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ﬁstract

its effectiveness in reducing MBC-related mortality.

Male breast cancer (MBC) is a rare type of cancer that affects men, accounting for only 1% of all cancers in men
and all breast cancer cases worldwide. Its rarity is due to the differences in male endocrine function and the
smaller amount of mammary tissue in males. Due to its infrequency, there is limited knowledge about the dis-
ease, and treatment recommendations are often based on extrapolation from clinical trial data involving female
breast cancer patients. Men with MBC typically present in their 50s or older and may mistake a suspicious breast
mass for a benign condition called gynecomastia. Various known risk factors contribute to breast cancer in men.
Currently, there are no international randomized control trials (RCTs) specifically focused on MBC, and man-
agement guidelines are primarily derived from studies conducted among female patients. Localized and resec-
table cases of breast cancer typically require surgical intervention, followed by radiotherapy, chemotherapy,
hormonal therapy, or potentially utilizing recent advancements in immune-oncology agents. A comprehensive
approach that involves a multidisciplinary team ensures appropriate treatment and can lead to favorable out-
comes. However, screening for MBC is limited due to the lack of large-scale international RCT's demonstrating
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Introduction

Definition of MBC

Breasts are commonly recognized as symbols of
femininity, sexuality, and motherhood in societies
(1). Breast cancer is commonly perceived as a
women's disease, and many people are unaware
that men can also be affected by this condition.
From a biological perspective, breasts are present
in everyone, making breast cancer a possibility

for both genders. Male breast cancer (MBC) is
rare disease in men, representing around 1% of
all breast cancer cases and resulting in a lifetime
risk of about 0.1% (1/1000) (2). Despite its ratity,
the incidence of MBC is on the rise, paralleling
the increasing incidence of female breast cancer,
particularly in urban areas of the western coun-
tries. Traditionally, knowledge and treatment
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strategies for MBC have been extrapolated from
female breast cancer due to the scarcity of MBC-
specific research. However, this approach may
overlook key differences in the pathophysiology
and clinical management between male and fe-
male breast cancer patients.

The average lifetime risk of a man being diag-
nosed with breast cancer is about 1 in 670, com-
pared to 1 in 8 for women. The median age of
diagnosis for MBC is typically later than that for
female breast cancer, with most men being diag-
nosed in their sixties and seventies. This differ-
ence in age of onset may influence both the bio-
logical behavior of the tumor and the response to
therapy. Clinically, MBC often presents as a pain-
less palpable mass beneath the nipple or areola,
with nipple discharge and skin changes being
fewer common presentations. The underlying
etiology of MBC is not fully understood, but
known risk factors include genetic predisposi-
tions, such as mutations in the BRCA2 gene, and
environmental factors, such as prior radiation
exposure.

Given the unique challenges presented by MBC,
including its rarity, later age of onset, and poten-
tial differences in tumor biology, a more nuanced
understanding of its clinical and molecular char-
acteristics is essential. MBC develops when the
cells in the breast tissue grow uncontrollably and

form a mass or lump. Various factors can in-
crease the risk of MBC, including personal, envi-
ronmental, and inherited factors. Similar to wom-
en, advancing age is a risk factor for MBC. Other
risk factors consist of chest radiation, external
estrogen exposure, testicular disorders, liver dis-
ease, obesity, and conditions linked to high estro-
gen levels like Klinefeltet's syndrome. Additional-
ly, inherited mutations such as BRCA2, BRCA1,
CHEK?2, and PALB2 mutations play a significant
role as risk factors. There is a paucity of bi-
omarker investigations focusing on male breast
cancer, despite a growing interest in this area
over the last decade. Extensive collaborative re-
search endeavors such as the International Male
Breast Cancer Program have primarily empha-
sized ERa, progesterone receptor (PR), and
HER2 breast cancers, which are already well-
incorporated into clinical protocols (3). However,
due to its rarity, there is still a lack of awareness
and research regarding male breast cancer. This
will enable the development of tailored treatment
strategies and improve outcomes for men with
breast cancer.

This review aimed to shed light on the current
landscape of MBC, discussing its epidemiology,
risk factors, pathophysiology, and treatment op-
tions, with a focus on emerging trends and evi-
dence-based practices (Table 1).

Table 1: General characteristics of male breast cancer (MBC)

Variable

Characteristics

Prevalence
Incidence Rate
Average Age at
Diagnosis
Symptoms

MBC accounts for about 1% of all breast cancer cases.
100 times less common in men than in women.

