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Introduction 

The oldest known reference to male breast cancer (MBC)- 
although the word cancer was not used-has been found in an 
Egyptian manuscript on trauma surgery, the Edwin Smith Pa-
pyrus, around 3000-2500 BC [1]. The Greek physician Hippo-
crates (460-370 BC) used the term carcinoma to describe the 
“crab-like” spreading pattern of certain tumors, which roman 
physician Celsus (28-50 BC) translated into cancer. A second im-
portant historical registry, with an extensive clinical description 
of MBC is attributed to John of Arderne, an English surgeon, in 
1307 [2]. Not until the late nineteenth century can one find suf-
ficient reference to cases in the literature.

MBC is a rare clinical entity and it is estimated that it rep-
resents less than 1% of all cases [3]. In some specific areas of 
Africa and Egypt, however, the incidence of MBC is almost 5%. 
This high incidence in those areas seems to be due to infectious 
liver diseases caused by schistosomiasis (bilharziasis), which like 
in a chain reaction, leads to high levels of estrogen (hyperestro-
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genism), strongly related to an increased risk of MBC [4]. Unlike 
female breast cancers, MBCs appear at a more advanced age, 
contributing to a higher mortality and comorbidity rate, and 
are frequently associated with metastasis and multiple primary 
cancers at other locations. Additionally, hormonal receptors for 
Estrogen (ER) and Progesterone (PR) are expressed in 90% and 
96%, respectively, of MBCs, a higher proportion than in women 
[5,6].

The majority of the current information on MBC has been 
collected from retrospective studies of isolated cases with a 
very low number of patients [7-9]. Its low incidence highlights 
the difficulty of performance of randomized clinical trials, and 
only a scarce number of prospective studies with a significant 
number of cases have been published. As a consequence of this 
lack of data, very often the therapeutic decisions to treat MBCs 
are extrapolated from what has been learned from the study of 
female breast cancers.
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The objective of this study is to describe the various types 
of clinical presentations and evolution of 78 MBCs found in 75 
patients diagnosed in several hospitals in Vigo (Galicia, Spain) 
between the years 1977 and 2019. Our hope is that the infor-
mation provided here will contribute to bridge the gap and in-
crease awareness among patients and physicians, to eventually 
optimize the current management of this disease in males.

Materials and methods

A protocol was designed to record retrospective and pro-
spective data from male patients diagnosed with Breast Cancer 
(MBC) from October 1977 to March 2019 at four different hos-
pitals in the area of Vigo (Hospital Xeral Universitario de Vigo, 
Hospital Meixoeiro, Hospital Universitario Álvaro Cunqueiro  
and Hospital Povisa). Our study initially consisted in a total of 
81 histological cases of MBC, but 7 cases of primary breast car-
cinomas (PBC) had to be excluded due to absence of validated 
clinical data and incomplete follow-ups. The remaining 78 his-
tological cases included in this protocol were presented in 75 
patients and constituted our valid study.

The study variables included: Age at initial diagnosis, type of 
breast cancer, primary tumor location, histological type/grade, 
clinical stage, ER/PR and HER2 status, Ki67 index, family history 
of breast cancer, genetic profile, secondary tumor location, re-
lapse and 5-10 year survival rates. The immunohistochemical 
study allowed us to present the data as a function of the new 
classification for their genetic profile. The individual clinical fol-
low-up of each of the 75 patients made possible the collection 
of information about local relapses, metastasis and dates of fa-
tal termination of disease (exitus letalis).

The data collected in this study was introduced in a database 
built in Microsoft Excel and statistically analyzed with SPSS-PC 
software. The Kolmogorov-Smirnov test was initially used to de-
tect normal distribution. The χ-square test was used to compare 
qualitative variables and the student’s t-test and ANOVA were 
used to compare quantitative variables with two or more cat-
egories, respectively. For those variables not following a normal 
distribution, the Mann-Whitney U test was used for two inde-
pendent samples and the Kruskal-Wallis H test for more than 

two independent variables of equal/different sample sizes.

The Kaplan-Meier estimator was used for the analysis of 
survival from lifetime data. Survival graphs were constructed 
and compared using the Log-Rank test. The follow-up time (a 
quantitative variable measured in months) was calculated by 
measuring the time between the first cytological or histological 
confirmation of cancer and the end of the follow-up for each 
individual. The patient’s stage at the end of the follow-up pe-
riod was considered a dichotomic categorical variable: A “2” 
value was assigned to those patients with an evaluated event 
(“death” in the global survival curves or “relapse” in the free 
of disease survival curves) whereas a “1” value was assigned 
to censured cases, due to loss of data during the follow-up or 
because they didn’t show the evaluated event (death/relapse) 
at the end of the study and continued alive.

