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Abstract
Purpose  Gynecomastia, defined as thebenign proliferation of male breast glandular tissue, is a common condition in both 
adolescence and adulthood, often associated with physical discomfort and psychological distress. Despite its high preva-
lence, clinical management is frequently inconsistent and lacks standardized, evidence-based recommendations.
Methods  The Italian Society of Andrology and Sexual Medicine (SIAMS) convened a multidisciplinary expert panel to 
develop updated clinical practice guidelines for the evaluation and management of gynecomastia. Recommendations were 
formulated based on a systematic review of the available literature and developed through expert consensus according to the 
GRADE (Grading of Recommendations, Assessment, Development, and Evaluation) system. The document was critically 
reviewed and approved by the SIAMS Executive Committee.
Results  The guidelines address physiological, pharmacological, pathological, congenital, and genetic forms of gynecomas-
tia, providing a structured diagnostic and therapeutic approach. Clinical assessment, including detailed history and examina-
tion, is the cornerstone of diagnosis, and should be complemented by targeted hormonal and imaging investigations when 
appropriate. Observation is recommended for physiological or recent-onset cases. Pharmacological therapy may be consid-
ered in selected idiopathic or painful forms, whereas testosterone replacement should be restricted to men with proven hypo-
gonadism. Surgery is indicated for long-standing fibrotic gynecomastia or significant psychological distress. Psychological 
support is also advised, especially for adolescents.
Conclusions  These SIAMS Guidelines provide an evidence-based, standardized framework for the diagnosis and manage-
ment of gynecomastia, promoting individualized, multidisciplinary care and identifying priorities for future research.

Keywords  Gynecomastia · Male breast disorders · Testosterone · Estradiol · Prolactin · Adolescence · Adult · 
Hypogonadism
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to gynecomastia management, including pathophysiology, 
causes, diagnostic evaluation, laboratory assessment, imag-
ing, and therapeutic approaches. Key clinical questions 
were formulated using the PICOS framework (Population, 
Intervention, Comparator, Outcomes, Study design) when 
applicable. A structured literature search was conducted pri-
marily using the PubMed/MEDLINE database to identify 
relevant publications addressing the epidemiology, patho-
physiology, diagnosis, and treatment of gynecomastia. The 
search included studies published up to June 2025, using 

Methods

The Italian Society of Andrology and Sexual Medicine 
(SIAMS) established an expert task force to develop 
updated guidelines on gynecomastia aimed at providing 
practical guidance for the clinical evaluation and manage-
ment of gynecomastia in adolescents and adults. A multi-
disciplinary panel of experts in andrology, endocrinology, 
pediatric endocrinology, and related fields was convened by 
SIAMS and identified the main clinical domains relevant 
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combinations of keywords such as “gynecomastia”, “male 
breast enlargement”, “etiology”, “diagnosis”, “hormonal 
evaluation”, “imaging”, and “treatment”. Additional stud-
ies were identified through manual review of reference lists. 
Both observational studies and interventional studies were 
considered, with particular attention to diagnostic strate-
gies, endocrine causes, drug-induced gynecomastia, and 
medical or surgical treatment options. When high-quality 
comparative evidence was not available, recommendations 
were based on best available evidence together with expert 
consensus and clinical judgement. The strength of recom-
mendations and the certainty of the supporting evidence 
were classified according to the principles of the GRADE 
(Grading of Recommendations Assessment, Development 
and Evaluation) framework [1], in which a strength rating 
1 corresponds to a strong recommendation (“we recom-
mend”) and a rating of 2 to a weaker recommendation (“we 
suggest”). The quality of evidence is categorized into four 
levels, visually represented as follows: ØOOO for “very 
low-quality evidence,” ØØOO for “low quality,” ØØØO for 
“moderate quality,” and ØØØØ for “high quality.” Given 
the limited availability of high-quality comparative studies 
in several areas of gynecomastia management, some state-
ments reflect expert consensus supported by the available 
literature and should not be interpreted as evidence-based 
recommendations.

Draft recommendations were developed by the writing 
group, coordinated by the senior author and two members 
of the SIAMS Guideline Committee, and subsequently dis-
cussed by the entire panel until consensus was reached. The 
final document was reviewed and approved by the SIAMS 
panel and Executive Committee and was made available to 
SIAMS members for two weeks on the society’s website, 
siams.info, to collect additional feedback before submission 
to the Journal of Endocrinological Investigation for interna-
tional peer review.

