 19 As a
rule, any study population is a sample, and as the trial

included macro-metastases too, the results of the Z0011 trial on 891 cases may not be repeated by other
studies (contrary to IBCSG 23-01study that only
included micro-metastases as limited sentinel LN
involvement – see below).
4. Limiting the LNR value: The information
provided by the LNR can identify the subpopulations
of patients requiring adjuvant radiotherapy or
prognosticate the patients without altering the
current treatment guidelines or undergoing extensive
ALND.2, 11, 21, 35 These are useful applications of LNR
that we may lose if ALND is not performed. LNR
calculation requires the quantification of both
positive and total numbers of excised LNs, which is
provided through ALND, and the ALND again is not
permitted following Z-0011 trial findings. However,
the LNR can be calculated, using few LNs provided
by SLNB (sentinels LNR or SLNR), and this has
been reported to independently predict the
involvement of non-sentinels.7, 11 But theoretically,
the involvement probability of the sentinels is surely
beyond the non-sentinels, which lifts the numerator
of the SLNR fraction and does not necessarily
indicate the factual balance of involved and
uninvolved nodes. Having this in mind, the "up to 2
positive sentinels" among the unpredictable few
numbers of dyed LNs may decline the precision of
calculated SLNR.
The former rationale for axillary clearance was
that it could eliminate micro-metastases and isolated
tumor cells harbored in axillary LNs, and therefore, it
could provide therapeutic benefits.2, 3, 52 The Z-0011
trial itself contradicts the concept that ALND gives
better loco-regional control or improves survival.
Congruently, the recent International Breast Cancer
Study Group (IBCSG) 23-01 study on patients with
micro-metastases in sentinels showed no statistical
difference in disease-free survival of patients, who
underwent ALND versus those who did not.53
Additionally, the data from NSABP B-04 trial also
indicate that axillary dissection in the framework of
radical surgery does not improve survival (however,
it was not powered to detect differences of 5% or
less).37 By now, it can be regarded as evidential that
survival and prognosis would not necessarily be
altered by the excision of involved sentinels instead
of extensive ALND, and therefore, we had better
preserve the advantages of ALND for the many
patients, who do not meet the Z-0011 trial
application criteria.
Challenging complexities of staging after neoadjuvant chemotherapy
Added to the many therapeutic benefits of neoadjuvant chemotherapy (NAC), it has been mainly
used to downsize large tumors for the ease of
resection, and this has decreased the rate of
mastectomies as breast conservation becomes
feasible for more patients. 32, 54 NAC may influence
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staging in several areas:
1. Concerning the primary tumor (pT-stage),
pathologic examination of patients receiving NAC
has revealed multiple foci of scattered residual tumor
cells interspersed with fibrotic cells. In these patients,
a precise pT-staging necessitates the removal of
larger margins or a wider local excision. 55,56
2. The NAC has the potential to decline the “total
number of axillary Lns,” and the post-NAC ALND
may provide fewer numbers of excised LNs. If this
number declines to quantities fewer than 10, the
axillary pN-staging might not be reliable.24,32,57
3. The administration of NAC also has the
potential to change the axillary histological
environment by decreasing the “number of involved
nodes.” The axilla subsequently might be
understaged; a phenomenon referred to as “stage
migration”.2,3,6,10,19,24,25,27,28,30,33,40,58-60
4. Based on the new post-NAC stage, the
adequacy of the treatments delivered to these
patients is a matter of query.2,4,24,32,39,41,57,60,61
5. By fluctuating numbers of total and involved
nodes, the LNR might hypothetically transit towards
either of the two extremes, since it is not predictable
to what degrees the numerator and the denominator
of LNR may change, thus, the resultant LNR might
not be that reliable.
No doubt that NAC may widely disrupt both the
LNR and pN-staging systems, therefore, most of the
authors prefer to stage the axilla prior to the
commencement of any treatments, and consider the
NAC an exclusion criterion for node-based staging.2,
3, 6, 10, 19, 24, 25, 27, 28, 30, 33, 40, 58-60
But, contrary to this, emerging
trends strongly suggest that NAC can be
administered prior to axillary workups. In support of
this, Pilewskie et al. recently postulated that if 3 or
more post-NAC sentinels are excised, the results of
SLNB remain accurate, and thereby, nodal positivity
is reliable.62 Studies analyzing LNR value after NAC
or comparing prognostic value of LNR vs. pNstaging systems in post-NAC patients are so few;
some concluded that the LNR system takes
precedence over the pN-staging system by its added
adaptive staging compatibilities,32, 57, 63 while Saxena
et al. believe both LNR and pN-staging systems
remain significant prognostic factors in post-NAC
patients.32
Cutoff points: origins and evolution
In spite of its widespread acceptance, clues are so
scarce regarding how pN-staging cutoffs have been
developed. It seems that they were rather empirically
discovered than being mathematically calculated.
LNR with its growing interest, on the other hand, has
an apparent history of formation. LNR, as a
continuous variable, inherently lacks any categories
within it; therefore, group stratification based on
patients’ LNR requires some thresholds to be defined
in the quantity of LNR. While no clear consensus has
116

yet been reached for the optimal LNR cutoffs, 7, 11, 22, 58
many authors have categorized the patients based on
a two-group strategy, using a single cutoff point. This
cutoff has approximately been proposed to lie
somewhere between 0.10 and 0.40 and, more
precisely, found to be 0.20 or 0.25.7, 22, 26, 35, 58, 61, 64, 65
Stratifications to more than 2 groups (normally 3
groups by 2 cutoffs) have more frequently been
suggested, where the lower threshold in these studies
is congruent with the cutoff defined by two-group
classification scheme. The thresholds more
commonly used here are 0.10 and 0.3022, 0.10 and
0.5016, 17, 40, 61, 0.18 and 0.6430, 0.20 and 0.6066, 0.20 and
0.652, 4, 5, 9, 11, 12, 14, 19, 21, 29, 32, 34, 51, 59, 60, 67, 68, 0.25 and 0.5061, 0.30
and 0.80 40 and 0.40 and 0.80. 25 Knowing the
processes by which these cutoffs have been
established, may help better comprehend the LNR
stratification rationale. These cutoffs are based on:
1. The median LNR; the patients above and below
the median were put into separate groups; 15
2. Similarity of patient numbers in each group; 17,
22

3. Equal percentile segmentation; such as quartile
grouping (e.g. <25%, 25-49%, 50-74%, 75-100%);24,28
4. Unequal percentile segmentation with no clear
causality (e.g. 0.1 and 0.5 or 0.2 and 0.6)27 or
addressed to previously published analyses;11,16,67
5. The magnitude of log-rank test χ2 for pair-wise
comparisons; 4, 22 the log-rank test is used to evaluate
survival groups defined by Kaplan-Meier curves.
While significant, a higher χ2 means a better
discrimination of subdivided groups.
6. Receiver operating characteristic (ROC)
curves; 26, 69 the ROC curve is a graphical plot,
showing the performance of a binary classifier
system by varying discrimination thresholds. A
threshold best discriminating the patients regarding
prognosis is selected as a cutoff point.
7. Bootstrapping procedure; 5, 27 in simple terms,
this procedure is literally “stratification by trial”, in
which cutoff points are proposed from a very close
point to the beginning of LNR (i.e., 0.00) to the
highest level of LNR (i.e., 1.00) at very short
intervals (e.g., 0.05). At any iteration of the
procedure (sampling with replacement), the
resulting groups are evaluated for their difference in
prognosis by submission to Cox regression analysis.
Accordingly, LNR levels, which make groups with
the strongest significant difference in their
prognosis, are used as cutoff points.
The bootstrapping procedure employed by VinhHung et al. in 2009 defining 2 thresholds (0.20 and
0.65) has most been referenced and used as cutoff
points5 because it uses a reasonable mathematical
method, which - compared with the other methods is more stable, reliable, and capable in discriminating the patients in terms of prognosis. In the work
of Vinh-Hung et al., three risk groups were defined
based on 2 thresholds in the LNR: the low-risk
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on 2 thresholds in the LNR: the low-risk group
(LNR≤0.20), the intermediate-risk group
(0.20<LNR≤0.65), and the high-risk group
(LNR>0.65).5 Although the method of Vinh-hung et
al. is the most credited in the literature, a metaanalysis by Lui et al. in 2013 showed that a variety of
available proposed thresholds in the literature could
be used (except for 0.80).39
The dilemma of LNR0: should this be included?
The pN-staging system uses absolute integers for
classification of node-positive patients, but it gives
distinctive credits to the positivity versus negativity
of the LNs; therefore, this system allocates a distinct
“pN0” group for the inclusion of node-negative
cases. But, for LNR, the story is different. Curiously,
the majority of studies utilizing LNR staging system
have included only node-positive cases2, 5, 9, 11, 12, 14, 17, 19, 29,
31, 34, 51, 59-61, 67, 68
and the quantity of LNR by them is
regarded as a positive decimal value (0<LNR≤1). In
this system, there is no room for node-negatives,
despite the fact that mathematically the numerator of
a fraction is allowed to take the value of zero, and
then, the overall value of the fraction would be equal
to zero. So, theoretically the LNR system must
include an “LNR0” group, since it is clinically quite
probable for patients undergoing ALND that none of
their excised nodes turn out to be positive. Why the
LNR0 group is widely overlooked may be because of
the lack of its role clarity, or the wrong assumption
considering the node-negative cases who had
undergone ALND are equal to those not even getting
the indication of ALND. This point conversely has
been clearly noted by the pN-staging system.
However, among the studied papers for this review,
only few have accredited the inclusion of an LNR0
group in the LNR system to place node-negatives
in.4, 11, 15, 21, 32 The LNR0 is a separate risk category
standing lower than the “low-risk group” in the
common LNR scheme. In systems with a lower
cutoff point not excluding node-negative cases (e.g.
LNR<0.2 as the lower cutoff), LNR0 patients may
erroneously be placed in the low-risk group that
creates confusion while performing subgroup
analysis. Integrating the LNR0 group into the LNR
system makes it utterly comprehensive and provides
a holistic approach when confronting patient
populations with different N-stages, and ultimately
makes it more comparable with the pN-staging
system.
Statistically, comparisons need a baseline so that
the groups of patient population can be compared
with. As in "case-control studies," patients are
compared with the control group regarding the
"characteristic of interest". It seems reasonable that
patient groups having the characteristic of axillary
involvement be compared with patients without that
characteristic. In “Cox-regression analysis”, patients
are stratified based on “hazard ratios”, which