Results

The initial demographic data indicated that the mean age at 
diagnosis for the 75 patients was 68.8 ± 9.8 years. The youngest 
and the oldest patients were 41 and 90 years old, respectively 
(Table 1). The study of the histological types of breast cancers 
revealed that 94.9% (74 out of the total 78 breast cancers pre-
sented in these men) were PBCs. Considering that 3 men pre-
sented bilateral breast carcinomas, the total number of males 
included in our study with PBC was 71. The other four men in-
cluded: Two cases of primary breast sarcomas (one malignant 
fibrous histiocytoma and one Kaposi’s sarcoma), one case of 
metastatic breast cancer (of gastric origin) and one case of cuta-
neous microcystic adnexal carcinoma (or sclerosing carcinoma 
of sweat duct) located in the breast.

The detailed breakdown of the different histological sub-
types for the 74 PBCs showed that 86.5% of these cases were 
Invasive Ductal Carcinomas Not Otherwise Specified (IDC-NOS), 
diagnosed in patients with an average age of 69.9 ± 9.0years, 
with the youngest and the oldest patients 47 and 90 years old, 
respectively (Table 2). The remaining 13.5% cases of PBC were 
very variable, including subtypes such as infiltrating carcinomas, 
secretory, mixed and ductal, and they seemed to affect men in a 
younger range age (41-70 years).

Table 1: Histological types of breast cancer and mean age of the 75 male patients included in this study. (*in-
dicate total number of cancers, not patients)

Histological Types (HiT) Cases* Age (mean± SD)(years) AgeRange

Primary Breast Carcinoma (PBC) 74
Infiltrating=73

69.0 ± 9.6 41-90
In situ = 1

Primary breast sarcomas 2 65.5 ± 12.0 57-74

Metastasis in the breast 1 78

Microcystic adnexal carcinoma 1 46

Total Serie (HiT) n = 78 68.8 ± 9.8 41-90

Table 2: Histological subtypes of the 74 PBCs and mean age of the male patients with these sub-
types (71 patients, *indicate total number of PBCs)

Histological Subtypes (PBC) Cases* Age (mean± SD) (years) Age Range (years)

Invasive Ductal Carcinoma (IDC) NOS 64 69.9 ± 9.0 47-90

Infiltratingpapillary carcinomas 2 69 ± 16.9 56-74
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Micropapillary carcinomas 2 65 ± 12.7 57-81

Cribriform carcinoma 1 66

Secretory carcinoma 1 63

Mixed Carcinoma 1 70

Paget’s disease (clinical) 1 41

Infiltrating lobular carcinoma 1 63

Ductal carcinoma in situ 1 69

Total Serie (PBC) n = 74 69.0 ± 9.6 41-90

PBCs: Clinical presentations

The clinical presentations of the PBCs varied among the male 
patients. In our study we were able to trace back the history 
(patients’ reasons for first medical visit) of 68 of the 74 primary 
breast carcinomas (Table 3). All breast cancers were symptom-
atic, and the appearance of a lump was the main reason for a 
medical visit in 75% of the cases. The presence of a lump was 
associated in some of the other cases with a retraction of the 
nipple/areola, erythema or cutaneous ulceration. Clinical Pag-
et’s disease of the breast was found in 3 cases and a posterior 
finding after diagnosis of metastasis (stage IV) in 2 cases. Only 
3% of these carcinomas were discovered accidentally while 
evaluating other non-oncologic processes.

The initial evaluation by the physician (clinical exploration) 
is shown in Table 4. In agreement with what the patients have 
reported during their medical visit, the presence of a mass was 
the most common clinical sign (58.1%), followed by a mass with 
retraction of nipple and/or areola (20.3%), mass with cutaneous 
ulceration (8.1%) and eczema/crusty skin (4.1%). 

Table 3: Reasons for medical visits by 68 of the male patients 
with PBCs included in this study

Reasons for Medical Visit (MV) Cases (Incidence %)

Lump 42 (61.8)

Lump with retraction of nipple and/or areola 8 (11.8)

Nipple retraction 1 (1.5)

Lump with erythema and retraction of nipple 
and/or areola

1 (1.5)

Cutaneous ulceration with/out palpable lump 9 (13.2)

Eczema or crusty skin (clinical Paget’s disease of 
the breast)

3 (4.4)

Incidental finding due to other benign causes 2 (2.9)

Posterior finding after diagnosis of metastasis 2 (2.9)

Total Serie (MV) n = 68 (100 %)

Table 4: Initial evaluation by physician of the 74 PBCs included 
in this study.