67 yr old.

- Lump or swelling in the breast- Redness or flaky skin in the breast area- Irritation

or dimpling of breast skin- Nipple discharge- Pain in the nipple area

Risk Factors

- Genetic mutations (e.g., BRCA2)- Family history of breast cancer- Radiation ex-

posure- Hormonal imbalances

Diagnosis
Treatment

Clinical examination, mammography, biopsy.
Surgery, radiation therapy, chemotherapy, hormone therapy.

Statistics and prevalence

MBC is a relatively rare disease, approximately
0.6%-1% of all breast cancers and roughly 0.3%
of all cancers diagnosed in men are attributed to
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it (4). In Iran, the most prevalent cancers in men
are stomach, prostate, and colorectal cancers (5).
Although rare, MBC is estimated to represent at
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least 0.8% of all breast cancer cases in the coun-
try (0).

Just like the incidence of breast cancer in women,
MBC is also on the rise. In the last 25 years, there
has been a 26% increase in MBC. In 2019, statis-
tics show that 25,143 men were affected world-
wide, with a mortality rate of 48.1% (7). Alt-
hough MBC can occur at any age, it is most
commonly diagnosed in men between the ages of
60 and 70. A large retrospective cohort study
consisting of 19,795 MBC patients found that the
median age of diagnosis was 65 yr, and 15% of
patients received their diagnosis before the age of
50 (8). Men who have a family history of breast
cancer or a genetic mutation in the BRCA1 or
BRCAZ2 genes are at a higher risk of developing
the disease (9).

Risk Factors

There are various risk factors that can elevate the
likelihood of breast cancer development in men.
These risk factors encompass:

1. Age: MBC is more commonly diagnosed
in older men, particularly those over the
age of 60 (8).

2. Family history: Men who have a family
history of breast cancer, particularly in a
first-degree relative like a mother or sis-
ter, face an increased risk of developing
the disease (10).

3. BRCA gene mutations: Men who had
mutations in the BRCA1 or BRCA2
genes have an elevated risk of developing
breast cancer. Typically, these genes pro-
duce proteins that play an important role
in inhibiting the growth of cancer cells
(11).

4. Exposure to radiation: Men who have
experienced significant exposure to radia-
tion, particularly in the chest area, face an
increased risk of developing breast cancer
(12).

5. Hormonal imbalances: Certain hormonal
imbalances, such as those caused by con-
ditions like Klinefelter syndrome or cir-
rhosis of the liver, can increase a man's
risk of developing breast cancer (13). In
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the context of male breast cancer, the re-
lationship between fatty liver disease and
cancer risk is complex. Cirrhosis, a form
of liver scarring that can result from
NAFLD, may alter hormone levels in
men, potentially influencing the risk of
breast cancer. Specifically, cirrhosis can
lower androgen levels and raise estrogen
levels, which has been linked to an in-
creased risk of breast cancer in men. Ad-
ditionally, obesity, which is a common
risk factor for NAFLD, is also associated
with a higher risk of MBC (14).

Symptoms

The symptoms of MBC can include:

A. Lump in the breast or underarm

A lump in the breast or underarm is one of the
most common symptoms of male breast cancer.
The lump may be painless or tender to the touch,
and it may feel hard or firm. The lump may be
located in one breast or in both breasts, and it
may be accompanied by other symptoms such as
changes in the nipple or skin of the breast (15).

B. Pain or tenderness in the breast

Pain or tenderness in the breast is not a common
symptom of male breast cancer, but it can occur
in some cases. The pain may be mild or severe
and can occur in one or both breasts (16).

C. Changes in the nipple

Changes in the nipple can be a symptom of male
breast cancer. The nipple may become inverted,
meaning it is pulled inward instead of pointing
outward. It may also become swollen, red, or
scaly. In some cases, a discharge may be present
from the nipple (17).

D. Swelling in the breast

A prevalent symptom of MBC is breast swelling,
which can be localized or affect the entite breast.
This swelling may be accompanied by other
symptoms including the presence of a lump, al-
terations in the nipple or skin, or enlargement of
the lymph nodes beneath the arm (18).