describes the proportionality of hazards of (at least) 2
groups, of which one is considered as baseline. In
this type of analysis, the group containing more cases
within it, is referred to as the baseline group to
increase the statistical power and more accurate
discrimination of group differences. Likewise, for
this type of analysis, the selection of pN0 or LNR0 as
baseline groups may better demonstrate the probable
stepwise increase in hazard ratios of the ordinal risk
groups (i.e. pN1, 2, 3 and LNR low, intermediate and
high). In “Kaplan-Meier survival estimates,” groups
are evaluated based on their survival functions,
where a significant log-rank test conveys a statistical
difference between at least 2 of the subgroups. In
Kaplan-Meier analysis, the overall P values
representing the significance of log-rank test do not
necessarily mean that all the subgroups are
significantly distinct regarding survival or prognosis
(with only 2 groups being statistically different, the P
value of the log-rank test will be significant). Thus, if
node-positive subgroups of LNR or pN-staging
systems did not statistically differ regarding the
prognosis by Kaplan-Meier analysis, by the
inclusion of pN0 or LNR0, the significance of logrank test might be expected (this significant
difference may occur between the pN0 -or LNR0group and any of other higher stages). For the
purpose of both statistical needs and
comprehensiveness of LNR, it seems rational to
include node-negative cases as the LNR0 group in
LNR risk stratification system.
What end-points are most appropriate for breast
cancer survival analyses?
In survival analyses (like Kaplan-Meier and Coxregression), 2 points in time should be defined that
are the start-point and the end-point; the survival is
the time interval between these 2 points. In any way,
the patients are stratified into subgroups (pN-staging
or LNR systems), these points should clearly be
defined. There are no major conflicts among the
authors about the start-point, as the date of
diagnosis2, 4, 6, 11, 16, 24, 27, 67, 70, the date of surgery or tumorexcision,10, 27, 40 or the date of randomization into
treatment groups35 are typically used.
However, authors use different definitions of
survival based on the “end-points.” This can cause
multiple different survivals (Figure 1). Whenever the
end-points are met, they are marked as “events” in
data sheets, and when there is no event for a patient,
she will be “censored” at the last registered followup she is known to be alive. Consistent utilization of
possible definitions for survival is important, while a
special attention must be paid to the “cause of death”.
Three types of survival are often studied:
1. Overall Survival (OS): in this type of survival,
“death from any cause” is considered as the endpoint.3,4,11,24,32,33,70 No matter what happens between the
start- and end-points, the interval is considered the
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patient’s survival.
2. Disease Free Survival (DFS): in which
“disease-related events” or again “death from any
cause” make the end-points.2, 6, 10, 11, 27, 40 A variety of
survivals derive from DFS, such as event-free
survival, 7 0 recurrence-free survival, 2 2 , 3 5 local
recurrence-free survival,71 metastasis-free survival,15
or distant metastasis-free survival.65 Some of the
exact end-points defined for DFS are any recurrence
(local, regional, or distant), contra-lateral invasive
breast cancer or ductal carcinoma in situ, or a second
primary cancer.6,22,40
3. Cancer-specific Survival (CSS)41 or breast
cancer-specific survival (BCSS):16, 67 survivals of this
type also define the end-points as cancer-related
events, such as recurrence and metastasis, but place
an emphasis on“deaths from breast cancer”.70
The information which is crucial for patients with
breast cancer is the accurate prediction of recurrence
and mortality of “breast cancer”,22 not “deaths from
any cause” or “disease non-specific deaths”.
Accordingly, the OS and DFS derived survivals
necessarily cannot determine the patient’s survival
solely based on her breast cancer, since multiple
factors other than breast cancer itself may alter the
outcomes. Analysis results may widely differ based
on the end-points selected, and each presents a
unique portrayal of survival functions in their own
viewpoints. Although not explicitly stated in the
literature, but it is a logical implication that BCSS
best suits for BC survival analyses. However, there
are limitations using BCSS since the data on cause of
death or recurrence are not always at reach, and if it
was, it could improve the precision. On the other
hand, the current knowledge on the prognostic value
of LNR and pN-staging systems has mostly come
from analyses using OS- and DFS-derived
endpoints.32,33
LNR or pN-staging: which is superior in
prognostication?
An optimal analogy between the LNR and pNstaging systems is when their prognosticative
performances are assessed on a single patient
population. Two of the most credited methods for
survival analysis are Kaplan-Meier (KM) survival
estimates (curves) and Cox proportional hazard
ratios. The KM analysis evaluates the survival
functions of the subgroups (of pN-staging or LNR
systems), and its results contain a log-rank test χ2
value, a P value, a survival table, and a graphical plot
by choice. The log-rank test calculates the χ2, which
shows survival differentiation between the
subgroups, and P value represents the significance of
the difference.72 In the graph, the survival functions
of the subgroups are plotted as curves on 2
perpendicular axes, while the X-axis of the plot
shows serial times and the Y-axis defines the
probability of surviving at a given time on the curve.
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When KM results of the 2 systems are statistically
compared, the superiority of a system might be
revealed by a significant P value, or if both P values
were significant, the superiority of a system might be
revealed by the magnitude of χ2 value. When the
graphs are compared, the system more efficiently
stratifying the patients would ideally have distinct
curves with no crosses and a balanced distance
between the curves (distances are approximately
equal); a wider distance between the curves indicates
better subgroup discrimination by that classifier
system, while a narrower distance means those
subgroups have similar survivals. Overlaps of the
curves mean those curves have the same survival
function at that interval, while crosses are points in
time where survival functions of one or both of the
curves change discordantly in regard of the other (the
steepness of the curves change directions). Among
the references of this review, better survival
differentiation and much better balance between the
curves have been reported by the LNR system
(Figure 2, Graphs A, B, and C).2,5,9,11,19,21
The Cox-regression method also follows similar
principles; however, it uses proportional hazard
ratios instead of survival functions and provides
visually similar curves to the KM method, but
somehow upside-down (at time 0, the survival rate is
1, while the hazard ratio is 0). The curves of this
analysis show the increased rate of having an event
proportionate to the baseline group (usually the one
with the lowest risk) (Figure 2, Graph D). The curves
of Cox proportionate hazard ratios normally do not
cross, and if so, the proportionality of the hazards
might be questioned. The added advantage of this
method is the feasibility of inclusion of several
predictor covariates into the regression so that to see
if one can independently predict the event
occurrence. In Cox analysis, when the LNR and pNstaging systems were included in the regression as
covariates, the pN-staging system has repeatedly
been reported to lose its significance as an
independent predictor of survival.5, 6, 9, 11, 19, 21, 28, 35, 57, 61, 65, 66,
71

Comparisons have been made concerning the
prognosticative efficacy of the 2 systems among
certain subgroups of patients, like women in younger
ages and those undergoing breast conservation,13
certain subtypes of tumors like her2/neu-enriched,60
2
6
triple-negative, and luminal-A tumors; again, the
LNR system was proved by them to be a better
survival predictor than the pN-staging system
(despite the need to incorporate these biologic
factors has been recognized by the 8th edition of
1
AJCC cancer staging manual). More interestingly,
the LNR system has been capable of stratifying
separate risk groups with different survivals within
the pN-staging system subgroups.9, 27 This means
even if the LNR system does not get the chance to
surrogate the pN-staging system, by its integration
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Figure 2. Visual and graphical differences of survival and hazard curves by Kaplan-Meier and Cox-regression
analyses; Graph A represents an optimal discrimination of patient-groups by a classifier system, including 4
categories (e.g. the LNR system). The curves are well-balanced as the distances between the curves are
approximately the same. There are no crosses or overlaps in this graph and the group with lowest risk stays at top of
the others until the endpoint, while the survival functions of higher risk groups respectively start to step down earlier
in the time. Graph B shows the same information as graph A, but the curves are not balanced since the distances
between the curves are not equal and change through the time. Graph C indicates the presentation of a flawed
classifier system. The curves not only are not balanced, but also the blue curve crosses both the green and red curves
and hits to the bottom somewhere around the 60 point; this means the last patient of this group has experienced an
event at that time. The higher steepness of the blue curve shows more trends to experience events across the time;
perhaps this curve must be defined as the highest risk-group in that classifier system not the second. The overlap by
the green and violet curves means their group members had the same survivals at that time interval. Graph D depicts
hazard ratios of four-group classifier system. Despite the distances are not equal, they follow a stepwise increase; this
represents stepwise increase of hazards compared to the baseline group. Groups with better survivals (lower hazards)
stay lower in this graph. The curves from survival functions start from the highest point on cumulative survival axis,
while the hazard curves start from the 0 point on the cumulative hazard axis since at time 0, the survival rate is 1,
while the hazard ratio is 0.

