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Abstract 

 

Breast cancer continues to be a leading cause of death among women aged over 40 years. This type 

of neoplasm is diagnosed quite rarely in male sex over 60 years, with an incidence almost 100 times 

lower in men versus women. No definite cause of occurrence of this ailment has been yet discovered 

in male sex, as well as in the case of breast cancer in female sex, but both environmental and 

genetic factors are incriminated. It appears that BRCA2 mutations are associated with increased 

risk of male breast cancer (MBC) and invasive ductal carcinoma is the predominant histological 

type of disease, which is positivity of both estrogen and progesterone receptors. This review was 

made with an aim to analyze morphological and immunohistochemical features on male breast 

cancer. PubMed and Medscape were used to identify systematic reviews published using the title 

term “molecular subtype of male breast cancer”. 
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Introduction 

 

 Breast cancer in men (MBC) is a rare 

malignant disease, only about 1% of all cases 

being diagnosed worldwide [1]. There are 

biological differences between male and female 

sex, that are mentioned in the literature 

(PubMed), but they are not related to 

morphology in such an important measure. The 

morphological similarity of the two sexes from 

the neoplastic point of view is mainly 

represented by the ductal carcinoma of the 

infiltrative type. MBC is diagnosed at a much 

older age, at an advanced TNM stage associated 

with the enlargement and greater involvement 

of lymph nodes versus FBC [2].  

 Since the MBC occurs quite rarely, treatment 

strategies are based in particular on the 

therapeutic methods used in the case of female 

breast cancer (FBC). With the development of 

targeted agents against human epidermal growth 

receptor (HER-2) such as: lapatinib, 

trastuzumab, pertuzumab or hormonal agents 

(aromatase inhibitors), the results of treatment 

in FBC had a substantial improvement. In the 

absence of clinical trials, these drug-type 

treatments could not be fully implemented in the 

case of MBC [3].  

 Despite the treatment, between 30 and 50% 

of male patients known to have breast cancer at 

an advanced TNM stage, will suffer at least one 

bone metastasis with a significant decrease in 

quality of life. Only 20% of patients who have 
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already been diagnosed with at least one bone 

metastasis, will survive more than 5 years. 

Breast cancer cells once reached at the level of 

the bone microenvironment, will activate the 

osteoclasts or/and osteoblasts that will lead to 

bone destruction or bone apposition [4]. 

 

 

Materials and Methods 

 

 This paper aims to make a review of the 

notions in the literature about the current 

morphological and immunohistochemical 

features of male breast cancer and is based on 

the analysis of the results from the databases: 

Web of Science, Scopus and PubMed. The 

search used the formula: “male breast cancer” 

AND (“morphology” OR 

“immunohistochemistry”) and have been 

filtered according to the language (English) and 

publication year. 

 

 

Results 

 

BRCA1 and BRCA2 genes 

 The MBC is different from the FBC, due to 

the mutations occurring in the BRCA1 and 

BRCA2 genes. Mutations of the BRCA1 gene 

occur in 0-4% of cases, and those in the BRCA2 

gene are more commonly encountered in males, 

in a percentage of 4-16% of cases. Moreover, 

these mutations appear at a much lower age 

with a poorly and reserved prognosis [5]. 

 BRCA1 and BRCA2 are tumor suppressor 

genes that play a role in encoding DNA repair 

proteins. More than 1,200 mutations in the 

BRCA1 gene, respectively 1,300 mutations of 

the BRCA2 gene, were reported in the literature. 

Patients that have a defective allele BRCA1 or 

BRCA2 and in addition inherit the second fault 

allele from parents (mother or father) would 

develop a neoplasm, through an accumulation of 

additional mutations [6]. Mutations of the 

BRCA1 gene (located at the level of 

chromosome 17q21) are represented by the 

occurrence of STOP codons at the reading 

frame level, the result being a truncated type 

protein. The most common mutations are 

185delAG (leading to the formation of the 

STOP codon in the amino acid 39, in the protein 

sequence), respectively 188del11, which 

modifies the reading framework in the exon 

level 3, with the formation of a truncated 

protein. The repetitive type ALU sequences are 

characteristic elements for the gene BRCA1 [7].  

The rearrangement is uncommon in the case of 

BRCA2 gene (located in the 13q12-q13 

chromosome). From the 229th nucleotides level, 

the reading framework would begin, coding a 

protein of 390 kDa. BRCA2 has a functioning 

role similar to that of a repairing protein, from 

the DNA level, by interacting with the RAD51 

tumor suppressor. Most mutations consist of 

defects in the reading framework and in the 

occurrence of non-sense mutations at the level 

of exon 11, 617delT, being the most common 

mutation encountered [8].  