Diagnosis

The diagnosis of MBC typically involves several
steps, including a clinical breast exam, imaging
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tests, and a biopsy (19). The following are some
common diagnostic procedures used in the diag-
nosis of male breast cancer:

A. Clinical breast exam

A clinical breast exam (CBE) is a physical exam
of the breast tissue and lymph nodes by a
healthcare provider. During a CBE, healthcare
provider should examine both breasts and the
lymph nodes under the arm and around the col-
larbone for any lumps, swelling, or other abnor-
malities. They may also examine the nipple and
areola for any changes (20).

B. Imaging tests

Imaging tests are an important component in the
diagnosis and management of male breast cancer.
The same imaging modalities used for female BC
are also used for MBC (21).

Mammography is the most commonly used imag-
ing test for the detection of breast cancer. It is a
type of X-ray that produces images of the breast
tissue. Mammography is recommended for all
men with symptoms of breast cancer or those at
high risk of developing the disease (15). Howev-
er, it may not be as sensitive in detecting breast
cancer in men as it is in women because men
have less breast tissue (21).

MRI (magnetic resonance imaging) is another
imaging test that may be used to evaluate breast
tissue in men. MRI uses a powerful magnet and
radio waves to produce detailed images of the
breast tissue. It may be more sensitive than
mammography or ultrasound in detecting breast
cancer, but it is also more expensive and may not
be as readily available (21).

C. Biopsy
Biopsy is the definitive way to diagnose male
breast cancer. A biopsy is a procedure in which a
small sample of tissue is removed from the breast
and examined under a microscope to determine if
cancer cells are present (22).
There are several types of biopsies that may be
used to diagnose male breast cancer, including:

1. Fine-needle aspiration biopsy (FNAB): A

small, thin needle is inserted into the
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breast to remove a small sample of cells
for examination (23).

2. Core needle biopsy (CNB): a larger nee-
dle is employed to extract a small sample
of tissue from the breast. This procedure
allows for a more substantial tissue sam-
ple compared to a standard needle biop-
sy, providing greater accuracy in diagnos-
ing and analyzing breast abnormalities
(24).

3. Surgical biopsy: A small incision is made
in the breast to remove a larger sample of
tissue for examination (19).

4. Excisional biopsy: The entire tumor or a
portion of it is removed for examination
(19).

The choice of biopsy method depends on various
factors, including the tumor's size, location, the
patient's overall health, and personal preferences.
It is crucial to recognize that biopsies serve not
only as a diagnostic tool but also aid in determin-
ing the stage of cancer and influencing treatment
decisions.

D. Genetic testing

Genetic testing plays a vital role in assessing and
managing male breast cancer. It enables the iden-
tification of inherited genetic mutations that can
elevate the risk of developing the disease in men.
By undergoing genetic testing, patients can gain
valuable insights into their genetic profile and
understand their susceptibility to breast cancer.
This information is essential for guiding appro-
priate screening, prevention, and treatment strat-
egies (25).

The BRCA1 and BRCA2 genes are widely recog-
nized as significant genetic mutations linked to
breast cancer. These mutations are associated
with an elevated risk of developing breast cancer
in both women and men. Men who carry a
BRCA1 or BRCA2 mutation face a higher risk of
developing breast cancer compared to the general
population. It is important for individuals with
these mutations to be aware of their increased
risk and to take appropriate measures for screen-
ing, prevention, and early detection (206).
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In addition to the BRCA1 and BRCA2 genes,
several other genes have been associated with an
increased risk of breast cancer in men. These
genes include PALB2, CHEK2, ATM, and
PTEN. Mutations in these genes can contribute
to a higher susceptibility to developing breast
cancer in males (27).

It's important to note that genetic testing is not
recommended for everyone. The decision to un-
dergo genetic testing should be made in consulta-
tion with a qualified healthcare provider who can
help weigh the benefits and risks of testing and
provide guidance on how to interpret the results
27).

Treatment

A. Surgery

As the primary treatment for male breast cancer,
surgery plays a vital role in removing the cancer-
ous tissue from the breast. The specific type of
surgery recommended is determined by several
factors, including the tumort's size, location, the
patient's overall health, and their personal prefer-
ences. The primary objective of surgery is the
complete removal of the cancerous tissue, ena-
bling optimal cancer management and potentially
reducing the risk of recurrence (18). The selec-
tion of the most appropriate surgical approach is
a collaborative decision made between the patient
and their healthcare team.