into the pN-staging system, it may improve the
staging and prognostication.21 Moreover, by its more
accurate determination of the extent of axillary LN
involvement without extensive axillary dissection,
LNR can identify patients requiring adjuvant
2, 35, 73
radiotherapy.
When the number of excised LNs
is so few that the pN-staging system cannot go
further than the pN1-stage (excision limited to the
sentinels), the LNR system, thereupon, can predict
2, 21
the involvement of non-sentinels.
Ultimately, among the reference papers
comparing the 2 staging systems, only few have
concluded that pN-staging system may more
accurately prognosticate BC patients than the LNR
system, or support that the 2 systems have equal
prognostication values,3, 6, 16, 19, 27, 33, 66 while the majority
of authors acknowledge that LNR system
outperforms the pN-staging systems in many
investigated domains2-7, 10, 16, 19, 22, 24, 26-28, 30-34, 39-41, 58, 59, 61, 65, 66, 68,

71, 74-77

and provides a tailored approach to address the
diversity of patient populations.
The precise and realistic prognostication by pNstaging system requires at least 10 LNs in the
pathologic specimen, while LNR system minimally
depends on the quantity of LNs and maintains its
prognostic value with various numbers of excised
LNs. Adhering to the findings of Z-0011 trial
obstructs the provision of sufficient LNs for a proper
pN-staging, but with those few LNs, LNR can still be
calculated. Neo-adjuvant therapies may reduce both
the total and positive axillary LNs to inadequate
levels of pN-staging; however, the accuracy of
staging by LNR system in post-neo-adjuvant
patients has been supported by some articles. There
is ambiguity in the literature about how the pNstaging cutoffs have evolved, whereas common LNR
cutoffs have been calculated through a reasonable
mathematical method. Among different types of
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survival, BCSS better portrays cancer-related event.
The integration of LNR0 into the LNR system makes
it comprehensive and comparable to the pN-staging
system. With the evidence compiled in this review,
LNR is potentially competent to surrogate the pNstaging system and become the standard of
classification for early-stage breast cancer.
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ABSTRACT

Background: Data regarding the prognostic value of androgen receptor (AR)
expression in locally advanced breast cancer (LABC) is limited. We aimed to
determine the pathological complete response, defined as ypT0/is and ypN0, in a
group of patients with AR-positive breast cancer after preoperative treatment.
Methods: We evaluated immunohistochemical AR expression in 40 patients
treated in our referral center. Univariate and multivariate models were used to
assess the association between AR expression and pathological complete response
(pCR).
Results: AR expression varied from 75% in estrogen receptor-positive tumors
to 11.7% in triple-negative tumors (P < 0.001). Three patients with AR-positive
tumors achieved pCR. In the univariate model, AR expression was significantly
associated with the absence of pCR (OR = 0.18; 95% CI, 0.04–0.75; P = 0.023).
After adjusting for intrinsic breast cancer subtypes, AR-positive tumors had less
probability of achieving a pCR compared with AR-negative ones (OR = 12.33;
P = 0.046).
Conclusions: AR expression was negatively correlated with pCR in our subset
of patients with LABC who underwent neoadjuvant chemotherapy.

Introduction
Breast cancer is the leading cause of cancer death
in women worldwide. In developing countries, high
breast cancer mortality can be attributable to the
large proportion of patients with locally advanced
breast cancer (LABC) at diagnosis.1 In Costa Rica, a
middle-income country, LABC comprises around
one-third of newly diagnosed cases.2
For patients with LABC, preoperative chemotherapy provides a reasonable mean for decreasing the
tumor burden, assessing in vivo chemosensitivity,
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and evaluating the possibility of breast- conservation
surgery. Furthermore, if these patients achieve a
pathological complete response (pCR) after
neoadjuvant chemotherapy (defined as ypT0/is
ypN0),3 their long-term outcomes can improve.
Pathological complete response has been associated
with longer event-free survival and overall survival
(OS), especially in triple-negative tumors and
HER2-positive breast cancers.3-5
Previous studies have demonstrated the
prognostic role of androgen receptor (AR)
expression in breast cancer patients. Overall, ARpositive tumors are associated with better outcomes
and longer OS compared with AR-negative tumors.6,
7
However, few studies have evaluated the predictive
value of AR expression regarding pCR in the
neoadjuvant setting, and they have yielded
conflicting results.8,9
In this exploratory study, we aimed to determine
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the association between AR expression and pCR in a
subset of patients treated with preoperative
chemotherapy for LABC.
Methods
The study protocol was approved by the
institutional ethics committee and conducted
according to the Helsinki declaration and its
modifications.
We prospectively reviewed the clinical records of
a sample of 40 patients who underwent neoadjuvant
chemotherapy for LABC and who were treated in our
referral center (Hospital México, San José, Costa
Rica). The Breast Tumor Board decided to offer
preoperative systemic treatment to patients with
clinical stage IIIA or more (not for stage IV), and to
patients in whom the relationship between tumor
size and breast size could imply an up-front
mastectomy instead of breast-conservation surgery.
We excluded the patients who did not complete the
preoperative systemic treatment schedule and those
who refused surgical treatment. AR expression, as
well as the presence or absence of estrogen receptors
(ER), progesterone receptors (PR), or human
epidermal growth factor receptor 2 (HER2), was
determined in formalin-fixed, paraffin-embedded
tissues by immunohistochemistry before
preoperative treatment (DACO diagnostic Glostrup,
Denmark; clone AR441; clone ERSP1; clone
PgR636 and polyclonal HER2). Tumors with ≥1%
nuclear-stained cells were considered positive for
AR, ER, and PR. Immunohistochemical staining for
HER2 was scored from 0 to 3+ according to the
guidelines for HercepTest™ (DACO, Denmark).10
HER2 was considered positive when strong (3+)
membranous staining was observed, whereas cases
with 0 or 1+ were considered negative. In the case of
samples scored 2+, a FISH assay was carried out
using the PathVysion HER2 DNA Probe Kit (Abbott,
Illinois, USA) according to the manufacturer’s
protocol. Breast tumor intrinsic subtypes were
defined according to previous recommendations.11
Tumor stage was defined according to the criteria set
by the Seventh American Joint Committee on
Cancer. Histologic grading followed the World
Health Organization classification. The pathologist

in charge performed the aforementioned histological
determinations before preoperative treatment and
after surgery. The same pathologist also determined
the criteria of pCR in case of absence of invasive
tumor in the primary site and absence of metastases
in the harvested lymph nodes (ypT0/is ypN0).
Preoperative chemotherapeutic scheme for each
patient included one of the following combinations:
5-fluorouracil 500 mg/m2, epirubicin 100 mg/m2, and
cyclophosphamide 500 mg/m2 every 21 days for 4
cycles, followed by weekly paclitaxel 80 mg/m2 for
12 weeks (FE100C + wT); the same regimen with
trastuzumab 6 mg/kg loading dose followed by 4
mg/kg weekly for one year in the case of HER2positive tumors (FE100C + wT+Tz); epirubicin 100
mg/m2 and cyclophosphamide 600 mg/m2 every 15
days for 4 cycles (ECdd); or weekly paclitaxel 80
mg/m2 for 12 weeks with trastuzumab 6 mg/kg
loading dose followed by 4 mg/kg per week for one
year (wT+Tz). The surgery was performed by the
oncologist surgeon in charge 4 or 10 weeks after the
last dose of chemotherapy.
Statistical Analysis
Categorical variables are presented as percentages, and the chi-square test or the Fisher exact test
were applied to compare them. The chi-square test
for trend was applied to compare AR expression
among breast cancer subtypes. A logistic regression
was carried out to assess the relationship between AR
expression and the probability of achieving a pCR,
using breast tumor intrinsic subtypes as covariates. A
P value of less than 0.05 was considered statistically
significant. Data were analyzed using SPSS for Mac
20.0 (Chicago, IL).
Results
General characteristics of the studied population
are presented in Table 1. Overall, 19 patients
exhibited AR positivity (47.5%). The AR expression
was associated with HER2, ER, and PR coexpression. AR expression varied from 75% in ERpositive tumors to 11.7% in triple-negative tumors
(Trend test: P < 0.001). Figure 1 shows positive and
negative samples for AR immunohistochemistry.