Clinical presentations (detected by physician) Cases (Incidence %)

Mass 43 (58.1 %)

Mass with retraction of nipple and/or areola 15 (20.3 %)

Mass and cutaneous ulceration 6 (8.1 %)

Eczema or crusty skin (clinical Paget’s disease of 
the breast)

3 (4.1 %)

Metastasis and / or Cachexia from disseminated 
disease

3 (4.1 %)

Mass with erythema and retraction of nipple and/
or areola

1(1.4 %)

Mass with retraction of nipple and/or areola and 
cutaneous ulceration

1 (1.4 %)

Retraction of nipple and/or areola and cutaneous 
ulceration

1 (1.4 %)

Cutaneous ulceration 1 (1.4 %)

Total Serie (PBC) n = 74 (100 %)

PBCs: Location

In the 71 male patients with PBCs, 54.1% of these PBCs (40 
of 74) were located in the right breast and the rest (45.9%, 34 
of 74) were located in the left breast. As previously mentioned, 
only 3 men (4.2% of the 71) presented bilateral breast carci-
noma. Neither multi centricity nor multi focality was observed 
in any case. Figure 1 shows the general location of the 74 PBCs 
with a clear dominance, 83.8% of the cases, in the central or 
subareolar region.

Upper inner quadrant
2 (2.7 %)

Junction upper quad-
rants 1 (1.4 %)

Upper outer quadrant
4 (5.4 %)

Central region or 
subareolar
62 (83.8 %)

Junction inner quad-
rants 2 (2.7 %)

Junction outer quad-
rants

1 (1.4 %)

Lower inner quadrant
0 %

Lower outer quadrant
2 (2.7 %)

Junction lower quad-
rants 0 %

Figure 1: Location of the 74 PBCs in the males included in this 
study
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PBCs: Histopathology

The characterization of the histological grade of 61 of the 
PBCs resulted in 14.8% classified as Grade I, 49.2% as Grade II 
and 36.1% as Grade III (Table 5). None of the tumors presented 
multifocality (originated from a unique cellular clone) or multi-
centricity (presented in another breast quadrant other than the 
one with the dominant mass). Additionally, we didn’t observe 
an extensive intraductal component (when the carcinoma con-
stitutes more than 25% of the primary tumor with intraductal 
foci).

The presence of intramural vascular invasion was detected 
in 45.6% of 57 cases, and in 11.4% of 70 cases the intradermal 
presence of Paget’s cells was confirmed. The patient distribu-
tion by the pTNM system (Pathological Tumor Node Metastasis) 
indicated that 23.8% of 67 cases were T2/T3 tumors and 17.9% 
were T4, with extension to the chest wall/skin/inflammatory. 
When the axillary invasion was evaluated, 60% of 60 cases were 
positive, with 50% of these (18 of 36 cases) classified as N1a (in-
volving 1-3 lymph nodes) and 27.7% (10 of 36) as N2a (involving 
4-9 lymph nodes).

Based on the results from the histological studies and the 
pTNM classification system, we found that 29.7% of 64 breast 
carcinomas were stage I, 34.4% were stage II, 26. 6% were stage 

Table 5: Histopathology of the PBCs found in the male patients included in this study

Breast cancer description and staging Cases Incidence (%)

Histological Grade

Grade I (well differentiated) 9 of 61 14.8

Grade II (moderately differentiated) 30 of 61 49.2

Grade III (poorly differentiated) 22 of 61 36.1

Presence of intratumoral vascular invasion 26 of 57 45.6

Paget’s disease, histologically confirmed 8 of 70 11.4

Tumor Size (pTNM)

pTis (carcinoma in situ) 1 of 67 1.5

pT1 (tumor≤ 20 mm in greatest dimension) 38 of 67 56.7

pT2 (tumor >20 mm but ≤ 50 mm in greatest dimension) 15 of 67 22.4

pT3 (tumor > 50 mm in greatest dimension) 1 of 67 1.5

pT4 (any size, with direct extension to the chest wall/skin/inflammatory) 12 of 67 17.9

Axillary invasion
(pTNM)

Negative 40 % pN0 (no regional lymph node metastasis) 24 of 60 40

Positive 60 %

pN1mi (micrometastases, 0.2 - 2 mm)
pN1a (1-3 lymph nodes, at least one > 2 mm)
pN2a (4-9 lymph nodes, at least one > 2 mm)
pN3a (> 10 lymph nodes, at least one > 2 mm)
pN3c (metastases in ipsilateral supraclavicular lymph 
nodes)

5 of 60
18 of 60
10 of 60
2 of 60
1 of 60

8.3
30

16.7
3.3
1.7

Staging (pTNM system)

Stage 0 1 of 64 1.6

Stage I 19 of 64 29.7

Stage II 22 of 64 34.4

Stage III 17 of 64 26.6

Stage IV 5 of 64 7.8

III and 7.8% were stage IV. Only 1 of the 64 breast carcinomas 
was at stage 0.