Introduction

Gynecomastia is defined as a generalized benign growth of 
glandular tissue in the male breast leading to palpable and/
or visible swelling of breast tissue in boys or men. Gyne-
comastia is the most common breast disorder in men and 
is generally considered significant in adult men when there 
is palpable breast tissue [2, 3]. The etymology comes from 
Greek origin combining the words gyneaikaco (female 
woman) and mastòs (breast), probably via the French term 
gynécomastie or the German terms Gynäkomastie or gyne-
comasti. The first known use of gynecomastia was in 1881 ​(​​​
h​t​​t​p​s​​:​/​/​w​​w​w​​.​m​e​r​r​i​a​m​-​w​e​b​s​t​e​r​.​c​o​m​/​d​i​c​t​i​o​n​a​r​y​/​g​y​n​e​c​o​m​a​s​t​i​
a​​​​​)​. Gynecomastia is a common observation in the general 

population [4], and can be unilateral or bilateral, most com-
monly the latter [5]. Gynecomastia must be distinguished 
from pseudogynecomastia (lipomastia), which is character-
ized by excessive fat deposition without glandular prolifera-
tion, by comparing the results of palpation of the subareolar 
fat with the adjacent subcutaneous fat in the anterior axillary 
fold or other areas of the chest wall [6, 7].

Physiological gynecomastia occurs in neonates, adoles-
cents, and older men, reflecting transient hormonal changes, 
while pathological gynecomastia can be secondary to endo-
crine disorders, systemic diseases, drug-induced effects, or 
idiopathic causes. The clinical approach to gynecomastia is 
often inconsistent, with some cases receiving only a super-
ficial assessment, while others undergo unnecessary inves-
tigations. The diagnostic process should be systematic and 
comprehensive, integrating a thorough medical history, a 
careful physical examination, and, when appropriate, bio-
chemical and imaging studies. Beyond its medical implica-
tions, gynecomastia can significantly impact psychological 
well-being, affecting body image, self-esteem, and social 
interactions, particularly in adolescents and young adults. 
Several guidelines and expert opinions exist regarding the 
diagnostic and therapeutic approach to gynecomastia, yet 
no universal consensus has been established [3, 4, 6–8]. 
The aim of this document is to provide a structured and 
evidence-based approach to the evaluation and management 
of gynecomastia, offering recommendations that align with 
current clinical practice while addressing existing gaps in 
knowledge and patient care (Fig. 1).

Epidemiology

The prevalence of gynecomastia can vary widely (4%–
69%) and is influenced by factors such as age, underlying 
medical conditions, medications, and lifestyle factors [4, 
9–11]. Male patients complaining of gynecomastia have 
increased significantly in recent years [12]. According to 
later epidemiological data, the rate of men reporting breast 
soreness would seem to have risen from 0.8% to 2.4% in 
20 years [13]. According to different studies, 30 to 65% of 
adult males have palpable breast tissue [4, 8, 11, 14, 15]. 
Gynecomastia can occur at any age but is most common 
during three distinct life stages in males: infancy, puberty, 
and older age.

Newborn and infancy

Some estimates suggest that temporary breast enlargement 
occurs in 60–90% of infants. . In infants, gynecomastia 
is mainly due to the influence of maternal hormones (i.e. 
high fetal blood levels of estradiol and progesterone) that 

https://www.merriam-webster.com/dictionary/gynecomastia
https://www.merriam-webster.com/dictionary/gynecomastia
https://www.merriam-webster.com/dictionary/gynecomastia
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stimulate breast tissue in the newborn. Another mechanism 
is the increased conversion of steroid hormone precursors 
to sex steroids and increased aromatization of androgen 
because of neonatal surge of luteinizing hormone (LH). 
Neonatal gynecomastia may persist for several weeks 
after birth and may be associated with a milky breast dis-
charge called “witch’s milk” [3, 6]. Boys also have a “mini-
puberty” occurring during the first months after birth [16], 
with a temporary increase in adult serum gonadotropin 
concentrations resulting in an imbalance of estradiol to tes-
tosterone ratio with serum estradiol concentrations exceed-
ing that of serum testosterone [4, 17], a condition that can 
induce gynecomastia.