Figure 1. Androgen receptor–positive (A) and receptor–negative (B) breast cancers
according to immunohistochemical analysis
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Table 1. General characteristics of the studied population
Variable
Age (years, SD)
Stage
T

All patients
(N = 40)

AR negative
(N = 21)

AR positive
(N = 19)

P-value

53.3 ± 10.3

48.22 ± 8.2

54.6 ± 12.3

0.44
0.72

T1c
T2
T3
T4a
T4d

2 (5)
9 (22.5)
24 (60)
3 (7.5)
2 (5)

0
4 (19.1)
13 (61.9)
2 (9.5)
2 (9.5)

2 (10.5)
5 (26.3)
11 (57.9)
1 (5.3)
0
0.66

N
N0
N1
N2
N3

13 (32.5)
18 (45)
7 (17.5)
2 (5)

4 (19.1)
8 (38.1)
7 (33.3)
2 (9.5)

9
10
0
0

1
2
3

2 (5)
19 (47.5)
19 (47.5)

0
7 (33.3)
14 (66.7)

2 (10.5)
12 (63.2)
5 (26.3)

0.9

Grade

<0.001

Intrinsic subtype
Luminal A
Luminal B
HER2-enriched
Triple-negative

3 (7.5)
9 (22.5)
11 (27.5)
17 (42.5)

1 (4.7)
2 (9.5)
3 (14.3)
15 (71.5)

2 (10.5)
7 (36.8)
8 (42.2)
2 (10.5)

* Statistically significant at P < 0.05

After preoperative chemotherapy, a breastconservation surgery was possible in 22 patients
(55%), and the rest of them underwent for
mastectomy. Pathological complete response
(ypT0/is ypN0) was achieved in 13 patients (33%).
Only 3 patients (15.8%) with AR-positive tumors
achieved a pCR. The rate of pCR according to the
expression or absence of AR, ER, PR, and HER2 are
demonstrated in Table 2. AR-positive tumors had
82% less chance of achieving a pCR compared with
patients with AR-negative tumors (OR = 0.18; 95%

After adjusting for each intrinsic breast cancer
subtype (Table 2), the absence of AR was
independently associated with the probability of
achieving a pCR (OR = 0.08; P = 0.046), meaning
that the chance of achieving pCR was 92% higher in
AR-negative tumors than in AR-positive breast
cancer. The Cox-Snell R2 for this model was 0.21,
meaning that only 21% of the pCR rate could be
explained by this regression model. Figure 2 shows
one tumor with pCR and another sample with
residual disease.

Table 2. Odds of pathological complete response according to the immunohistochemical expression of breast
cancer receptors
Receptor

pCR

Univariate
odds ratio (95% CI)

P-value

AR+ (%)

3 (15.8)

0.18 (0.04-0.75)

0.023

ER+ (%)

2 (13.3)

0.25 (0.05-1.35)

HER2+ (%)

6 (35.3)

1.17 (0.31-4.44)

ER-/PR-/HER2- (%)

7 (41.2)

1.87 (0.50-7.19)

Adjusted
P-value
odds ratio** (95% CI)
0.08 (0.01-0.97)

0.046

0.09

0.41 (0.17-1.44)

0.44

0.82

1.33 (0.63-3.77)

0.12

0.28

1.83 (0.41-6.72)

0.32

AR: androgen receptor; ER: estrogen receptor; HER2: human epidermal growth factor type 2; pCR: pathological complete response;
PR: progesterone receptor. * Statistically significant at P < 0.05 ** Adjusted for breast cancer intrinsic subtype

Figure 2. Complete pathological response (A) and residual disease (B) in two breast
cancer samples after neoadjuvant chemotherapy
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Discussion
Pathological complete response after preoperative chemotherapy is a valuable clinical endpoint
because it has been associated with favorable longterm outcomes in patients with LABC,3 especially
for those with HER2 tumors and TNBC. Although
some predictive markers have been developed to
assess the probability of achieving this endpoint,
there is still limited data on the relationship between
AR expression and pCR. This possible relationship
can be beneficial for improving the understanding
and treatment of this particular subset of breast
cancer patients.
In this short report, AR expression was positive in
47.5% of the patients, while previous studies have
demonstrated a higher AR expression (70–80%).
One reason for this inconsistency could be the cancer
type, which in our study included mainly HER2positive and triple-negative tumors. It has been well
established that AR expression varies according to
the breast cancer intrinsic subtype.12-14 For example,
Collins and colleagues reported the positivity of AR
expression in 88% of ER-positive tumors, while only
32% of TNBC were AR-positive.14 Although the
representativeness of ER-positive tumors was low,
our data was in accordance with such distribution
because the majority of ER-positive tumors also
exhibited AR expression.
Our findings demonstrated an inverse association
between AR expression and the probability of
achieving a pCR. Similar results have been reported
by Loibl and colleagues, who showed that AR
negativity predicts the odds of achieving pCR.
Specifically, these authors reported a pCR rate of
12.8% in AR-positive tumors, while patients with
AR-negative breast cancer had a pCR rate of 25.4%
(P < 0.0001). 9 On the contrary, Masuda and
colleagues did not find any significant association
between AR expression (determined by immunohistochemistry) and pCR in a cohort of 33 patients
with triple-negative breast cancer (TNBC) who
underwent preoperative chemotherapy.15 These
divergent results can be attributable to a lower
statistical power due to small sample size, as well as
the spectrum of patients as Masuda et al., only
included TNBC patients in their study.15 It has been
demonstrated that patients with triple-negative
breast cancer and AR expression have a very low
pCR rate in comparison with other TNBC subtypes.16
Our results are in accordance with this finding as the
majority of patients with TNBC who achieved a pCR
did not express AR on immunohistochemical
analyses.
Having a small sample size and a unicenter design
limit generalizability of our findings. Furthermore,
information bias might have occurred if patients
were misclassified by immunohistochemistry,
although we tried to eliminate this bias by choosing
only one experienced pathologist to report all

samples.
In summary, our findings showed the predictive
value of AR expression in patients with LABC
undergoing neoadjuvant chemotherapy. However,
we must notice that pCR rate can vary according to
the presence of some other clinical variables, such as
ER and HER2 expression. Further research is
warranted to establish the role of androgens in breast
cancer patients.
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ABSTRACT

Background: Breast cancer is the most prevalent site-specific cancer and one
of the most frequent causes of cancer death in women worldwide. Neoadjuvant
chemotherapy, along with surgical treatment—breast conserving surgery (BCS) or
mastectomy—is an important part of treatment for locally advanced breast cancer.
As BCS is preferred to mastectomy in terms of cosmetic, quality-of-life, and
functional outcomes, it would be the preferred treatment for locally advanced
breast cancer (LABC), if its oncological safety is confirmed.
Methods: In this study, we retrospectively compared the oncologic outcomes
of post-neoadjuvant chemotherapy BCS with mastectomy in 202 patients with
LABC.
Results: There were no significant differences between BCS and mastectomy
regarding overall survival, local recurrence, contralateral breast cancer, and distant
metastasis.
Conclusions: Our study showed that post-neoadjuvant chemotherapy BCS is
an oncologically safe surgical treatment in LABC and that BCS can be considered
as an acceptable treatment in selected patients with LABC.

Introduction
Breast cancer is the most prevalent site-specific
cancer among women. It is the first cause of cancer
death among women in less developed regions
(324,000 deaths, 14.3% of total), and the second in
more developed regions (198,000 deaths, 15.4%).1
Breast cancer is the leading type of cancer in Iranian
females, accounting for 24.6% of all cancer cases,
with average annual crude incidence rate of 22.6 per
100,000 (95% CI, 22.1–23.1).2 It is reported to be the
fifth cause of cancer death in Iranian females.3
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Stage of the disease is the most important prognostic
factor in breast cancer. Patients at earlier stages of
cancer have better survival than those at later stages.4
Nowadays, in most parts of the world, breast cancer
is frequently diagnosed at early stages,1, 2 although in
some less developed countries diagnosis at later
stages is common, probably due to poor access to
medical care. The majority of breast cancer cases in
Iran are diagnosed at early stages, and the prevalence
of stage III (locally advanced breast cancer (LABC))
and metastatic breast cancers are reported to be 17%
and 1.6%, respectively.3
Surgical treatment for breast cancer has changed
over time from traditional Halsted radical
mastectomy to less aggressive procedures like
breast-conserving surgery (BCS). With the advent of
different adjuvant modalities like chemotherapy and
radiation therapy, limited surgical procedures with
excellent local and distant control have become
possible.
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Nowadays, the standard treatment for LABC is
mastectomy or BCS, followed by adjuvant/
neoadjuvant chemotherapy and adjuvant radiation.
Neoadjuvant chemotherapy (NAC) is an important
part of LABC treatment; NAC not only makes more
tumors operable in LABC, but also makes more
patients eligible for BCS—patients who otherwise
would not be BCS candidates according to their
initial tumor size.
As BCS is preferred to mastectomy in terms of
cosmetic, quality-of-life, and functional outcomes, it
would be the preferred treatment for LABC, if its
oncological safety is confirmed. Many studies have
shown that, in terms of local recurrence rate, diseasefree survival, and overall survival, BCS produces
outcomes comparable to or even better than
mastectomy in patients with LABC.5-9 However, as
some reports have shown unfavorable results, such
as more local recurrence after BCS, there is still some
controversy about its safety.10, 11 Therefor, more
investigation is required.
In this study, we compared the outcomes of postNAC BCS with post-NAC mastectomy to assess the
safety of less aggressive procedures in patients with
LABC.
Methods
Data on all patients (n = 322) with LABC (stage
III breast cancer according to the American Joint

Committee on Cancer, 7th edition. 2010) who were
admitted to Kaviani Breast Disease Institute (KBDI)
in an 8-year period were evaluated retrospectively.
Of them, 202 female patients who had undergone
standard treatment for LABC, namely, neoadjuvant
chemotherapy and surgery (mastectomy or BCS)
followed by adjuvant radiotherapy (and adjuvant
chemotherapy and hormone therapy as needed
according to standard guidelines), were included in
the study.
Data included age at diagnosis, number of
neoadjuvant chemotherapy courses, histologic type
(according to WHO classification), initial clinical
tumor size, date of surgery, type of surgery
(mastectomy vs BCS), pathologic tumor size after
NAC, number of excised lymph nodes, number of
involved lymph nodes, ratio of involved lymph
nodes to total excised lymph nodes (LNR), hormone
receptor status (ER, PR, and HER2, according to
WHO classification), overall survival, disease-free
survival, local recurrence, contralateral breast
cancer, distant metastasis, and all-cause mortality.
Data were analyzed using R statistical software
(version 3.3.3). Qualitative variables were analyzed
using the chi-square test and the Fisher exact text,
when appropriate. Survival analysis was preformed
using the Kaplan-Meier method and log-rank test.
The Cox proportional hazard test was used for
multivariate analysis, as needed. P value was
considered significant when it was less than 0.05.