PBCs: Immunochemistry

The immunochemical profile of the PBCs involved hormonal 
Receptors for Estrogen (ER) and Progesterone (PR), Human Epi-
dermal Growth Factor Receptor 2 (HER2) and Ki67 proliferative 
index (Table 6). Expression of ER or PR was observed in 61 of 66 
(92.4%) and 53 of 62 (85.5%) of the PBCs. The HER2 test per-
formed with immunohistochemistry (IHQ) in 66 of the carcino-
mas revealed that 77.3% were HER2 negative, 7.6% were HER2 
positive and 15.2% were border line. To clarify these results, 
an amplification study using Fluorescent in Situ Hybridization 
(FISH) was used to reclassify the borderline HER++/+++ carcino-
mas found with IHQ. This additional test allowed us to regroup 
the cases as 12.3% (8 of 65) HER2 positive and 87.7% (57 of 65) 
as HER2 negative, leaving only 1 case out of 66 as unclear (but 
only because information about the FISH test was unknown). 

Another diagnostic indicator measured in our studyof PBCs 
was the Ki67-marker of proliferating cells (Table 6). The infor-
mation collected for 53 of the primary breast carcinomas, indi-
cated that 66% of them presented a high proliferation index≥ 
20%, with 11.3% and 22.6% of the carcinomas presenting inter-
mediate and low indexes, respectively.
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Table 6: Immunochemical profile of the PBCs found in the 
male patients included in this study

Immunohistochemistry profile Cases (Incidence %)

Hormonal 
Receptors

Estrogenic Receptor (ER) positive 61 of 66 (92.4)

Progesterone Receptor (PR) posi-
tive

53 of 62 (85.5)

HER2

HER2 +++ (>80% positive) – IHQ
With additional FISH amplification

5 of 66 (7.6)
8 of 65 (12.3

HER2 ++ (>80% nuclear) – IHQ
With additional FISH amplification

10 de 66 (15.2)
Unknown

HER2 -/+ (<80% negative) - IHQ
With additional FISH amplification

51 of 66 (77.3)
57 of 65 (87.7)

Ki67 Prolif-
erative index

Low Ki67 (≤ 10%) 12 of 53 (22.6)

Intermediate Ki67 (< 11% and ≤19%) 6 of 53 (11.3)

High Ki67 (≥ 20%) 35 of 53 (66.0)

Genetic risk factors for PBCs

This study also involved the collection of the family history of 
breast cancer in the 71 patients with PBC (Table 7). In 28.1% of 
the patients, the carcinomas could be traced to a family cluster 
of genetic origin (7% BRCA1/2 positive and 21.1% with at least 
one family member with cancer) and 25.3% of suspected genetic 
origin (Table 5). The genetic testing results for BRCA1/2, MUTYH 
and a complete genetic panel of some of the carcinomas are 
shown in Table 8. Despite the fact that no genetic testing has 
been performed in 80.3% of the 71 patients investigated, and 
results were pending for 2 patients, the data obtained from the 
remaining tested 12patients indicated that 33.3% were BRCA2 
positive, 25% were BRCA1/2 negative and 8.3% were BRCA1 
unclear or MUTYH + BRCA1/2 negative. The amplified genetic 
study of 3 patients was also negative.

Clusters of breast cancer within the family Cases (Incidence %)

Hereditary cancer syndrome (BRCA1/2 
positive) 5 (7.0)

Clinical phenotype with suspected genetic 
origin* 18 (25.3)

At least one family member with cancer 
(first degree relative) 15 (21.1)

Not family history of cancer (first degree 
relative) 19 (26.7)

Not data available 14 (19.7)

Total Serie (patients) n = 71 (100 %)

Table 7: Family history of breast cancer in the 71 male patients 
with PBCs

*Clinical phenotype with suspected genetic origin: The male patients 
presenting carcinomas had also familial breast cancer, but not neces-
sarily affecting three generations.