Puberty

Pubertal gynecomastia is quite common and is estimated 
to affect up to 70% of adolescent boys [10]. It is typically 
a benign and self-limiting condition that usually resolves 
within a few years as hormone levels stabilize [9].

Aging

Gynecomastia prevalence increases with age, and it is more 
common in older men. In adult males, the prevalence is esti-
mated to be around 30% to 50%, with variations based on 
different population studies. 57% of healthy older men [15], 
and more than 70% of hospitalized elderly men [8] pres-
ent gynecomastia. Drug-induced gynecomastia accounts for 
20% to 25% of cases [18], reaching the 80% in some studies 
[19]. Even with detailed evaluation, there is no identifiable 
cause in about 25% of cases.

Pathophysiology

Gynecomastia mainly occurs as a consequence of a change 
in the endocrine balance involving androgens and estro-
gens at the level of the breast tissue [6, 20]. Outside the 
context of some genetic causes with self-explanatory patho-
genetic mechanism (e.g. aromatase excess syndrome [21]), 
the exact pathophysiological mechanisms resulting in the 

Fig. 1  Diagnostic and management algorithm for gynecomastia. Initial 
clinical assessment (history and physical examination, with ultrasound 
when needed) distinguishes true gynecomastia from pseudogyneco-
mastia. Physiological causes are first considered; otherwise, a targeted 

etiological work-up is performed. Imaging and specialist evaluation 
are reserved for suspicious or inconclusive cases. Management is tai-
lored to the underlying cause and clinical presentation
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development of gynecomastia have not been completely 
elucidated [4]. Several factors can contribute to this imbal-
ance, from physiological or para-physiological conditions, 
such as puberty and aging, to more severe conditions, 
including hormone-secreting tumors.

From an endocrine point of view, several hormones are 
involved in the pathogenesis of gynecomastia [22], among 
which the most important are estrogens and androgens. Acti-
vation of the estrogen receptor acts as a proliferative signal 
for breast tissue, whereas activation of the androgen recep-
tor results in inhibitory effects on tissue growth. The delicate 
balance between these two antagonist systems influences the 
growth of breast tissues during development, possibly pro-
viding a rationale to transient, benign forms of gynecomastia 
occurring during puberty and with aging. Both conditions of 
decreased androgen activity and estrogen excess can thus be 
involved in the pathogenesis of gynecomastia. Gonadotro-
pins also play an important role in the hormonal regulation 
underlying gynecomastia. Luteinizing hormone (LH) stimu-
lates testicular Leydig cells to produce testosterone, while 
follicle-stimulating hormone (FSH) is involved in testicular 
function and spermatogenesis. Alterations in gonadotropin 
secretion may therefore contribute to conditions of andro-
gen deficiency or imbalance between androgen and estrogen 
action. In primary hypogonadism, increased LH and FSH 
levels reflect impaired testicular testosterone production, 
which may favor the development of gynecomastia through 
reduced androgenic inhibition of breast tissue growth. Con-
versely, in secondary hypogonadism, reduced gonadotropin 
secretion results in decreased testosterone production with 
similar downstream effects. In addition, human chorionic 
gonadotropin (hCG) can stimulate Leydig cells and increase 
testicular estrogen production. Pathological elevations of 
hCG, such as those occurring in certain germ cell tumors 
or other hCG-secreting neoplasms, may therefore contrib-
ute to the development of gynecomastia through increased 
estrogenic stimulation. It is important to note, however, that 
gynecomastia might occur in conditions in which the ratio 
between estrogen and androgen activity is affected, despite 
no overt endocrine derangement [4, 23]. Several forms of 
male hypogonadism feature gynecomastia in association 
with a decrease in testosterone levels [24], with or without 
reaching overtly pathological levels, such as in the case of 
Klinefelter Syndrome [25–27]. Likewise, forms of impaired 
receptor activity, such as in partial androgen insensitivity 
syndromes [28, 29] or in individuals with higher number 
of CAG repeats in the gene encoding the androgen recep-
tor [30], can result in the development of gynecomastia. 
Other environmental factors, such as obesity, alcohol use, 
use of appearance and performance enhancing drugs, recre-
ational drug use, several medications, and malnutrition are 
also affecting the balance between androgens and estrogens 