Table 1. Summary of patients' demographics
Mastectomy

BCS

161
50.53 (11.96)
6 (4–7)

41
43.52 (10.51)
6 (6–8)

136 (95.8)
4 (2.8)
2 (1.4)

31 (91.2)
3 (8.8)
0 (0.0)

25 (15–40)
9 (6–12)
2 (0–6)

20 (15–30)
8.00 (5.25–11)
1 (0–2.75)

Positive
Negative

99 (69.7)
43 (30.3)

25 (78.1)
7 (21.9)

Positive
Negative

85 (59.9)
57 (40.1)

24 (70.6)
10 (29.4)

Positive
Negative

47 (33.3)
94 (66.7)
21 (15.1)

10 (29.4)
24 (70.6)
2 (6.2)

< 0.25
0.25–0.65
> 0.65

31 (34.1)
29 (31.9)
31 (34.1)

8 (44.4)
6 (33.3)
4 (22.2)

Alive
Deceased
Local recurrence
Contralateral recurrence
Distant metastasis

98 (73.1)
5 (3.7)
3 (2.2)
3 (2.2)
25 (18.7)

30 (85.7)
2 (5.7)
1 (2.9)
0 (0.0)
2 (5.7)

N
Age, mean (SD), y
No. of neoadjuvant chemotherapy, median [IQR]
Histological type
IDC
ILC
other
Tumor size after NAC, median [IQR]
No. of LN excised, median [IQR]
No. of LN involved, median [IQR]
ER (%)

0.004
0.164
0.234

0.066
0.291
0.013
0.394
0.326

PR (%)

0.839

HER2 (%)
Triple-negative (%)
Involved/excised LNR (%)

0.255
0.587

0.253

Status
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Results
Data on 208 patients with LABC were evaluated.
After excluding cases with missing data, 202 patients
were analyzed, of whom 161 had undergone
mastectomy, and 41 had undergone BCS after NAC.
The mean age at diagnosis was 50.53 and 43.52
years for the mastectomy and the BCS group,
respectively (P = 0.004). The median number of
chemotherapy courses for both groups was 6 cycles.
The most prevalent histologic type in both groups
was invasive ductal carcinoma (95.8% and 91.2% in
the mastectomy and the BCS group, respectively).
The median pathologic tumor size after NAC was 25
mm in the mastectomy group and 20 mm in the BCS
group (P = 0.066). The median number of excised
lymph nodes (LNs) were 9 and 8 in the mastectomy
and the BCS group respectively (P = 0.291), and the
median number of involved LNs were 2 and 1 in the
mastectomy and the BCS group, respectively (P =
0.013).
The difference in LNR was not significant
between the two treatment groups. Although more
patients in the BCS group were hormone

receptor–positive and HER2-negative than in the
mastectomy group, no statistically significant
difference was observed.
After a median follow-up of 556 days (range,
22–2622 days), there were 5 deaths, 3 local
recurrences, 3 contralateral breast cancers, and 25
distant metastases in the mastectomy group; and in
the BCS group there were 2 deaths, 1 local
recurrence, no contralateral breast cancer, and 2
distant metastases. However, the difference between
the two treatment groups on these events was not
significant (P = 0.253) (Table 1).
The two groups did not differ significantly on
both overall 1-year survival (P = 0.38) and 5-year
survival (P = 0.99) (Tables 2 and 3). Five-year
disease-free survival rate was 98% for the
mastectomy group and 96.1% for the BCS group (P =
0.39) (Table 4).
Also, no significant difference was observed
between the two groups in terms of recurrence (either
local or contralateral) (P = 0.57) (Figures 1, 2, and 3).
Mean and median survival times are presented in
Tables 5 and 6.

Table 2. Breast cancer survival probability by type of surgery by Log-Rank test
Survival

Mastectomy

BCS

1-year

98.2%

100%

0.38

5-year

85.6%

96.6%

0.99

P-value

Table 3. Restricted mean survival time of breast cancer by type of surgery
Group

N

event

Mastectomy

128

5

2028

58.5

BCS

30

1

1699

0

Restricted Mean Survival time (Days)

Table 4. One-year and five-year disease-free survival rates for the two groups
Disease-free survival
Mastectomy
BCS

SE

P-value

1-year

100%

100%

NA

5-year

98%

96.1%

0.39

Table 5. Mean and median survival time ( in days) for all patients
Meana
95% Confidence Interval
Estimate

Std. Error

1701.587

133.615

Median
95% Confidence Interval

Lower Bound

Upper Bound

Estimate

Std. Error

Lower Bound

Lower Bound

1439.701

1963.473

1729.000

183.291

1369.749

1369.749

a. Estimation is limited to the largest survival time if it is censored.

Table 6. Mean and median disease-free survival time (in days) for all patients
Meana
95% Confidence Interval

Median
95% Confidence Interval

Estimate

Std. Error

Lower Bound

Upper Bound

Estimate

Std. Error

Lower Bound

Lower Bound

2217.446

110.616

2000.638

2434.254

.

.

.

.

a. Estimation is limited to the largest survival time if it is censored.
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Figure 1. Probability of breast cancer overall survival by type of surgery

Figure 2. Probability of breast cancer disease-free survival by type of surgery

Figure 3. Cumulative hazard of breast cancer recurrence by type of surgery
132
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No significant difference was observed in overall
survival between patients with ER+ and ER- tumors
(P = 0.35), but the difference in survival between
PR+ and PR- patients was significant (P = 0.012),
with PR+ patients having better survival (Figure 4).
There was also no significant difference in overall

survival between HER2- and HER2+ patients (P =
0.17). The difference in overall survival after
adjusting for histologic types was also not significant
(P = 0.89). The survival in patients with LNR > 0.65
was significantly lower than in patients with LNR <
0.65 (P = 0.045) (Figure 5).

Figure 4. Probability of breast cancer survival by PR receptor status

Figure 5. Probability of breast cancer survival by LNR
Discussion
This study showed that, in patients with LABC
who had received NAC, there is no significant
difference between BCS and mastectomy in terms of
overall survival, local recurrence (one of the main
concerns when substituting BCS for mastectomy),
contralateral breast cancer, and distant metastasis.
These findings have been confirmed by other
reports. In two studies on 284 and 147 patients, 10
years of follow-up did not reveal any significant
difference in local recurrence and overall survival
between those undergoing BCS and mastectomy
after NAC.5, 6 In another study by Barranger et al. on
119 patients who initially were mastectomy

candidates, 5-year overall survival after BCS or
mastectomy was 77%, and 5-year disease-free
survival rates after BCS and mastectomy were 74%
and 59%, respectively (not statistically significant).
They concluded that, in patients with chemosensitive
breast tumor, NAC results in a significant
“mastectomy to BCS” conversion rate and that the
type of surgery does not appear to affect the patient’s
7
overall and disease-free survival rates. Chen and
colleagues studied the patterns of local-regional
recurrence (LRR) and ipsilateral breast tumor
recurrence (IBTR) among 340 breast cancer cases
treated with breast conservation therapy following
neoadjuvant chemotherapy. After a median follow-
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up of 60 months, 5-year LRR-free and IBTR-free
survival rates were calculated to be 91% and 95%,
respectively.
They concluded that breast-conserving therapy
following neoadjuvant chemotherapy would lead to
reduced rates of LRR and IBTR in appropriately
selected patients, even those with T3 or T4 disease.8
Finally, Zhou and associates reviewed 8 trials with a
total number of 3215 patients, and reported a 9.2%
prevalence of local recurrence in the BCS group
versus 8.3% in the mastectomy group (P = 0.66).
They also found a non-significantly lower rate of 5year local recurrence–free survival (LRFS) in the
mastectomy group versus the BCS group (P = 0.74).
They concluded that BCS after NCT is safe in terms
of local recurrence and LRFS in LABC.9
Although most reports confirm excellent overall
survival in patients with LABC treated with NAC
and BCS, some studies mention higher rates of local
recurrence after BCS. This poses a real concern as it
has been proposed that local recurrence can have a
detrimental effect on overall survival. In the study by
Mauriac et al. on 134 women with T2 (> 3 cm) or
T3N0–1M0 breast tumors, the majority of patients
had undergone BCS at the end of neoadjuvant
chemotherapy, with no significant difference in
survival when compared with the mastectomy group.
They considered post-NAC BCS as the new goldstandard treatment for patients with tumors too large
to be treated immediately by conserving surgery.
However, they deemed it necessary to inform the
patient of the risk of local recurrence in breastconserving therapy.10 In another study by Rouzier et
al., the incidence and the prognostic value of IBTR
were evaluated in 257 patients treated with primary
chemotherapy and BCS and radiotherapy. At a
median follow-up of 93 months, they reported
relatively high rates of local recurrence: 16% (±
11
2.4%) at 5 years and 21.5% (± 3.2%) at 10 years.
However, the higher rates of local recurrences in
these studies may be explained by the use of different
chemotherapeutic agents (epirubicin, vincristine,
MTX, etc.) or adoption of non-precise criteria to
make decision for a conserving surgical treatment
(BCS was performed if the residual tumor, taking
into account the breast size, could be removed with
clear margins).10,11
This study suffers from some shortcomings. It
was non-randomized and retrospective, making it
difficult to draw a definite conclusion about postNAC BCS outcomes. The relatively small number of
patients, especially in the BCS group, is another
weakness of this study. Relatively short follow-up of
patients is another drawback of our study, as a
remarkable number of recurrences in BCS patients
occur after 2 years of treatment; therefor, longer
follow-ups would be better. Although our results
about the oncologic safety of post-NAC BCS are in
concordance with most previous studies, prospective
134