Table 8: Genetic studies of BRCA1 and BRCA2 in the 71 male 
patients with PBCs

Performed genetic testing Cases (Incidence %)

No genetic testing 57 (80.3)

Pending results 2 (2.8)

Complete genetic panel with negative 
results* 3 (4.2)

BRCA1 and BRCA2 negative 3 (4.2)

BRCA 1 variant of uncertain results 1 (1.4)

MUTYH positive and BRCA1/BRCA2 negative 1 (1.4)

BRCA 2 positive 4 (5.6)

Total Serie (Patients) n = 71 (100 %)

* In these 3 cases, a first testing for BRCA1/2 gave negative results. A 
second amplified genetic study was performed to include testing for 
PTEN, TP53, CDH1, RAD51C, RAD51D, MLH1, MSH2, MSH6, PALB2, 
CHEK2, BRIP1, STK11 and ATM. This test also gave a negative result.

Associated primary cancers to PBCs

The analysis of the comorbidity (presence of one or more ad-
ditional conditions co-occurring) in our male patients with PBC 
revealed that 11.3% (8 of the 71 patients included in our study) 
presented chronic hepatopathy. In seven of these cases, due 
to chronic alcoholism and in one case caused by the hepatitis 
C virus (data not shown). The evaluation of our patients also 
revealed that a third of them (33.8%, 24 of the 71) presented 
multiple primary cancers, besides the primary breast carcino-
ma, with 14% of them (10 patients) showing three or more can-
cers (Table 9). The most common locations for these associated 
cancers were: Prostate (8 adenocarcinomas), skin (4 basal and 
3 squamous cell carcinomas), colon (4 adenocarcinomas) and 
bladder (4 carcinomas). Other less frequent malignant tumors 
affected the kidneys, pancreas and larynx.

We were able to confirm the presence of systemic relapse/
recurrence in 19 (26.8%) of the 71 males with breast cancer. 
Tables 10 and 11 show the initial and final clinical presentations 
of the different types of metastases found in 16 of these 19 
patients. More than 50% of the initial metastasis involved the 
bone, lung and/or pleura and skin/soft tissue, and only a 6.3% 
of the metastases affected more than three areas (multiple lo-
cations). The final spread patterns for the metastases found in 
these patients revealed that all 16 patients were affectedover-
time atmultiple areas, with 43.75% of the patients with metas-
tasis affecting two areas and 31.25% of the patients affected in 
more than three areas, a 5-fold increase when compared with 
the initial clinical presentation.

Recurrence and survival rate

In our study we observed that only 5 (7%) of the 71 male pa-
tients with PBCs presented locoregional recurrence (LRR). The 
intervals between diagnostic and LRR in these 5 maleswere 12, 
15, 59, 96 and 99 months (data not shown).

The Kaplan-Meier survival curve for our study of 74 PBCs in-
dicated that the overall 5-year survival rate wasnear 80% and 
continued to decrease at a similar decline until year 7-8, show-
ing a steeper decrease at the 8-10year interval.This indicated 
that from the time of initial diagnosis, the survival rate at 10 
years decreased more than 40%.
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Table 9: Types of primary cancers and other malignant tumors found in 24 of the 71 males with PBCs

Patient Breast Prostate Cutaneous* Colon * Bladder Lung Other malignant tumors *

1 Bilateral ------ ------ ------ ------ ------ ------

2 Bilateral ------ ------ ------ ------ ------ ------

3 Bilateral Prostate ------ ------ ------ ------ ------

4 Unilateral Prostate ------ ------ ------ ------ ------

5 Unilateral Prostate BCC ------ ------ ------ ------

6 Unilateral Prostate BCC ------ ------ ------ Kidney

7 Unilateral Prostate BCC CRC ------ ------ ------

8 Unilateral Prostate ------ CRC ------ ------ ------

9 Unilateral ------ BCC ------ ------ ------ ------

10 Unilateral Prostate SCC ------ ------ ------ ------

11 Unilateral Prostate SCC ------ ------ ------ Angiosarcoma

12 Unilateral ------ SCC ------ ------ ------ ------

13 Unilateral ------ Melanoma ------ ------ ------ ------

14 Unilateral ------ ------ CRC ------ ------ PDAC

15 Unilateral ------ ------ CRC Bladder ------ ------

16 Unilateral ------ ------ ------ Bladder ------ ------

17 Unilateral ------ ------ ------ Bladder ------ ------

18 Unilateral ------ ------ ------ Bladder ------ CLL

19 Unilateral ------ ------ ------ ------ Lung ------

20 Unilateral ------ ------ ------ ------ Lung ------

21 Unilateral ------ ------ ------ ------ ------ Larynx

22 Unilateral ------ ------ ------ ------ ------ Kidney

23 Unilateral ------ ------ ------ ------ ------ Gastric

24 Unilateral ------ ------ ------ ------ ------ Glioma

*BCC: Basal Cell Carcinoma; CLL: Chronic Lymphocytic Leukemia; CRC: Colorectal Carcinoma; PDAC:  Adenocarcinoma of 
the Pancreatic Biliary Duct; SSC: Squamous Cell Carcinoma