[7]. In the newborn, transplacental maternal estrogens and 
progesterone transfer can stimulate breast tissue develop-
ment, jointly with increased conversion of steroid hormone 
precursors to sex steroids and increased aromatization of 
androgen because of neonatal surge of luteinizing hormone 
(LH). Indeed, neonatal gynecomastia may persist for several 
weeks after birth [3, 22, 31–33], beyond maternal hormones 
withdrawal [4] and moreover gestational age at birth seems 
to affect the size of neonatal breast tissue [34]. Additionally, 
other hormones might be involved in the pathogenesis of 
gynecomastia, such as prolactin, IGF-1 and progesterone, 
whose receptors are present and coexpressed in breast tissue 
[35–37]. Hyperprolactinemia can exert suppressive effects 
on the hypothalamus-pituitary-gonadal axis and a direct 
effect on epithelial cell proliferation has also been postu-
lated: however, the suppressive effects on the axis might 
decrease estrogen action, thus limiting the potential risk of 
developing gynecomastia [38].

Causes of gynecomastia

Physiological

Recommendations

R1. We suggest avoiding starting an extensive diagnostic 
work-up before ruling out physiological causes of gyneco-
mastia, as unnecessary investigations may lead to overmed-
icalization and overdiagnosis (Expert opinion).

Evidence

Breast development in males can occur normally during 
three phases of life, neonatal, puberty and aging. Physi-
ologic gynecomastia is usually transient, bilateral, smooth, 
firm and symmetrically distributed under the areola. Most 
of the enlargement is due to proliferation of stroma and not 
of breast ducts.

Newborn and infants: Palpable breast tissue can be 
observed overtly or palpably in newborn as a consequence 
of transplacental exposure to maternal estrogens [31] and 
gestational age at birth seems to affect the size of neonatal 
breast tissue [34]. Some studies have reported breast tissue 
to be more frequent and pronounced in girls than in boys 
[39], independently from body weight, while others did not 
observe gender difference in the occurrence or size of breast 
tissue [34]. Neonatal breast enlargement is usually transient 
and commonly regresses spontaneously within the first 
weeks after birth as maternal hormone levels decline. How-
ever, palpable breast tissue may persist for several months 
in otherwise healthy infants (Add REF 17 PMID 20493740) 
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and, in isolation, does not necessarily indicate an underlying 
pathological condition. Further evaluation should therefore 
be reserved for cases characterized by progressive enlarge-
ment, asymmetry, signs of inflammation, or the presence of 
additional clinical findings suggesting an endocrine or sys-
temic disorder.

Puberty  One-half of adolescent males will experience 
gynecomastia, with a peak incidence between 13 and 14 
years of age or pubertal stages G3 and G4. Pubertal estro-
gen production begins prior to testosterone production due 
to early maturation of aromatase, and the increase of estro-
gen to testosterone ratio could promote glandular prolifera-
tion. In addition, other mediators, as GH and IGF-1, can 
sustain breast development [40]. During puberty, the inter-
play between sex steroids and the somatotropic axis is criti-
cal. GH and IGF-1, through their effects on GnRH neurons 
and gonadotropin secretion, promote pubertal development 
and indirectly influence breast tissue proliferation. Locally, 
IGF-1 enhances steroidogenesis and may amplify estrogen 
activity, while estradiol modulates GH secretion and sup-
presses IGF-1 production. This hormonal dynamic fosters 
a balance essential for normal pubertal progression and 
contributes to the transient nature of pubertal gynecomastia 
[41]. Recent studies have shown a significant positive asso-
ciation between breast enlargement and IGF-1 levels during 
puberty, namely boys who developed gynecomastia reached 
an age at peak height velocity earlier compared to boys who 
did not develop gynecomastia [42, 43]. Regression sponta-
neously occurs in 75–90% adolescents within 6 months to 
1–2 years in most cases [44], when the ratio is restored [22, 
45]. This means that in case of primary pubertal gyneco-
mastia the correct conduct is observation and reassurance 
without specific treatment [44]. However, in a subset of 
adolescents, gynecomastia may persist beyond the typical 
period of spontaneous resolution, causing significant physi-
cal or psychological discomfort [46]. Persistent gynecomas-
tia is often associated with sustained hormonal imbalances, 
obesity, or other underlying conditions [7]. In these cases, 
where gynecomastia remains stable or progresses, thera-
peutic intervention may be warranted to alleviate symptoms 
and improve quality of life.

