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Abstract:  

​ This paper reviews the epidemiological risk factors, molecular pathogenesis, and standard 

treatment modalities for male breast cancer, highlighting the specific clinical roles of tamoxifen and 

GnRH analogs. Furthermore, it explores the psychological impact of the disease, with a particular 

focus on the social stigma experienced by the male population. Ultimately, this review emphasizes 

the critical need for more inclusive clinical trials to optimize treatment outcomes and improve the 

overall quality of life for male patients. 
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Perspective:  

To address the realities of breast cancer in men, it is essential to recognize how the lack of 

research directly impacts diagnosis, treatment options, and overall quality of life within the male 

population. The limited scientific attention given to male breast cancer not only delays detection but 

also results in treatment strategies that are often adapted from female-centered studies. This gap 

highlights the urgent need for more inclusive research that accurately reflects the biological and 

psychosocial experiences of men, ultimately improving clinical outcomes and patient care. 

 

Introduction:  

​ Breast cancer is a disease that affects women, though it is important to recognize that it also 

occurs in men at much lower rates. Male breast cancer (MBC) makes up about 0.5-1% of all breast 

cancer cases worldwide, with an incidence of roughly 1.3 cases per 100,000 men each year (Sah et 

al., 2025). Men are diagnosed at an older age than women and often present with more advanced 

disease, mainly because of the lack of routine screening and limited awareness among patients and 

healthcare providers. This delay in diagnosis underscores the importance of proactive efforts and 

encourages healthcare providers to take responsibility for early detection and better patient 

outcomes. The fact that its global incidence has been gradually rising should encourage healthcare 

professionals and researchers to pay closer attention to this condition, highlighting the need for 

increased awareness and understanding (Sah et al., 2025).  

This paper examines the biological and molecular characteristics of male breast cancer, 

along with its clinical presentation, treatment options, surgical limitations, and impact on quality of 

life. Additionally, as the paper analyzes the disease beyond traditional gender assumptions, it aims 

to offer a more comprehensive understanding of male breast cancer and underscore the importance 

of improved research and targeted clinical approaches.  
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Molecular Pathogenesis  

The initiation of breast cancer pathogenesis is a multifaceted process driven by a 

combination of environmental, lifestyle, and biological risk factors. External triggers such as 

smoking, alcohol consumption, diet, and radiation exposure, alongside intrinsic factors like aging 

and family history, create a physiological environment conducive to cellular transformation (Samad 

et al., 2025). These "triggers" act as catalysts for the transition of normal breast epithelium into 

hyperplasia, marking the beginning of a complex molecular journey toward malignancy (Samad et 

al., 2025). 

At the core of this transformation are critical genetic mutations that disrupt normal cellular 

homeostatic mechanisms. The molecular drivers involve a dual-pronged attack: the gain-of-function 

in oncogenes and the loss-of-function in tumor suppressor genes (Samad et al., 2025). In a healthy 

state, these genes act as the cell's "quality control" system. For instance, TP53 (the "guardian of the 

genome") is responsible for sensing DNA damage and triggering either repair or apoptosis; when 

mutated, the cell loses its ability to self-destruct even when heavily damaged (Samad et al., 2025). 

Similarly, BRCA1 and BRCA2 are vital for repairing double-strand DNA breaks; their inactivation 

leads to a "mutator phenotype" where genetic errors accumulate rapidly (Samad et al., 2025). 

Furthermore, the loss of PTEN removes the natural inhibition of the PI3K signaling pathway, 

essentially leaving the "growth switch" permanently ON (Samad et al., 2025). 