Table 10: Types of metastases initially found in 16 of the 
patients with PBC

Distant metastases: Initial clinical presentations Cases (Incidence %)

Bone Metastases 5 (31.1)

Lung and/or pleural metastases 4 (25)

Skin and soft tissue metastases 2 (12.6)

Bone and lung metastases 1 (6.3)

Bone and liver metastases 1 (6.3)

Liver and lung metastases 1 (6.3)

Liver metastases and mesenteric adenopathies 1 (6.3)

Multiple locations (more than three) 1 (6.3)

Patients n = 16 (100 %)

Table 11: Types of final patterns for metastasis found in 16 pa-
tients with PBC. A “visceral” pattern indicates the affectation of the 
pleura, lung and/or liver

Distant metastases: Final spread patterns
Cases (Incidence 

%)

Multiple metastases: Visceral and bone 4 (25)

Multiple metastases: Visceral 3 (18.9)

Multiple metastases: Visceral, bone, brain and ganglia 2 (12.6)

Multiple metastases: Visceral, bone and ganglia 1 (6.3)

Multiple metastases: Visceral, bone and cutaneous 1 (6.3)

Multiple metastases: Visceral and ganglia 1 (6.3)

Multiple metastases: Visceral, cutaneous and ganglia 1 (6.3)

Multiple metastases: Visceral and cutaneous 1 (6.3)

Bone Metastases 1 (6.3)

Multiple metastases: Cutaneous and ganglia 1 (6.3)

Patients n = 16 (100 %)
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Figure 2: Kaplan-Meier survival curve of patients with PBCs.

Diagnosis Nº cases Nº events
Censored

Nº Percentage

Breast cancer male 74 44 30 40,5 %

Discussion

Breast cancer is an important health problem that affects 
women in 99% of the cases, being an uncommon entity in men 
with an incident ratio of 1:1000. Because this disease is rare 
among men, our knowledge of its biological characteristics, risk 
factors, clinical presentations and prognosis is very limited, and 
although it shares many similarities with breast cancer in wom-
en, there are also important differences.

In 1979, Yap et al. reported an incidence rate of 0.9% in a 
study of MBC in 90 men [10]. A similar percentage was found 
in a 1988 study of 1075 breast cancers in Vigo (Spain), with 10 
male cases (3), and in another study of 8355 breast cancers di-
agnosed between 1990-1999 in 24 hospitals in Cataluña (Spain), 
where 77 cases were MBC [11].

Similarly, to what happens in women, exposure to ionizing 
radiation is an important risk factor for breast cancer in males, 
with a period of induction of 20-25 years [12]. Specifically, the 
radiation related with the treatment for Hodgkin’s disease is 
considered of high risk (RR = 7.2) [13]. Other environmental 
and work factors that are often mentioned in the literature and 
may play a role in male breast cancer are exposure to mammary 
carcinogens (petroleum products, organic petroleum-based sol-
vents, polycyclic aromatic hydrocarbons) and endocrine disrup-
tors (alkyl phenolic compounds). Additionally, high temperature 
environments (ovens, steel factories) have been reported to in-
duce testicular abnormalities and failure, and therefore increase 
2-4 times the risk for breast cancer in males working in these 
conditions. Igci et al. mentioned in a study [14] that obesity and 
chronic liver disease might also be contributing factors.

Clinical presentations

The average age at diagnosis of PBCs for our 71 male patients 
was 69 ± 9.6 years. Considering that three of these men pre-
sented bilateral carcinomas, the total count of detected PBCs 
was considered to be 74. The mean age found in our study co-
incide with the mean age found in a study of 24 PBCs (22 men, 

2 with bilateral carcinomas) described by McKinley et al. [15]. 
Other studies have reported average ages oscillating between 
63 and 68 years, with a percentage of MBC representing 0.5-
0.8% of all cases of PBC [16-24]. Unlike breast cancer in women, 
where a bimodal age distribution for incidence is found, with 
peaks at 55 and 65 years [3], the incidence of breast cancer in 
men increases at a constant rate with age. In fact, MBC is con-
sidered a disease of advanced age (over 65 years) with distinc-
tive features from female breast cancer [25].