 Both BRCA genes are made up of complex 

genomic structures. BRCA1 is composed of 24 

exons, and BRCA2 of 27 exons. They both have 

a role in protein coding, BRCA1 codifies a 

protein consisting of 1863 amino acid and 

BRCA2 a protein consisting of 3418 amino 

acids [9].  

 However, there is quite little information on 

the pathology of breast cancer in men with 

mutations in genes BRCA1/2. Breast cancer in 

men is rarely representing less than 1% of all 

male neoplasms [10]. 

 

Pathology and Immunohistochemistry 

 Approximately 90% of breast cancer cases 

occurring in male sex are of the type of ductal 

invasive carcinoma. The ductal invasive 

carcinoma is a solid, whitish grey tumor, 

imprecisely delimited, with extensions in the 

adjacent adipose tissue. It has a high, hard 

consistency due to calcification, respectively the 

desmoplastic reaction. Rarely, the tumor may 

present soft consistency and well delimited 

edges. Dimensions range from 2 to 5 cm [11]. 

 The remaining carcinoma of the male 

mammary gland (less than 1,5%) are originated 

from the lobular epithelium. Invasive lobular 

carcinoma is characterized by the presence of 

cells arrangement, in a row, occasionally having 

a vacuole filled with perinuclear mucus, they 

may also present intense fibrosis reactions 

(desmoplastic reactions) [12]. 

 In most cases of breast cancer, high levels of 

hormonal receptors may be observed. Estrogen 

and progesterone receptors are more likely to be 

positive for male than for females. The 
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proportion of hormone receptor tumors can 

increase with aging [13].  

 Approximately 90% of breast cancer cases 

occurring in male sex have estrogenic receptors, 

respectively 81% progesterone. However, the 

overexpression of the HER2/neu oncogene, a 

useful prognostic marker, of breast cancer in 

female sex, is not always found in male cases. 

The role of the androgen receptor in male breast 

cancer is unclear, as the literature specifies, the 

expression of this receptor varies between 34 

and 95%, without influencing the prognosis 

[14]. 

 It is known that MBC, like the FBC, has 

positive androgenic receptors, hence these 

receptors of steroidal hormones may be 

considered an interesting target for medicines 

that may also block estrogen receptors. 

Androgen receptor therapy, according to the 

latest PubMed and specialty literature studies, is 

tested on both male and female subjects, both in 

monotherapeutical and as a combination of 

therapy with alpha estrogenic receptor 

inhibitors. The biological interaction between 

androgenic and estrogenic receptors in the case 

of MBC is still completely unexplored [15]. 

 Immunohistochemistry is used in the 

classification of breast cancer, because routine 

use of the analysis of the microarray gene 

expression is not possible [16]. 

 Estrogenic and progesteronic receptors are 

found at the level of the breast epithelium, both 

normal and neoplastic type. Estrogens play a 

role in the synthesis of progesterone, therefore, 

tumors of type RE + (estrogen receptor positive) 

may occur, respectively RP- (negative 

progesterone receptor) [17]. 

 Oncogene HER-2 / neu (from chromosome 

17) is responsible of encoding the synthesis of a 

transmembraneous protein with a molecular 

weight of 185 kDa, this being part of the 

tyrosine kinase receptor family. The same 

structural and functional correspondence has the 

epidermal growth factor receptor (EGFR) with 

tyrosine kinase receptors. HER1 and HER2 are 

associated with the development of breast 

cancer. The HER2 receptor is linked to growth 

factors, which produce both growth and cell 

division. The overexpression of HER-2/neu 

oncogene is encountered in breast cancer, 

generating a continuous cellular division [18]. 

 EGFR is a signaling molecule, involved in 

both biological and neoplastic processes. It is 

one of the most studied signaling pathways 

involved in the development of breast cancer. 

EGFR expression, in breast tumors metastases is 

high, correlated with an aggressive phenotype 

and a poor survival prognosis. The epidermal 

growth factor receptor (EGFR) was first 

discovered in the ErbB family of tyrozin-kinazic 

receptors, which includes a total of four 

members: ErbB1/He1, ErbB2/Her-2/neu, 

ErbB3/Her3 and ErbB4/Her4. In breast cancer, 

activation of aberrant EGFR contributes to the 

transformation of normal cells into neoplastic 

cells, respectively, to the invasion and 

progression of the primary breast tumors [19]. 

 The P53 gene is a recessive gene, located at 

the level of chromosome 17p13. By losing both 

alleles, the expression of the P53 gene will be 

lost. In breast cancer, the mutation of the P53 

gene is associated with a more aggressive 

disease with a low survival rate [20]. The 

mutation of the P53 gene results in the passage 

of breast neoplasia from preinvasive forms to 

invasive type. Lack of gene P53 causes loss of 

cell cycle control, of DNA replication, the 

fidelity of DNA replication and cellular 

apoptosis, so the cells with DNA lesions will 

survive and the tumor progression will occur 

[21].  