There are two main types of surgery for male
breast cancer:

1. Lumpectomy: A lumpectomy is a surgical
procedure that involves the removal of
the tumor along with a small amount of
surrounding breast tissue. This particular
surgical approach is often recommended
for smaller tumors that have not spread
to other areas of the breast. By removing
the tumor and a margin of healthy tissue,
a lumpectomy aims to achieve complete
tumor removal while preserving the ma-
jority of the breast. This approach is fre-
quently combined with other treatments,
such as radiation therapy, to enhance the
chances of successful cancer manage-
ment. The decision to undergo a lumpec-
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tomy will be based on factors such as tu-
mor size, location, and individual patient
considerations (28).

2. Mastectomy: A mastectomy is a surgical
procedure that entails the complete re-
moval of the breast. This type of surgery
is commonly recommended for larger
tumors ot instances where the cancer has
spread to other areas within the breast.
By removing the entire breast, including
the breast tissue, nipple, and areola, a
mastectomy aims to eliminate the cancer-
ous cells and reduce the risk of recur-
rence. The decision to undergo a mastec-
tomy is based on various factors, includ-
ing tumor size, stage, location, the pres-
ence of multiple tumors, and individual
patient preferences. In some cases, recon-
structive surgery may be performed to re-
store the appearance of the breast follow-
ing a mastectomy (28).

In certain instances, during surgery, a procedure
known as lymph node dissection may be per-
formed to evaluate whether the cancer has spread
to other areas of the body, specifically the lymph
nodes in the armpit. This involves the removal
and examination of the lymph nodes to deter-
mine if they contain any cancer cells. Lymph
node dissection provides valuable information
about the extent of cancer spread and helps guide
further treatment decisions. The decision to pet-
form a lymph node dissection is based on factors
such as the size and characteristics of the tumor,
as well as individual patient considerations.

After surgery, the tissue that was removed will be
examined under a microscope to determine if all
of the cancer has been removed. If cancer cells
are found at the edges of the removed tissue, fur-
ther surgery or additional treatment may be rec-
ommended to ensutre that all of the cancer has
been removed (18).

B. Radiotherapy

The primary objective of radiation therapy is to
eradicate any residual cancer cells that may be
present after surgery and diminish the risk of
cancer recurrence. This therapy utilizes high-
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energy X-rays or other forms of radiation to pre-
cisely target and destroy cancer cells. By deliver-
ing radiation to the affected area, radiation thera-
py aims to eradicate any remaining cancer cells
and minimize the likelihood of cancer regrowth.
The duration and schedule of radiation therapy
will be determined based on individual factors,
such as the stage of the cancer, surgical outcome,
and overall treatment strategy (29).

Radiation therapy for MBC is typically well-
tolerated; however, it may give rise to certain side
effects. Common side effects may encompass
temporary skin redness, irritation, or itching in
the treated region, as well as fatigue and breast
swelling. These side effects are generally transient
and tend to subside once the treatment is con-
cluded (30).

In rare cases, radiation therapy may cause long-
term side effects such as heart or lung damage,
although these risks are generally low (31). Your
healthcare team can provide more information
on the potential risks and benefits of radiation
therapy for your specific situation (29)

C. Chemotherapy

In cases where MBC has spread to the lymph
nodes or other areas of the body, or if the cancer
is hormone receptor-negative, chemotherapy may
be recommended as part of the treatment plan.
Chemotherapy involves the use of potent medi-
cations designed to destroy cancer cells and in-
hibit their growth and division. By administering
these powerful drugs, chemotherapy aims to tar-
get and eliminate cancer cells that may be present
in other parts of the body. The decision to un-
dergo chemotherapy is based on various factors,
including the stage of the cancer, the individual's
overall health, and the characteristics of the tu-
mor (32).

The selection of chemotherapy drugs for MBC is
tailored to the individual's specific cancer charac-
teristics and treatment requirements. Typically,
chemotherapy is administered in cycles spanning
several months. The drugs are often administered
intravenously (IV) through an IV line, although
certain chemotherapy medications can also be
taken orally (33).
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Chemotherapy may lead to side effects, which
can include fatigue, hair loss, nausea and vomit-
ing, loss of appetite, and an increased susceptibil-
ity to infections. However, significant advance-
ments in chemotherapy have been made to miti-
gate the severity of these side effects.