Aging  Up to 65% of men may develop gynecomastia dur-
ing aging, largely as a consequence of changes in the bal-
ance between androgenic and estrogenic activity [22]. 
With advancing age, circulating testosterone levels tend to 
decline, while several factors, including increased adiposity 
and enhanced peripheral aromatase activity may contribute 
to relatively greater estrogenic influence at the breast tissue 
level. In many cases, this imbalance reflects not necessarily 

an absolute increase in circulating estradiol, but rather a rel-
ative shift in the estrogen-to-androgen activity ratio.

Age-related hormonal changes may further modify this bal-
ance. Serum sex hormone binding globulin (SHBG) con-
centrations increase with age which reduces the fraction 
of bioavailable testosterone to a greater extent than that of 
estradiol due to the higher binding affinity of SHBG for 
androgens. As a consequence, the bioavailable estradiol-to-
testosterone ratio may increase, favoring estrogenic effects 
at the breast tissue level [45, 47]. However, while gyneco-
mastia in adults is frequently attributed to physiological 
aging or medications, these apparent causes should not pre-
clude a thorough investigation to exclude underlying patho-
logical condition.

Remarks

Gynecomastia during neonatal, pubertal, and aging phases 
is typically physiological and self-limiting condition in 
most cases, requiring only observation and reassurance. 
Understanding the transient nature of these changes helps 
avoid unnecessary interventions. Persistent gynecomastia 
beyond the expected timeframe warrants careful evalua-
tion. Psychological distress associated with gynecomastia 
can significantly impact quality of life, self-esteem, and 
social interactions and underscores the need for a holistic 
approach to management, addressing both physical and 
emotional aspects. Differentiating physiological gyneco-
mastia from pathological causes is essential across all life 
stages. Clinical history, hormonal evaluation, and consider-
ation of patient age provide critical context for determining 
when intervention is necessary.

Drug Induced

Recommendations

R1 We recommend carefully reviewing the patient’s medica-
tion history in order to identify drugs potentially associated 
with gynecomastia (1 ØØØO).

Evidence

Drug-related gynecomastia is one of the most common 
forms of adult-onset gynecomastia, since gynecomastia 
could be caused by drugs in 10–25% of cases [3, 6, 15, 48]. 
Several drugs have been associated with the risk of gyneco-
mastia occurrence, and the most relevant drug classes and 
proposed mechanisms are summarized in Table 1.

Drugs having direct hormonal activity have been widely 
associated with the occurrence of gynecomastia, since they 
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could contribute to the imbalance of the estrogen to andro-
gen ratio, therefore inducing breast gland enlargement [3, 
22, 48].

Compounds having stimulating activity on estrogen 
receptors have been demonstrated to cause gynecomastia 
and include: exogenous estrogens used for the treatment of 
prostate cancer, estrogenic creams used to treat baldness, 
foods derived by animals treated with estrogenic hormonal 
stimulation or supplementary foods containing phytoestro-
gens, manufacture-derived exposure to estrogen-containing 
drugs, abuse of substance like marijuana which plant has 
been suggested to contain estrogens, and cardiac agents 
such as digitalis glycosides having structural similarities 
with phytoestrogens. Furthermore, for other drugs which 
have been related to the appearance of gynecomastia with an 
unclear pathophysiological mechanism, a possible estrogen-
related activity has been hypothesized: for example, for anti-
tumoral chemotherapeutic drugs such as alkylating agents, 
it has been assumed that gynecomastia could be induced by 
a relative estrogenic excess deriving from increased levels 
of LH which could on one hand compensate for testosterone 
deficiency creating a picture of subclinical hypogonadism, 
on the other hand stimulate increased estrogen production, 

while for proton pump inhibitors (PPIs) such as omeprazole 
and esomeprazole currently used for the medical treatment 
of peptic ulcer, it has been hypothesized that gynecomas-
tia could be caused by an estrogenic excess derived from 
the inhibition of estradiol catabolism by cytochrome P450 
(CYP) 3A4 [48–50]. Drugs acting with anti-androgenic 
effects have also been frequently associated with the occur-
rence of gynecomastia: in particular, they include androgen 
receptor antagonists and GnRH agonists used for the treat-
ment of prostate cancer, 5-alfa reductase inhibitors acting 
through the reduction of DHT levels such as finasteride and 
dutasteride used for the symptomatic treatment of prostate 
hyperplasia, and ketoconazole (used as antifungal and adre-
nostatic therapy) acting through steroidogenesis and inhibi-
tion of testosterone synthesis.