randomized trials with larger sample sizes and longterm follow-up will help draw a definitive
conclusion.
According to the results of our study, post-NAC
BCS is an oncologically safe surgical treatment for
eligible patients with LABC. This kind of surgical
management has potentially more favorable
functional and cosmetic outcomes, which is
especially important to younger patients. BCS can be
considered an acceptable treatment in selected
patients with LABC, and having an initially
advanced stage of cancer in itself should not prevent
the patient or the surgeon from pursuing BCS.
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ABSTRACT

Background: Psychological factors such as hope of life can slow cancer
progression by improving immune function, which results in better protection
against illness and may help the body to fight cancer. It is of high importance in
cancer patients, especially in women with breast cancer who may experience more
stress. The present study investigated the predictability of hope of life based on
spiritual well-being and psychological hardiness in women with breast cancer.
Methods: The population of this study included all women with breast cancer
who were referred to Cancer Institute of Iran for follow-up in the fall of 2016. Onehundred four patients were recruited based on purposive sampling. They
completed the validated questionnaires for hope, spiritual well-being, and
psychological hardiness (consisting of commitment, control, and challenge
subscales). Data were analyzed by using Pearson's correlation coefficient and
hierarchical multiple regression.
Results: Finding indicated a significant positive relationship between hope of
life and spiritual well-being as well as psychological hardiness (commitment,
control, and challenge) in women with breast cancer (P < 0.01). Spiritual well-being
explained 39.5% of the variance in hope of life (P < 0.01). Psychological hardiness
explained 16.7% of the variance in hope of life (P < 0.01), and only the commitment
subscale predicted hope of life (P < 0.01) in women with breast cancer.
Conclusions: According to this study, patients with higher spiritual well-being
and higher commitment (a subscale of psychological hardiness) had greater hope
of life. Psychological interventions for strengthening these factors in women with
breast cancer are suggested.

Introduction
Common cancers in women are cancers of breast,
skin, colon, rectum, stomach, esophagus, the
hematopoietic system, thyroid, ovary, and uterus.1
Breast cancer is the most common cancer in women,

Address for correspondence:
Bita Nasrolahi, Ph. D.
Address: Department of psychology, science and research
branch, Islamic Azad University, Hesarak Blvd, Daneshgah sq,
Sattari Highway, Tehran, Iran.
Tel & Fax: +98 21 44865216
Email: Dr.bitanasrolahi@gmail.com

136

accounting for 24.4% of all malignancies.2
Cancer creates stress, which can significantly
affect every aspect of a person’s life.3 Cancer has the
greatest impact on hope in comparison with other
chronic diseases and is one of the main hopeshattering factors in these patients.4, 5 Hope has been
identified as an important resource for cancer
patients that has an immense impact on their quality
of life.6 Cancer and its treatments cause fear and
anxiety and often decrease hope in these patients.7
Although cancer does not mean certain death, it
evokes images of deformity, pain, financial and
social problems, dependency, family rupture, and
death, causing deep emotional problems in patients
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and their families.8
Breast cancer is intolerable to most women.
These patients have a fear of the reaction of their
spouses, if married, or worry about marriage, if
unmarried. They are also concerned of being
sterilized due to treatments and losing charm.9, 10
Quality of life is seriously affected in patients with
breast cancer.11 The prevalence of depression in
women with breast cancer has been reported to be
29.6%. 12 Long-term stress reduces the body’s
immune function and leads to faster progress of
cancer cells as well as a slowed treatment process.
Anything that can reduce mental problems in these
patients will be effective in the recovery process and
will increase their quality of life.13 Psychotherapy
can help reduce the psychological effects of cancer
treatments in many ways.14
Hope is defined as “a cognitive set compromising
agency (belief in one’s capacity to initiate and sustain
actions) and pathways (belief in one’s capacity to
generate routes) to reach goals.”15 Hopeful people
can tolerate the sickness crisis more easily.16 On the
other hand, research shows that religious/spiritual
coping is an important strategy among cancer
patients.17 For those patients in the last stages of their
illness, spirituality and religious peace may be even
more important than physical and mental health.
There is a significant positive relationship between
hope of life and spiritual well-being in cancer
patients,15 and individuals with high degrees of
hardiness are presumed to be better able to cope with
negative effects of life stressors like cancer.18
Research has shown a significant positive
correlation between hardiness and hope of life.3
Given the psychological, emotional, and
behavioral problems in women with breast cancer,
the aim of this study was to assess the association of
hope of life with spiritual well-being and
psychological hardiness and to predict hope based on
spiritual well-being and psychological hardiness in
women with breast cancer.
Methods
The population of the study included all women
with breast cancer who were referred to Cancer
Institute of Iran for follow-up in the fall of 2016. One
hundred four patients were recruited through
purposive sampling. After providing necessary
explanations about the study to participants and
obtaining their informed consent, the researchers
completed the questionnaires for them through
structured interviews.
Inclusion criteria:
1. Age: 25–70 years old;
2. Ability to read and write and to comprehend the
sentences of the questionnaire;
3. Having stage I, II or III breast cancer;
4. At least two months since disease diagnosis;

5. Having non-metastatic cancer;
6. Lack of a concomitant disease;
7. Not use of psychiatric drugs.
Research Tools
Demographic questionnaire
Demographic data included age, education, job,
and duration of disease.
Hope scale
Snyder developed this scale in 1991, which
consists of 12 items. Four items measure pathways
(planning to meet goal), 4 items measure agency
thinking, and 4 items are fillers. It is a 5-point Likerttype scale and the score can range from 8 to 40.
Kermani et al. estimated the Cronbach’s alpha at
0.86 and reliability at 0.81 through test-retest method
for this scale.19 In this study, Cronbach’s alpha was
0.75, which indicates good internal consistency.
Spiritual Well-Being Scale
This scale, which consists of 20 items, was
developed by Paloutzain and Ellison in 1982. Ten
items measure religious well-being and 10 items
measure existential well-being. It is a 6-point Likerttype scale and scores can range from 20 to 120.
Seyed-fatemi and colleagues estimated the
Cronbach’s alpha at 0.82 for this scale.20 In this study,
Cronbach’s alpha was 0.88, indicating good internal
correlation.
Short form of hardiness scale
Kobasa et al. developed this shortened scale with
20 items in 1982, which consists of three subscales:
commitment (9 items), control (7 items), and
challenge (4 items). It is a 4-point Likert-type scale
with scores ranging from 9–36 for commitment,
7–28 for control, and 4–16 for challenge. Cronbach’s
alpha for this scale was 0.67.21 In this study,
Cronbach's alpha was 0.79 for commitment, 0.78 for
control, and 0.88 for challenge subscale, which
indicated good internal correlation.
Statistical analysis
Data were analyzed by using Pearson’s
correlation coefficient and hierarchical multiple
regression. This model was used to examine the
relationship between the two independent variables
and the dependent variable to isolate predictors
(spiritual well-being and psychological hardiness,
which have a significant influence on hope of life).
SPSS software (version 21) was used for data
analysis.
Results
The mean (± SD) age of patients was 45.48 ± 8.6
years. Demographic data, consisting of age,
education, job, and the duration of disease, are
demonstrated in Table 1.
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The mean (± SD) of variables for all participants
and the correlation coefficients for the variables of
study are presented in Table 2. Results showed a
significant positive relationship between the
subscales of psychological hardiness and hope of life
(commitment: r = 0.673, P < 0.01; control: r = 0.511,
P < 0.01; and challenge: r = 0.392, P < 0.01). Also,
there was a significant positive relationship between
spiritual well-being and hope of life in women with
breast cancer (r = 0.593, P < 0.01).
After examining the assumptions of multiple
regression analysis (i.e. normality, collinearity, and
independence of errors), we conducted the
regression analysis. The results of multiple
regression for the prediction of hope of life based on
spiritual well-being and psychological hardiness
(commitment, control and challenge) are presented
in Table 3.