D. Hormone therapy

In cases where the cancer cells in MBC have re-
ceptors for estrogen or progesterone hormones,
hormone therapy, also referred to as endocrine
therapy, may be suggested as part of the treat-
ment plan. The aim of hormone therapy is to
hinder the effects of these hormones, effectively
slowing down or halting the growth of cancer
cells. By blocking the hormone receptors, hor-
mone therapy helps to disrupt the signals that
promote the growth and division of cancer cells.
The specific medications used in hormone thera-
py may vary, and the treatment duration and fre-
quency will be determined by the healthcare team
based on the individual's specific condition and
treatment goals. Regular monitoring and follow-
up appointments will be scheduled to assess the
effectiveness of hormone therapy and address
any potential side effects or concerns (34).

The specific hormone therapy drugs used for
MBC may vaty depending on the individual's
cancer, and the treatment may be taken orally as a
pill or tablet. Hormone therapy may be used
alone or in combination with other treatments
such as surgery or chemotherapy (15).

Hormone therapy can cause side effects, which
may include hot flashes, decreased libido, mood
changes, and joint pain. However, these side ef-
fects are usually mild and go away after treatment
is complete.

E. Targeted therapy

Targeted therapy is an advanced approach to
cancer treatment that employs drugs or substanc-
es to specifically target certain molecules or pro-
teins responsible for the growth and spread of
cancer cells. Unlike chemotherapy, which affects
rapidly dividing cells indiscriminately, targeted
therapy is intended to be more precise and selec-
tive. By focusing solely on cancer cells, targeted
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therapy aims to spare healthy cells from unneces-
sary harm. This tailored treatment strategy allows
for a more targeted attack on the underlying
mechanisms driving cancer growth, potentially
leading to enhanced efficacy and reduced side
effects compared to traditional chemotherapy.
The selection of targeted therapy drugs is deter-

mined by the individual's specific cancer type and
the molecular characteristics of the tumor (Table
2). Regular monitoring and follow-up assess-
ments will be conducted to assess the treatment's
effectiveness and manage any potential side ef-
fects (35).

Table 2: Major types of Male breast cancer

Type of Description
Breast Cancer
Invasive Duc-  This is the most prevalent type, where cancer cells start in the ducts and then invade

tal Carcinoma
Ductal Carci-
noma in Situ

(DCIS)

Lobular Carci-

other parts of the breast tissue. These cells can also spread to other parts of the body™.
In DCIS, cancer cells are confined to the ducts’ lining and haven’t spread to other
breast tissues. It may lead to invasive breast cancer.

Although rare in men due to fewer lobules, this cancer develops in the lobules and

noma accounts for about 1% of male breast cancers.

For MBC cases where cancer cells show elevated
levels of a protein called HER2 (human epider-
mal growth factor receptor 2), targeted therapy
becomes a viable option. HER2-positive breast
cancers are known to exhibit accelerated growth
rates and a higher likelihood of metastasis. In
such instances, targeted therapy drugs like
Trastuzumab and Pertuzumab can effectively
hinder the effects of HER2 and impede the pro-
liferation of cancer cells. By specifically targeting
the HER2 protein, these drugs aim to disrupt the
signaling pathways that promote the growth and
spread of HER2-positive breast cancer cells. The
utilization of targeted therapy in HER2-positive
MBC contributes to improved treatment out-
comes and a more personalized approach to
combating the disease. The specific targeted ther-
apy regimen will be determined based on individ-
ual patient factors and in consultation with the
healthcare team. Regular monitoring and follow-
up assessments will be conducted to evaluate the
treatment's efficacy and manage any potential
side effects (30).

Targeted therapy drugs are typically given
through an L.V. line and may be used alone or in
combination with other treatments such as
chemotherapy or hormone therapy. Targeted
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therapy can cause side effects, which may include
fatigue, nausea, diarrhea, and increased risk of
infection. However, these side effects are usually
mild and go away after treatment is complete (35,
37).

Prognosis and Follow-up

The prognosis for MBC is influenced by several
key factors, such as the stage of the cancer, tu-
mor size, metastasis, and the overall health of the
individual. Early detection and timely treatment
play a crucial role in determining the prognosis.
When the cancer is diagnosed at an early stage
and has not spread to distant sites, the prognosis
is generally more favorable (32, 38).

Regular follow-up care is essential after treatment
for MBC to closely monitor for any signs of can-
cer recurrence or treatment-related side effects.
This ongoing care typically involves regular phys-
ical exams, blood tests, imaging tests (such as
mammograms, chest X-rays, or CT scans), and
other tests as needed (38).