This genetic instability leads to the profound dysregulation of several key intracellular 

signaling pathways. As shown in the study (Figure 1), the abnormal activation of the ER, HER2, and 

PI3K/Akt/mTOR pathways provides signals that enable cells to bypass normal regulatory 

checkpoints (Samad et al., 2025). Furthermore, the involvement of the Wnt/β-catenin, JAK/STAT, 

Notch, and Hedgehog pathways fuels progression from carcinoma in situ to invasive carcinoma 

(Samad et al., 2025). This cascade of molecular signaling not only sustains tumor growth but also 

facilitates the invasive characteristics required for malignancy (Samad et al., 2025). 
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​  

 

(Figure 1: Samad et al., 2025) An analysis of breast cancer development reveals a complex interplay 

between molecular and environmental drivers. The process is initiated by genetic mutations in 

oncogenes and tumor suppressor genes, along with the disruption of critical signaling pathways. 

This transformation shifts healthy breast epithelium toward hyperplasia, eventually advancing from 

a preinvasive state (carcinoma in situ) to malignant, invasive carcinoma.  

 

Biological and Molecular Characteristics  

​ Understanding the biological basis of male breast cancer is crucial for grasping its clinical 

behavior and progression. The most common histological subtype in men is invasive ductal 

carcinoma, making up over 90% of cases (Jamil et al., 2025). This type of cancer begins in the 

epithelial lining of the milk ducts. It is commonly seen in men with breast cancer due to the limited 

development of lobular breast structures, which makes other subtypes like invasive lobular 

carcinoma relatively rare (Bhardwaj et al., 2024). Compared to female breast cancer, male breast 

cancer shares several pathological features, including tumor classification and receptor-based 
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subtypes. However, men are more likely to present with advanced-stage disease because of delayed 

diagnosis and lower awareness (Bhardwaj et al., 2024).  

​ A key biological feature of male breast cancer is its strong association with hormone 

receptor positivity. The majority of tumors are estrogen receptor (ER)-positive and progesterone 

receptor (PR)-positive, with studies indicating that approximately 80-90% of cases express these 

receptors (Jamil et al., 2025). This high prevalence suggests that tumor growth is largely driven by 

hormonal signaling pathways, particularly those involving estrogen, which has significant 

implications for targeted therapies. In contrast, human epidermal growth factor receptor 2 (HER2) 

overexpression is less common in men. Still, when present, it is linked to more aggressive tumor 

behavior and a poorer prognosis (Sah et al., 2025). The predominance of hormone receptor-positive 

tumors supports the use 

of endocrine therapies, 

which target these 

pathways, as illustrated 

in Figure 2. By visualizing 

the genomic and 

non-genomic signaling of 

the estrogen receptor, we 

can better understand 

how targeted treatments 

disrupt the mechanisms 

of tumor proliferation.  

 

​ In addition to hormonal influences, genetic factors are crucial in the development of male 

breast cancer. A combination of genetic, hormonal, and environmental risk factors influences the 
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development of male breast cancer. Among these, mutations in BRCA2 represent the most 

significant genetic contributor, with carriers exhibiting a markedly increased lifetime risk compared 

to the general population (Fox et al., 2022). While BRCA1 mutations also contribute to risk, the 

impact is less pronounced in men (Fox et al., 2022). Additionally, other susceptibility genes, such as 

PALB2, CHEK2, and PTEN, have been identified as contributing factors, though they exert a lesser 

influence on male breast cancer (Sah et al., 2025). Recognizing these genetic factors is vital for 

advancing research, guiding genetic counseling, and developing targeted screening strategies to 

improve early detection and management.  

 

Risk Factors, & Clinical Presentation  

A multifactorial interplay of genetic, hormonal, and environmental risk factors influences 

the development of male breast cancer. Among these, mutations in the BRCA2 gene confer the 

highest-penetrance genetic risk, while other genes, such as PALB2 and ATM, contribute to moderate 

increases in susceptibility (Ter-Zakarian et al., 2025). A strong family history is also a notable risk 

factor, with nearly 20% of affected men reporting a relative with breast cancer.  

Hormonal imbalance plays a central role in disease development. Conditions that increase 

estrogen levels or decrease testosterone—such as Klinefelter syndrome, obesity, liver disease, and 

hypogonadism—significantly elevate risk (Jamil et al., 2025). In addition, lifestyle and 

environmental factors, including chronic alcohol consumption, physical inactivity, and exposure to 

ionizing radiation, further contribute to disease susceptibility (Sah et al., 2025). Unlike women, men 

do not undergo routine breast cancer screening, which contributes to delayed detection and more 

advanced disease at diagnosis (Sah et al., 2025). This lack of screening, combined with limited 

awareness, significantly impacts clinical outcomes. 