Table 1. Demographic information of participants
Variables (N = 104)

N (%)

Age (year)
≤ 40
41–45
45–50
≥ 50

31 (29.8)
23 (22.11)
23 (22.11)
27 (26)

Education
High school graduate
BS
MS and PhD

78 (75)
19 (18.3)
7 (6.7)

Job
Housewife
Employed
Retired

79 (76)
11 (10.5)
14 (13.5)

Disease duration (year)
<1
1–5
5–10
> 10

46 (44.2)
39 (37.6)
17 (16.3)
2 (1.9)

Table 2. Correlation matrix of descriptive analysis for all variables
3

Mean

SD

1

1. spiritual well-being

99.68

13.22

-

2. hardiness (commitment)

22.97

6.51

0.521**

-

3. hardiness (control)

17.89

4.98

0.482**

0.593**

-

4. hardiness (challenge)

9.54

4.38

0.284**

0.478**

0.367**

-

5. hope of life

30.87

5.52

0.593**

0.673**

0.511**

0.392**

Variables

2

4

5

-

*P < 0.05; **P < 0.01

As demonstrated in Table 3, in the first step,
spiritual well-being was entered in the equation and
predicted hope of life (F = 66.516, P < 0.01) and
explained 39.5% of the variance in hope of life (R2=
0.395). The regression coefficient was positive and
significant (β = 0.356, P < 0.01). In the second step,
the subscales of psychological hardiness were
entered in the equation, which increased the
explanation of the variance in hope of life to 56.2%
2
2
(R = 0.562, ∆R = 0.167). It means that by entering
the components of psychological hardiness
(commitment, control and challenge) in equation and
controlling for the effect of spiritual well-being, the
explanation of the variance in hope of life was
increased by 16.7% (∆F = 12.590, P < 0.001).

The regression coefficient for the commitment
subscale was positive and significant (β = 0.415, P <
0.01). The results demonstrated that spiritual wellbeing as well as the commitment subscale of
psychological hardiness predicted hope of life in
women with breast cancer.
Discussion
The aim of this study was to investigate the role of
spiritual well-being and psychological hardiness in
prediction of hope of life in patients with breast
cancer. Hope is increasingly considered as important
for coping with a disease such as cancer, and it
enables people to cope with difficult and stressful
situations and suffering,22 Therefore, it is important

Table 3. Hierarchical multiple regression for the prediction of hope of life based on
spiritual well-being and psychological hardiness in women with breast cancer
β
t
SE
b
P value
Step 1 (spiritual well-being)
Spiritual well-being

0.149

0.034

0.356

F(1, 102) = 66. 516, P < 0.01
Step 2 (psychological hardiness)
Commitment
Control
Challenge

4.391

0.001

R2 = 0.395

4.481
0.352
0.079
0.415
0.820
0.078
0.098
0.070
0.735
0.072
0.096
0.058
F(4, 99) = 31.74, P < 0.001
R2 = 0.562

0.001
0.414
0.453

∆F = 12.59, P < 0.001 ∆R2 = 0.167
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to study the predictors of hope of life in patients with
cancer. The present study indicated that there was a
significant positive relationship between spiritual
well-being and hope of life, and spiritual well-being
had a major contribution to predicting hope of life
(39.5%) in women with breast cancer. This finding is
consistent with the results of other studies.
Rostamizadeh showed a significant positive
relationship between spiritual well-being and hope
in people with metastatic cancer, people with
treatable cancer, and healthy persons.23 The findings
of the study by Shohani et al. showed the role of
religious beliefs in hope, and religious beliefs could
predict 12% of the variance in hope in cancer
patients.4 Yeganeh reported a significant positive
correlation between religious orientation and hope in
women with breast cancer.24 Fallah et al. showed that
spiritual therapy significantly increased the level of
hope and mental health in women with breast
cancer.25 Baljani et al. demonstrated the important
role of religious and spiritual well-being in hope in
cancer patients.16 Considering the result of the
present study that spiritual well-being predicted
hope of life and explained 39.5% of the variance in
hope of life, the importance of spiritual well-being
(consisting of religious well-being and existential
well-being) in prediction of hope in patients with
breast cancer is further emphasized.
The results of the current study also showed a
significant positive relationship between
psychological hardiness (commitment, control, and
challenge) and hope of life, and hardiness explained
16.7% of the variance in hope of life. However, the
regression coefficients showed that only
commitment subscale predicted hope of life in
patients with breast cancer. These findings are
consistent with some previous studies. The study by
Sanei et al. showed a significant positive correlation
between hardiness and hope in women with breast
cancer.26 Ghasempour et al. and Naderi et al. also
demonstrated a significant positive correlation
between hardiness and hope of life.27, 28 Pollock and
Duffy showed that hardiness is the main predictor of
psychological and physiological compatibility.29
Craft showed that hardiness had a positive impact on
coping with cancer and increased patient’s tolerance
against disease.30 Temoshok and Fox found that
people with higher scores on hardiness scale show
more resistance to the disease and survive longer
than other patients.31 The results of our study showed
the role of psychological hardiness in prediction of
hope in breast cancer patients.
According to the results of this study, hope of life
is greater in patients with breast cancer who have
higher spiritual well-being and psychological
hardiness (commitment). Therefore, psychological
interventions for improving spiritual well-being and
psychological hardiness are suggested in order to
increase hope of life and quality of life in women

with breast cancer. Given the importance of quality
of life and addressing the psychological, emotional,
social, spiritual, and functional aspects of cancer,
further research is essential in the field of psychoncology to explore the psychological, social,
behavioral, clinical and ethical aspects of breast
cancer for helping cancer patients and their families
better adapt to cancer.
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ABSTRACT

Background: Primary non-Hodgkin breast lymphoma is a rare pathology,
representing 0.5 percent of malignant breast tumors.
Case Presentation: Here, we report a 54-year-old female presenting a mass in
the left breast diagnosed by needle biopsy and IHC as a diffuse large B-cell
lymphoma (DLBCL). Radiation therapy with conventional fields was applied for
whole breast irradiation after the patient received 6 courses of R-CHOP
(Rituximab plus Cyclophosphamide, Doxorubicin, Vincristine, and Prednisolone)
chemotherapy. At the follow-up period 11 months after radiation therapy, no
morbidities occurred and the patient is surviving with no evidence of disease.
Conclusions: The common treatments for breast lymphomas are surgery,
radiation therapy, and chemotherapy. Although no agreement has been reached on
the best therapy for primary breast lymphomas, these methods are commonly
applied alone or in combination. It seems that R-CHOP combined with radiation
therapy regimen could be an important treatment modality in avoiding
unnecessary surgery.

Introduction
Breast lymphoma is a rare type of extra-nodal
lymphoma that could be categorized to primary
breast lymphoma (PBL) and secondary breast
lymphoma (SBL).1 The criteria for the diagnosis of
PBL were first defined by Wiseman and Liao in
1972, including (a) close anatomic association with
mammary and lymphomatous tissue, (b) absence of
a previous diagnosis of an extra-mammary
lymphoma, (c) lack of any disseminated disease
(except involvement of the ipsilateral axillary lymph
node), and (d) adequate quality of the
histopathological specimen. SBL is considered to be
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a presentation of lymphoma in the organs and lymph
node regions other than the breast and regional
1
lymph nodes.
B-cell lymphomas are considered to be more
common than T-cell lymphomas of the breast. 2 There
are 2 stages of PBL, defined as stage IE, which is
limited to the breast only, and stage IIE, which
involves the breast and ipsilateral axillary lymph
nodes.1, 3 The treatments for breast lymphomas
include surgery, radiation therapy (RT), and
chemotherapy. These methods have been used alone
and in combination.4 The most common symptom of
breast lymphoma is a painless mass in the breast,
which is similar to breast carcinoma; thus, the initial
treatment is considered to be surgery.4 However,
studies have shown that mastectomy is not the first
choice for treatment of PBL, as both disease-specific
survival and overall survival (OS) are significantly
decreased after this procedure.4 Extensive radical
surgery could be damaging and surgery should be
limited to lumpectomy. 5 Previous prospective
studies have demonstrated that chemotherapy
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improves progression-free survival and OS in PBL
and, thus, chemotherapy is the first choice for
treatment.6,7
RT for PBL is deemed efficient to prevent
ipsilateral relapse.4 RT has been applied with
conventional fields or three-dimensional conformal
RT for whole breast irradiation. 5 Recently, a
prospective study confirmed that combined
treatment with RT and chemotherapy was more
effective compared to single treatment, as it
significantly improves overall and event-free
survival.6 In this case, we combined chemotherapy
and RT as a treatment regimen. The outcome of this
case report may help to establish more effective
treatment guidelines for PBL.
Case Presentation
Clinical summary – History of patient
A 54-year-old female was referred to our center.
She complained of swelling in her left breast. During
a physical examination, palpation revealed a mass
measuring 4cm in its maximum dimension which
was tender, mobile, and firm to hard in consistency
located in the upper outer periareolar region of the
left breast, and a palpable lymph node of 1.5cm in
diameter was found in the ipsilateral axillary tail. The
overlying breast skin, areola, and nipple were
unremarkable. Clinically, there was a suspicion of
the breast lump.
Primary staging procedures comprised the
following options: blood chemistry, complete blood

ultrasonography, bone marrow aspiration, MRI and
computed tomography of the thorax, abdomen, and
pelvis. Needle biopsy of the breast mass and the
axillary lymph node were applied by the standard
procedure. The results demonstrated that the patient
had Stage IIE T-cell lymphomas of the breast.
Clinico-radiologic examination findings
No other abnormalities in any organs and no
evidence of lymph node involvement (except for the
palpable ipsilateral axillary node) were detected on
breast imaging. No abnormality was observed in
computerized tomography (CT) of the thorax and
abdomen, and only some edematous changes and
skin thickening of the left breast were detected.
Magnetic resonance (MR) with and without Gd
studies revealed that there was a 39 × 31mm mass
with a heterogeneous increased signal on STIR
images at the upper outer periareolar region of the
left breast. This mass showed inhomogeneous
enhancement on post-Gd images with nonenhancing component and marginal irregularity with
type 3 TICs (rapid washout) (suspicious morphology
and suspicious kinetic). Enlarged lymph nodes were
present at the left axillary region, with the largest one
measuring about 21 × 12mm. Some of the lymph
nodes also showed cortical hypertrophy and
eccentric hilum. However, no speculated enhancing
mass or architectural distortion was present in the
right breast (Figure 1). Furthermore, PET scan was
not performed.