The most common histological type of PBC found in our study 
of males was the IDC-NOS, representing 86.5% (64 of 74) of the 
cases. This frequency was similar (84.7%) to what Burga et al 
[26] observed in their study of 778 cases in 2006. The breast tis-
sue in boys and girls is similar until puberty. During male puber-
ty, unlike in females, the levels of testosterone increase, causing 
the involution and atrophy of the ducts. Therefore, the breast 
of an adult male consists of subcutaneous adipose tissue with 
some remnants of ductal tissue in the subareolar region, and 
the development of lobules is not observed unless exposure to 
high hormonal concentrations (estrogens and progesterone) 
has happened. In adult females, the breast tissue contains ducts 
and lobules at the end of those ducts, and infiltrating lobular 
carcinoma represent almost 10% of all the PBCs. In men, how-
ever, the absence of acinose glands and lobules in their breasts 
makes this type of tumors less frequent [27,28]. In our study 
we found that only 1 of the 74 PBCsevaluated (1.35%) was diag-
nosed as an infiltrating lobular carcinoma.

Considering that the majority of the mammary tissue in adult 
males is located in the subareolar central region of the breast, 
it is logical to think that the most common clinical presentatio-
nis a mass in that area. In fact, 75% of our patients mentioned 
during their initial medical visit the presence of a lump, with 
a few cases mentioning additional retraction of nipple and/or 
areola or cutaneous ulceration. The evaluation by the physician 
confirmed patients’ descriptions, with only a 4.1% of cases with 
clinical breast affectation with Paget’s disease, and 4 cases of 
accidental findings while exploring other pathologies.

Histology and immunochemistry

MBC is, unfortunately, often diagnosed at a more advanced 
stage than in females, probably due to a lack of knowledge and 
understanding of men’s risk for this disease and the absence 
of preventive exams. Due to the low amount of breast tissue 
(fibroglandular parenchyma) in males, cutaneous and pectoral 
muscle affectations and lymph node involvement are frequent-
ly found (40-50% of the cases), however, only 3.8% present de 
novo metastases [29]. Tables 5-6 in this study show the clini-
cal characteristics, histology and immunochemistry of the PBCs 
found in our male patients, as well as the patterns of metasta-
sis observed. Our data indicates that in more than 50% of the 
cases, when these carcinomas are detected, they are already 
moderately differentiated, with axillary and intratumoral vascu-
lar invasion, an increasing tumor size and a stage II/III (pTNM 
system). 

MBC is characterized by a higher frequency of tumors with 
positive hormonal receptors. In our study we found that 92.4% 
of 66 cases of PBCs were ER positive, and these patients could 
benefit from a treatment with tamoxifen, and unlike from the 
use of aromatase inhibitors [30]. Despite the known benefits 
in survival rates of treatments with tamoxifen, some studies 
indicate that a great percentage of males interrupt the treat-
ment before the 5-year mark due to their lower tolerance to the 
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treatment, contributing to a lower success in males from this 
when compared with females [31].

MBCs are very sensitive to hormonal changes. The hormonal 
imbalance between an excess of estrogen and a deficiency of 
androgens (testosterone) increases the risk. This imbalance can 
happen endogenously, due to abnormalities in the testicles, 
such as undescended testicles (12 times higher risk), orchitis or 
testicular lesions [32], which decrease the production of andro-
gens. They can also be due to hepatic dysfunctions and chronic 
liver diseases such as cirrhosis, because of a decrease in the 
hepatic inhibition of estrogens and an increase in their periph-
eric expression [33]. In our study, we paid special attention to 
patients’ previous history of hepatopathy. We observed that 
11.3% (8 of 71) of the MBCs had a chronic hepatopathy: Seven 
cases of chronic alcoholism and one case of chronic hepatitis 
caused by hepatitis C virus.

Klinefelter syndrome (genotype XXY) is also considered a 
strong risk factor for MBC (50-fold higher compared to a male 
with normal genotype) and can represent 3-7.5% of the cases 
[34]. This syndrome is characterized by gynecomastia, testicular 
dysgenesis and a disequilibrium in the hormonal levels of estro-
gen (elevated) and androgens (decreased). Exogenous causes, 
such as treatments for prostate cancer, or androgenic and es-
trogenic therapies for transgender treatments can also increase 
the risk of breast cancer.

Genetics

Family history of first-degree cancer is associated with a 
higher risk for breast cancer. Studies show that approximately, 
15-20% of MBCs have family history of breast or ovarian cancer, 
and only 10% can be traced to a known genetic origin (18).In 
our study, more than 50% of the patients had a hereditary can-
cer syndrome, a family cluster of genetic origin, or at least one 
family member with cancer (first degree relative).