 The Ki-67 antigen is a marker of cellular 

cycle and cellular proliferation, used to estimate 

the proliferation coefficient in a cellular 

population. The Ki-67 antigen is a nuclear 

antigen expressed in all phases of the cellular 

cycle, but not in phase G0. In breast neoplasia, 

the percentage of positive Ki-67 cells is 

correlated with the parameters of 

aggressiveness, of tumor progression, of 

resistance to endocrine or chemotherapeutic 

treatment [22]. 

 Citokeratins are supportive proteins, that 

form the cellular cytoskeleton together with 

microtubules and actin filaments. Citokeratins 

contain 20 different polypeptides and are 

histopathological recognized, as intermediate 

filaments with a role in differentiating healthy 

tissues from the pathological ones. CK18 

together with CK8 are proteins that are 

expressed in adult epithelial organs (breast), and 

can also be expressed through tumors developed 

from the level of these breast tissues [23]. 
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Cytokeratins have some distinct advantages 

over marker proteins. Some researchers have 

shown that, primary mammary neoplasms with 

metastatic metastases, have the same 

cytokeratin, such as normal breast epithelium. 

The tumor expression of CK8 and CK18 were 

observed in over 90% of cases of breast 

carcinoma, thus the efficacy of 

immunohistochemical identification of breast 

cancer can be confirmed [24].  

 The most differentiated breast cancers are of 

type RE +, HER2-and RP +, while poorly 

differentiated tumors are HER2 +, RE-and RP-.  

Studies using the genetic expression profile 

identified five major molecular subtypes of 

breast cancer: “luminal A”, “luminal B”, 

“HER2 group”, “normal breast-like” group and 

“basal cell carcinoma” group. 

 The other molecular subtypes, such as 

“luminal C”, respectively “normal breast like” 

have been identified in some specialized studies 

[25]. 

 Category “luminal A” includes RE (+), 

RP (+) and HER2 (-) and Ki-67 <14% 

tumors. The luminal (+) subtype is better 

described and characterized by a panel 

of immunohistochemical markers: RP, 

RE, CK8.  

 Category “luminal B” includes tumors of 

type RE (+), RP (+) and HER2 (+), RE 

(+), RP (+), HER2 (-) and Ki-67 >14%. 

 The “HER2” group includes RE (-), RP 

(-) and HER2 (+) tumors. 

 Triple negative group includes RE (-), 

RP (-) and HER2 (-) tumors. 

 Basal group includes RE (-), RP (-), 

HER2 (-) and basal marker (+) tumors. 

 Normal like includes RE (+), RP (+), 

HER2 (-), Ki67 (-) tumors. 

 At the present, the clinical significance of the 

genetic expression or the immunophenotypical 

profile in the case of other types of breast cancer 

time, it is not known. Invasive ductal carcinoma 

is an exception [26].  

  

Breast cancer in male vs. female sex  

 The majority of breast cancers occurring in 

male sex are ER positive, in contrast to the 

female sex, the expression of the ER receiver is 

a marker of differentiation, indicating that breast 

cancer is still under hormone influence, with 

low aggression and maximum responsiveness to 

hormonal type therapy [27]. 

 In the literature there are few studies, 

focusing on the fact that, the level of estrogen is 

low in the body, but increased intratumorally in 

men. This fact is the question of whether men 

will have the same survival rate, if they benefit 

from the same endocrine treatment prescribed to 

postmenopausal women with tumor cancer (low 

estrogen level, with increased ER receptor 

expression) [28].  

 HER2 expression in breast cancer, in the 

male sex is controversial according to the 

specialty literature, men with HER2-positive 

breast cancer have a reserved prognosis towards 

women. Therapies for breast cancer in male and 

female sex have varied over the last decade by 

altering survival rates for both sexes [29]. 

 

 

Conclusion 

 

 MBC in contrast to FBC is rare and little 

research has been done. There is a substantial 

need to obtain more information about the 

anatomopathology and immunohistochemistry 

of MBC, as well as modern methods of 

treatment. The predominant histological type in 

MBC is invasive ductal carcinoma. BRCA1 and 

more frequently, BRCA2 mutations are 

associated with MBC. The high levels of 

hormonal receptors (ER, PR) and the 

overexpression of the HER2/neu oncogene, 

makes it attractive for endocrine and Her2 

therapies. Most research data on MBC are 

drawn from retrospective studies, thus are 

essential more studies from different oncology 

centers for a better understanding of optimal 

treatment approaches and to determine a 

specific treatment protocol. Education of male 

population is needed to increase knowledge of 

breast cancer and to encourage registration onto 

future studies, in case of MBC. 
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