Clinically, male breast cancer most commonly presents as a painless, unilateral mass located 

beneath the nipple, occurring in approximately 85–90% of cases (Sah et al., 2025). Additional 
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symptoms may include nipple discharge, retraction, or skin changes such as dimpling (Sah et al., 

2025). These signs are often misinterpreted as benign conditions, such as gynecomastia, leading to 

delays in seeking medical attention. 

As a result, many men are diagnosed at later stages of the disease, often when tumors are 

larger or have already spread to regional lymph nodes. This delay underscores the importance of 

increasing awareness and improving early detection strategies in male populations. 

(Table 1, Jamil et al., 2025)  

 

Surgical Management, Treatment Strategies, and Limitations 

The management of male breast cancer involves a multimodal approach that includes 

surgery, systemic therapies, and radiation. Due to the rarity of the disease, most treatment 
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strategies are adapted from protocols established for female breast cancer, which presents 

challenges in optimizing care for male patients. 

Surgery remains the cornerstone of treatment, with mastectomy being the most commonly 

performed procedure due to the limited amount of breast tissue in men. Although 

breast-conserving therapy may be an option in select cases, it is less frequently utilized, often as a 

result of later-stage diagnosis. The absence of routine screening contributes to larger tumor size at 

presentation, limiting less invasive surgical options. 

Neoadjuvant therapies, particularly chemotherapy, may be used prior to surgery to reduce 

tumor size and improve surgical outcomes. However, men tend to have lower rates of pathologic 

complete response than women, which may affect the overall effectiveness of this approach (Jamil et 

al., 2025). Following surgery, adjuvant treatments such as radiation therapy are recommended in 

cases involving large tumors or lymph node involvement to reduce the risk of local recurrence. 

Systemic therapies play a critical role in disease management, especially given the high 

prevalence of hormone receptor-positive tumors in men. Endocrine therapy, particularly tamoxifen, 

is the first-line treatment for estrogen receptor-positive cases and has demonstrated significant 

survival benefits (Bhardwaj et al., 2024). For patients who cannot tolerate tamoxifen, alternative 

regimens such as aromatase inhibitors combined with gonadotropin-releasing hormone analogs 

may be used (Bhardwaj et al., 2024). Chemotherapy, typically involving anthracyclines and taxanes, 

is reserved for patients with advanced or high-risk disease (Jamil et al., 2025). In addition, targeted 

therapies have expanded treatment options, with HER2-targeted agents such as trastuzumab and 

pertuzumab used in HER2-positive tumors, and emerging therapies including CDK4/6 inhibitors 

and PARP inhibitors showing promise (Sah et al., 2025). 

Despite these advancements, treatment resistance remains a major challenge. Resistance to 

endocrine therapy may arise from alterations in estrogen receptor signaling, allowing tumor cells to 

continue proliferating despite treatment. Similarly, resistance to chemotherapy can develop through 
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tumor adaptation to cytotoxic stress, while resistance to targeted therapies is often driven by 

additional mutations that promote tumor survival and progression (Sah et al., 2025). 

A significant limitation in the management of male breast cancer is the reliance on 

treatment strategies derived from female populations. The underrepresentation of men in clinical 

trials limits the development of male-specific guidelines and may reduce the effectiveness of current 

therapeutic approaches (Bhardwaj et al., 2024). Furthermore, delayed diagnosis often necessitates 

more aggressive surgical interventions, highlighting the need for improved awareness, earlier 

detection, and more targeted research focused on male patients. 

 

Quality of Life and Psychosocial Impact  

​ The diagnosis and treatment of male breast cancer extend beyond physical health, which 

significantly impacts men's quality of life and psychosocial well-being. One of the most significant 

aspects of survivorship in male breast cancer is the burden of treatment-related side effects. 