Furthermore, spironolactone, an aldosterone receptor 
antagonist currently used for the treatment of heart fail-
ure and arterial hypertension, has been frequently associ-
ated with the occurrence of gynecomastia through multiple 
antiandrogenic mechanisms. In particular, spironolactone 
may inhibit testosterone synthesis, antagonize the androgen 
receptor, and interfere with androgen metabolism thereby 
reducing androgenic activity and promoting a relative 

Table 1  Medications associated with gynecomastia and their mechanisms. Medications associated with gynecomastia and the proposed endocrine 
mechanisms of action/disruption
Category Drug Mechanism of action
Drugs with direct hormonal 
activity

Exogenous estrogens, estrogenic creams,
anabolic steroids, hCG, GH

Disrupt estrogen-androgen balance, direct estrogenic 
stimulation

Drugs with estrogenic 
activity

Phytoestrogens (soy products, plant-based estrogens), 
Digitalis glycosides

Estrogen receptor activation, inhibition of testosterone 
synthesis

Anti-androgens Flutamide, Bicalutamide, Enzalutamide, Spironolac-
tone, Cyproterone acetate

Androgen receptor blockade, increased estrogen effects

5-Alpha reductase inhibitors Finasteride, Dutasteride Inhibition of DHT synthesis, increased estrogen-to-
androgen ratio

GnRH agonists Leuprolide, Goserelin Suppression of gonadal testosterone production
Ketoconazole Ketoconazole Inhibition of steroidogenesis, suppression of testoster-

one synthesis
Proton pump inhibitors Omeprazole, Esomeprazole Inhibition of estradiol catabolism via CYP3A4
Gastrointestinal drugs Cimetidine, Ranitidine Weak androgen receptor blockade
Cardiovascular drugs Calcium Channel Blockers (Diltiazem,

Verapamil, Nifedipine), Digoxin, Amiodarone
Secondary hypogonadism, unclear mechanisms

Psychotropic drugs Diazepam, Haloperidol, Phenothiazines,
Tricyclic Antidepressants

Elevated prolactin levels leading to secondary 
hypogonadism

Chemotherapeutic agents Alkylating Agents, Vincristine, Methotrexate Suppression of testosterone, increased LH, estrogenic 
effects

Drugs of abuse Alcohol, Marijuana, Heroin, Methadone Estrogenic activity, suppression of testosterone synthesis
Antiretroviral therapy 
(HAART)

Various HIV treatment drugs Direct mammotrope effects, prolactin elevation

Statins Atorvastatin, Simvastatin Decreased cholesterol synthesis leading to reduced 
testosterone production

Miscellanea Phenytoin, Amphetamines, Domperidone, Metoclo-
pramide, Isoniazid, ACE inhibitors, Nitrates, Isonia-
zid, Metronidazole

Uncertain mechanisms

hCG = human chorionic gonadotropin; GH = growth hormone; DHT = dihydrotestosterone; LH = luteinizing hormone; HAART = highly active 
antiretroviral therapy; ACE = angiotensin-converting enzyme
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imbalance between androgenic and estrogenic effects at the 
breast tissue level [6, 48, 51].

In addition, hormonal therapies used both for the treat-
ment of endocrinological disorders and to increase sport 
performance have been frequently associated with gyne-
comastia and are considered the most common cause of 
gynecomastia when used as doping substances, including 
androgens and anabolic agents that could be aromatized into 
estrogens, human chorionic gonadotropin and growth hor-
mone [22].

Lastly, other drugs have been associated to gynecomastia 
with uncertain pathophysiological mechanisms; for some 
of these, including cardiac agents such as calcium-channel 
blockers, anti-ulcer drugs like anti-histamine receptor 2 
cimetidine and neuroleptics with dopamine-receptor antag-
onist activity it has been hypothesized that gynecomastia 
could be caused by secondary hypogonadism induced by 
iatrogenic hyperprolactinemia, whereas for antiretroviral 
therapies used for HIV treatment a direct mammotrope 
effect and for statins used for treatment of hypercholester-
olemia a reduction of testosterone secondary to decreased 
cholesterol synthesis have been supposed [6, 15, 22, 48].