Advancements in diagnostic techniques, treat-
ment options, and personalized medicine have
contributed to improved prognosis and survival
rates for male breast cancer. The collaboration
between healthcare professionals and patients is
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essential in developing an effective treatment
plan tailored to the specific needs and character-
istics of the individual (15).

It's also important to continue to practice healthy
habits after treatment, such as maintaining a
healthy diet, staying physically active, and avoid-
ing tobacco and excessive alcohol use. These life-
style factors can help to reduce the risk of cancer
recurrence and improve overall health and well-
being (39).

A. Survival rates

Survival rates for MBC depend on various fac-
tors, including the stage of the cancer, the size of
the tumor, whether the cancer has spread to oth-
er parts of the body, and the individual's overall
health. Survival rates can also vary based on the
type of treatment received (40).

Based on data from the American Cancer Socie-
ty, the five-year relative survival rate for MBC is
approximately 83%. Around 83% of men diag-
nosed with MBC are projected to survive for at
least five years following their diagnosis. Howev-
er, it is essential to recognize that survival rates
are calculated based on population averages and
may not accurately reflect the prognosis of every
individual case. Various factors, including cancer
stage, treatment response, overall health, and in-
dividual characteristics, can influence an individ-
ual's specific prognosis (32, 41).

Factors that may affect survival rates include the
stage of the cancer at diagnosis, the size and loca-
tion of the tumor, the presence of hormone re-
ceptors or HER2 protein, the individual's age and
overall health, and the type of treatment received

(26, 40).

B. Monitoring and follow-up care

Monitoring and follow-up care are important as-
pects of the ongoing management of male breast
cancer. After completing initial treatment, your
healthcare team will recommend a schedule for
follow-up visits and tests to monitor for any signs
of cancer recurrence or side effects from treat-
ment (38).

Follow-up care may include regular physical ex-
ams, blood tests, imaging tests (such as mammo-
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grams, chest X-rays, or CT scans), and other tests
as needed. The frequency of follow-up visits and
tests may vary depending on the individual's can-
cer and treatment history (15, 18, 32).

In addition to medical follow-up, it is important
to continue to practice healthy habits after treat-
ment, such as maintaining a healthy diet, staying
physically active, and avoiding tobacco and ex-
cessive alcohol use. These lifestyle factors can
help to reduce the risk of cancer recurrence and
improve overall health and wellbeing.

In male breast cancer, which is a rare but similar
disease to its female counterpart, STAT5’s role is
particularly interesting. STAT5 is activated in
macrophages by factors derived from breast can-
cer cells, influencing macrophage function within
the tumor microenvironment. This activation of
STATS5 in macrophages drives the expression of
inflammatory factors and is suggested to protect
against tumor progression by promoting immune
stimulatory genes(42).

Furthermore, the deletion of STAT5 in myeloid
cells has been associated with enhanced metasta-
sis, indicating that the presence of STAT5 in tu-
mor-associated macrophages may have a protec-
tive effect against the spread of the disease (43).
Understanding the mechanisms by which STAT5
influences macrophage function and tumor pro-
gression in MBC could lead to new therapeutic
approaches that suppress tumor-promoting func-
tions while enhancing anti-tumor responses.
Immunotherapy, a groundbreaking approach that
harnesses the body's immune system to combat
cancer, is an active area of research in breast can-
cer treatment. While its application in MBC
treatment is not yet widespread, ongoing studies
are exploring its effectiveness in this specific
population. Immunotherapy holds significant
potential for enhancing the body's ability to rec-
ognize and eliminate cancer cells, leading to im-
proved treatment outcomes. Continued research
aims to elucidate the efficacy and safety of im-
munotherapy in male breast cancer, paving the
way for future advancements in this field (44).
Advancements in genetic testing and precision
medicine also offer hope for the future of MBC
treatment. By identifying specific genetic muta-
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tions and tailoring treatment to an individual's
unique genetic profile, we may be able to im-
prove treatment outcomes and reduce side ef-
fects (45).

In addition to research on new treatments, ef-
forts are also being made to improve early detec-
tion and screening for male breast cancer. Im-
proved screening methods, such as breast MRI
and genetic testing, may help to identify men
who are at high risk for developing breast cancer
and detect the disease at an earlier stage (40).

Conclusion

Overall, there is reason for hope that ongoing
research will lead to new and more effective
treatments for male breast cancer. As our under-
standing of the disease improves, we may be able
to develop more targeted and personalized ap-
proaches to treatment, ultimately improving out-
comes for men with breast cancer.
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