Figure 1. Magnetic resonance imaging (MRI) showing: A, abnormal mass at the upper outer periareolar region of the
left breast in axial section (solid white arrow); B, Enlarged lymph nodes present at the left axillary region (solid white arrow) .

Hematologic, Histologic, and Immunohistologic
findings
Hematological findings were within normal
limits. Left breast mass core needle biopsy was
performed. Macroscopically, there were 5 creamy to
yellow colored string shape tissue fragments that
measured 2 × 0.4 × 0.2 cm. The sections revealed the
breast tissue involved by a hypercellular malignant
tumor composed of the diffuse proliferation of round
and count, breast cuboidal tumor cells with
142

hyperchromic nuclei and a high N/C ratio. Tumor
cells grew among adipose tissue without
differentiation. Mixed inflammatory cells, necrosis,
and multinucleated histiocytes were also seen.
Special staining was negative for fibrosis and mucin
production.
Immunohistochemistry (IHC) showed that these
fragments of tissues, including parts of neoplasm
composed of atypical lymphoid series, have
somewhat larger vesicular nuclei. They were mixed
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with a smaller form having more hyperchromic
nuclei. They were positive for CD20, but negative
for CD3 expression. Histopathological findings in
the tumor mass and lymph nodes verified the
diagnosis of high grade diffuse large B-cell type
primary breast lymphoma (DLBCL).
The bone marrow histopathology revealed all
hematopoietic lineages with the different stages of
maturation. Megakaryocytes exhibited normal
morphology and blasts accounted for less than 3% of
the population. No increase was seen in
lymphocytes. The diagnosis was lymphoma.
Treatment
The patient was treated with 6 cycles of the RCHOP (Rituximab 375mg/m2 i.v. on day 1;
Cyclophosphamide 750mg/m2 i.v. on day 1;
Doxorubicin 50mg/m2 i.v. on day 1; Vincristine 2mg
i.v. on day 1; Prednisone 100mg p.o. daily, days 1–5)
regimen every 3 weeks. No abnormal involvement
was observed in the contralateral breast tissue in
imaging, so as with the cases of non-lymphoid breast
cancer; the breast tangent technique was applied for
RT to avoid radiation exposure to the adjacent
organs, such as the lung and contralateral breast
tissue.
RT was performed, using a linear accelerator high
energy device with a dose of 50 Gy/25 F regimen
with 2 tangential fields for treatment of the left breast
and 2 supraclavicular and posterior axillary fields for
the subclavian and axillary lymph node treatment
(Figure 2).

Figure 2. Radiation Therapy fields for treatment
of the left breast.
Post-treatment outcomes and patient follow-up
After 6 cycles, no peripheral lymphadenopathy
was seen. No pleural fluid was found, but
pathological changes were observed in the spleen
(splenomegaly).
Follow-up was performed 6 and 11 months later.
The results of axillary breast ultrasound and thorax,
abdomen, and pelvis CT scan and a whole-body bone
scan were normal. Laboratory tests were within normal
ranges, too. However, the patient complained of pain in
her upper limb during its movements while dressing.

Discussion
The breast is a rare site of malignant lymphomas
that can be divided to primary breast lymphoma
(PBL) and secondary breast lymphoma (SBL).1,8 The
median age of incidence of PBL varied between 60
and 65 years, and its mean age of onset has been
reported to be approximately 58 years. The most
common presentation of PBL is a painless mass
(almost 61% of cases). Other symptoms included
local inflammation (11%), local pain (12%), and
palpable lymph nodes (25%).9
In our report, a 54- year-old patient was presented
with swelling in her left breast. In physical
examination, a mass that was tender, mobile, and
firm to hard in consistency was palpated in the upper
outer periareolar region of the left breast.
Additionally, a palpable lymph node of 1.5cm in
diameter was found in the ipsilateral axillary tail.
Clinicopathological features indicated primary
breast lymphoma. Needle biopsy of the breast mass
and the axillary lymph node demonstrated that the
patient had stage IIE disease, which was limited to
the breast and ipsilateral axillary lymph nodes.1,3
Primary breast lymphoma is a rare non-Hodgkin
lymphoma (NHL) of the breast, and diffuse large Bcell lymphoma (DLBCL) is the most common
subtype.10 Breast DLBCL accounts for 2% of all
NHL 10, 0.04% to 0.5% of all breast malignancies,
and 0.85% and 2.2% of all extra-nodal malignant
lymphomas.12
The clinicopathology of these cases has been
discussed in prior studies.4, 6, 11 Based on World Health
Organization (WHO) classification system for breast
tumors, the malignant lymphomas of the breast are
divided to diffuse large B-cell lymphoma (DLBCL),
follicular lymphoma, extra-nodal marginal zone Bcell lymphoma of mucosa-associated lymphoid
tissue (MALT), and Burkitt's lymphoma.8 In our
case, histopathological findings in the tumor mass
and lymph nodes confirmed the diagnosis of high
grade diffuse large B-cell type primary breast
lymphoma (DLBCL).
The immunophenotype of DLBCL can be
approved by histochemistry or flow cytometry.
Tumor cells in DLBCL express pan B-cell antigens
(CD19, CD20, CD22, CD79a) as well as CD45.
Expression of CD30 is present in approximately
25% of cases.13
The Immunohistochemistry (IHC) showed that
the neoplasm was composed of atypical lymphoid
series with large vesicular nuclei. They were mixed
with smaller forms having more hyperchromic
nuclei, which were positive for CD20, but negative
regarding CD3 expression.
There are some special scenarios (e.g., gonadal
lymphoma, central nervous system involvement),
where additional therapy is required (e.g., intrathecal
chemotherapy).14
Treatment options for breast lymphomas include
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surgery, radiotherapy (RT), and chemotherapy.4
Although no agreement has been reached for the best
treatment for PBL, these methods can be applied
alone or in combination.4 Surgical interventions
consist of biopsy, lumpectomy with or without
axillary lymph node (ALN) dissection, and
mastectomy with or without ALN dissection
procedures.5 The largest retrospective analysis
demonstrated that mastectomy provides no survival
benefit compared to lumpectomy or biopsy in PBL;4
however, surgery does not have any role in the
treatment of DLBCL. The standard care in diffuse
large B-cell lymphoma (DLBCL) treatment is
Rituximab, Vincristine, Doxorubicin, Cyclophosphamide, and Prednisone (R-CHOP). Rituximab is
considered as a chimeric monoclonal antibody
against the CD20 B-cell antigen and has more
therapeutic role in diffuse large B-cell lymphoma.15,16
In this case, the patient was treated with
combination therapy. We chose this regimen to rely
on the reports of Lokesh et al., which explained
primary breast DLBCL is a rare entity; so,
combination therapy involving chemotherapy and
radiation could lead to a longer overall survival and
avoidance of the morbidity of mastectomy. 17
Moreover, recently such regimens (R-CHOP and
RT) are applied in limited stage diffuse large B-cell
lymphoma of other sites.18
RT with three-dimensional conformal was
applied for whole breast and axillary lymph nodes
irradiation after chemotherapy with R-CHOP. The
radiation doses vary greatly, in previous reports,
fluctuating between 30 to 60 Gy. Thus, the optimal
radiation dose of breast cancer is unknown, and the
median dose in most reports is 40 Gy.4, 19, 20 In our case,
the mass was irradiated to a total of 50 Gy after a
complete response to R-CHOP chemotherapy. After
chemotherapy, the mass size was decreased
remarkably. Previously doses up to 40 Gy applied for
limited cases of breast lymphoma, small masses, and
extensive surgery have been reported in various
papers, but our choice of treatment for this patient
was 50 Gy, 40 Gy for the whole breast and 10 Gy as a
6, 21
boost.
Other studies confirmed that combined treatment
with RT and chemotherapy was the best treatment
compared to the single modality because it improves
overall and event-free survival significantly.6 The
retrospective research study carried out by the
International Extra-nodal Lymphoma Study Group
confirmed that after combined radiation therapy and
chemotherapy, the 5-year OS was 63%, which was
significantly greater than either radiation therapy or
4
chemotherapy alone.
The management of PBL is not currently
standardized. However, similar to other lymphomas,
a diagnostic biopsy or limited surgery followed by
chemotherapy accompanied by radiotherapy is
suggested. A recent study emphasized the importance
144

of combined therapy, which is important for
avoiding an unnecessary mastectomy in PBL
patients.22 Although there was a clinical suspicion of
PBL, an appropriate pre-therapeutic clinical workup
with a core needle biopsy and IHC was helpful and
avoided an unnecessary mastectomy in our patient.
Due to the small number of such patients, the
implementation of a single center randomized trial is
impossible, so in the event of common multi-trials
and using different therapies and prospective studies,
it will be possible to evaluate the effects of each
treatment separately as well as better staging
methods that have not been well established in the
case of PBL.
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