BRCA2 mutations can be present in up to 14% of the males 
with breast cancer, with BRCA1 mutations occurring very rarely 
(0-4%), except in individuals of Ashkenazi’s Jewish origin, where 
they can represent 4.5% [35]. Other genes found to be asso-
ciated to MBC include CHECK2, PALB2, PTEN (Cowden’s Syn-
drome), TP53 (Li-Fraumeni’s Syndrome), and genes involved in 
repair (Lynch’s Syndrome) [36-39]. The CYP17 gene, that codes 
for an enzyme responsible for producing sexual steroids, has 
also been proposed as a candidate gene. Despite the discovery 
of these several genes, the presence of a BRCA2 mutation con-
tinues to be considered of higher risk for breast cancer. In our 
study 4 of the 12 tested patients with PBC (33.3%) presented 
this type of mutation.

An association between specific genetic mutations and some 
other types of cancers, besides breast cancer, is well document-
ed. The breast cancer linkage consortium reported in 1999 that 
BRCA2 mutations increase the risk of prostate cancer (RR = 4.65), 
bile vesicular (RR = 4.97), pancreas (RR = 3.51) and malign mela-
noma (RR = 2.58) [40]. Additionally, BRCA1 mutations are asso-
ciated with a higher risk (two times higher) of colorectal cancer, 
pancreatic (three times higher) and gastric (four times higher) 
when compared with the general population [41]. Therefore, 
it is important for all men diagnosed with breast cancer to re-
ceive genetic counseling and testing. In our study, what caught 
our attention was the fact that, in spite of recording more than 
50% of the patients with a family history of known cancers, only 
20% of these patients have had a genetic study done. This ab-

sence of genetic testing could be due to a lack of resources or 
lack of awareness by the physicians or the patients. Regardless 
of the motive for this gap, it is crucial to recognize the impor-
tance of these types of tests and the existence of ongoing proj-
ects where these individuals could be perfect candidates (for 
example NCCN Clinical Practice Guidelines in Oncology (NCCN 
Guidelines®) Genetic/Familial High-Risk Assessment: Breast and 
OvarianVersion 3.2019 - January 18, 2019).

Metastases and survival rate

Patients with previous history of breast cancer have a high 
probability of having a second contralateral breast cancer and/
or associated non-mammary primary cancers, but published 
data is inconsistent [42-44]. The possible causes for the devel-
opment of multiple cancers seem to be closely related to a late 
appearance of the breast cancer in the male and probably linked 
to genetic factors that predispose them to the development of 
malignant neoplasia’s. In our study, we observed that up to one 
third of the patients (33.8%, 24 of 71 males) presented mul-
tiple primary cancers and 14% (10 of 71) showed at least three 
different types. The non-mammary cancers associated more 
frequently were: 8 prostate adenocarcinomas, 4 basaliomas, 
4 colorectal adenocarcinomas and 4 bladder carcinomas. The 
follow-up of 16 of these patients revealed distant metastases 
affecting more than three areas overtime. 

Some studies have shown that MBC has a lower survival 
rate than breast cancer in females, with a morbidity risk 41% 
higher in the male population and a survival rate lower at 5 and 
10 years (85% and 73% respectively) than those in the female 
population (90 and 85% respectively) [45]. These differences in 
the prognosis could be explained as a consequence of the spe-
cific biological characteristics of breast cancer in males: A high-
er histological grade and a higher Ki67 (marker of proliferating 
cells). The patients included in our study presented a decreased 
survival rate to 80% at 5-year and less than 60% at a 10-year 
period, mostly due to the increased presence of multiple me-
tastases affecting vital organs, and the difficulty to treat these 
metastases successfully in patients of advanced age.

Closing remarks

The preferred current treatment for MBC is the mastectomy 
followed by a selective biopsy of the sentinel lymph node and/
or axillary dissection in case of a confirmed affectation of the 
lymphatic nodes. The systemic adjuvant treatment with che-
motherapy and/or hormone therapy is decided, as in the case 
with females, based on the age of the patient, the stage of the 
disease and the stage of the hormonal receptors. In this regard, 
the advanced age of most of the patients at the time of the 
diagnosis, makes difficult the application of more aggressive 
treatments.

MBC continues to be a rare disease at this time, but due to 
its higher mortality and comorbidity, it should be considered 
a topic of interest to improve its prevention, treatment and 
survival rate. It is necessary to increase the appropriate educa-
tion at health care centers and create awareness in the society 
about the importance of its early diagnosis.Additionally, since 
we also know that a high number of these patients and their 
family members are carriers of genes that predispose them to 
cancer, we should provide appropriate genetic counseling and 
testing, and the correct clinical follow-up to these patients and 
their relatives.
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