Endocrine therapy, particularly tamoxifen, is associated with a range of adverse effects such as hot 

flashes, mood changes, sexual dysfunction, and fatigue (Bhardwaj et al., 2024). Such side effects 

impact treatment adherence, wherein 25% of men discontinue therapy due to toxicity (Bhardwaj et 

al., 2024).  

​ Sexual health represents another critical concern for males with breast cancer because they 

experience a proportional decrease in libido and erectile dysfunction, which results from hormonal 

treatment (Pyo et al., 2025). Physical changes, along with limited research, significantly reduce 

men's quality of life. Additionally, many men report body image distress following mastectomy due 

to visible scarring and changes in physical appearance, which can lead to decreased self-esteem and 

social withdrawal that affects the psychosocial functioning of men.  

​ Furthermore, the perception that breast cancer is predominantly known as a female disease 

also contributes to feelings of stigma, isolation, and invisibility within healthcare settings (Pyo et al., 
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2025). Not to mention, support systems for men with breast cancer are often limited, as most breast 

cancer resources and groups are designed for women, which leaves male patients with few options 

for emotional and social support (Bhardwaj et al., 2024). Another common thing that impacts 

quality of life in men is the psychological stress that comes from the fear of recurrence and 

metastasis. Concerns about disease progression and survival greatly take a toll on men's mental 

health, especially on younger male patients who experience more emotional burden in comparison 

to older male patients (Pyo et al., 2025).  

​ Despite the limited support and research, studies suggest that overall global health status in 

men with breast cancer remains relatively high, which indicates that there are male patients who 

maintain functioning social and emotional well-being (Schroder et al., 2023). Nonetheless, there are 

specific symptoms— fatigue, insomnia, and pain– that continuously and greatly affect quality of life 

for men.  

 

Discussion  

​ The paper highlights the intricate and multifaceted nature of male breast cancer, 

emphasizing the important roles that biological, clinical, and psychosocial factors play in 

determining disease outcomes. The key biological features, such as a high prevalence of hormone 

receptor positivity and a strong association with BRCA2 mutations, underscore the need for 

recognition and validation by healthcare professionals and researchers. Such factors not only 

contribute to tumor development but also to clinical presentation and treatment response, as 

management depends on the tumor type.  

​ A significant obstacle in managing male breast cancer lies in the reliance on treatment 

strategies that are largely derived from studies focused on female breast cancer, and due to the 

rarity of the disease in men, as well as the historical exclusion of clinical trials for male breast 

cancers, many therapeutic approaches are based on female breast cancer cases. This raises 
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concerns about the applicability of different treatments due to the distinct anatomical and biological 

differences between males and females, despite having similarities in receptors, causing breast 

cancer tumors. Moreover, as discussed, the condition of breast cancer detrimentally impacts the 

quality of life due to the stigma associated with breast cancer, which is perceived as a female 

disease, which was another factor in late diagnosis and an insufficient support system for men with 

breast cancer.  

​ The overall findings heightened awareness, earlier detection, and the establishment of a 

research initiative to specifically target male breast cancer studies with emphasis on the need to 

improve the representation of men in clinical trials that would grasp the biology better and 

optimize treatment strategies, which are not derived from female breast cancer cases. Additionally, 

focusing on MBC would enhance supportive care and become a vital improvement for the quality of 

life in male breast cancer patients.  

 

Conclusion  

​ In conclusion, while male breast cancer shares a foundation of treatment with female breast 

cancer, it remains a distinct clinical entity that requires specialized attention. The high prevalence of 

estrogen-receptor-positive tumors and BRCA2 mutations underscores the importance of genetic 

screening as well as tailored therapies. Furthermore, the reliance on female-centered clinical data 

significantly presents a delay in diagnosis for men with breast cancer, along with the lack of a 

screening routine. Thus, improvement of male breast cancer necessitates two approaches: the 

initiation of male-centered clinical trials and the implementation of better supportive care that 

addresses the emotional burden of breast cancer.  
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