Remarks

Drug-induced gynecomastia represents one of the most com-
mon causes of adult-onset gynecomastia. Several classes of 
drugs have been implicated, primarily through mechanisms 
that disrupt the estrogen-to-androgen ratio. Medications 
with direct hormonal activity, such as exogenous estrogens, 
anabolic steroids, and certain anti-androgenic therapies, can 
promote glandular breast enlargement. Drugs with estro-
genic effects, including digitalis glycosides, phytoestro-
gen-containing supplements, and some chemotherapeutic 
agents, may induce gynecomastia via direct receptor stimu-
lation or secondary hormonal imbalances. Anti-androgenic 
drugs, such as androgen receptor antagonists, GnRH ago-
nists, 5-alpha reductase inhibitors, and spironolactone, are 
commonly associated with gynecomastia due to their inter-
ference with androgen synthesis and action. Additionally, 
some medications with unclear pathophysiological mecha-
nisms, including PPIs, calcium-channel blockers, H2-recep-
tor antagonists, neuroleptics, antiretroviral therapies, and 
statins, have been linked to gynecomastia, possibly through 
effects on hormone metabolism or secondary hypogonad-
ism. Given the wide range of implicated drugs, a careful 
medication history is essential when evaluating patients 
with gynecomastia to identify potential iatrogenic causes 
and guide appropriate management.

Pathological: endocrine diseases/other

 R1 We recommend ruling out possible pathological causes 
of gynecomastia secondary to different hormonal and 
non-hormonal diseases based on patient’s clinical history, 
physical examination and tailored diagnostic work-up (1 
ØØØO).

R2 After excluding organic, drug- or hormonal-induced 
gynecomastia, we suggest thorough clinical history evalua-
tion and patient consultation for behavioral causes of gyne-
comastia, with specific attention to recreational drugs and 
alcohol use (Expert Opinion).

Endocrine (hormonal) causes of gynecomastia

Evidence  Hormones are the main regulators of breast 
enlargement in both males and females, and endocrine 
conditions are among the most common causes for patho-
logic gynecomastia. Any endocrine disorder altering the 
estradiol/testosterone ratio activity in the breast can induce 
gynecomastia in otherwise healthy adult males, even though 
other hormones seem to play a role in pathologic condi-
tions. Aside from iatrogenic causes of increased estradiol 
or decreased testosterone such as treatment with anabolic 
steroids or unintentional exposure to estrogens, endocrine 
causes of gynecomastia can be therefore divided into (I) 
conditions causing absolute or relative reduction in tes-
tosterone levels, (II) conditions characterized by increased 
estrogen synthesis. The latter can be associated to low or 
high levels of testosterone.

Testosterone and estradiol  Primary and secondary hypogo-
nadism are both characterized by low testosterone levels, 
resulting in a decrease of the inhibitory effect of androgens 
on the growth and differentiation of the breast tissue, and 
an increased estrogen to testosterone ratio. Causes of pri-
mary and secondary hypogonadism are too numerous to 
count in this manuscript but are available within guide-
lines on male hypogonadism [24]. Estrogen activity is also 
influenced by aromatase-mediated conversion of androgen 
precursors [15]. In hypogonadal men, adrenal production of 
steroid precursors may remain relatively preserved despite 
reduced testicular testosterone secretion. This condition 
may contribute to a relative imbalance between estrogenic 
and androgenic activity rather than reflecting a consistend 
absolute increase in circulating estradiol levels.

In primary hypogonadism testicular failure causes an 
increase in LH secretion, which also enhances the activity 
of aromatase [52].

Klinefelter syndrome (KS) is the most common cause 
of primary hypogonadism, characterized by early testicular 
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failure, increased LH levels and testicular degeneration [53, 
54]. Patients with KS often experience gynecomastia both 
due to low circulating testosterone and increased aromatase 
activity [25].

In secondary hypogonadism, low testosterone is associ-
ated with low or inappropriately normal levels of gonado-
tropins, that can be either due to hypothalamic/pituitary 
organic failure or to functional conditions such as aging, 
concomitant illnesses and obesity [55–58]. In obese patients, 
increased aromatase activity has also been described [59].

In some cases, gynecomastia may serve as an early indi-
cator of hormone-secreting tumors, which can include Ley-
dig cell tumors (LCTs), Sertoli cell tumors, granulosa cell 
tumors, gonadal and extra-gonadal germ cell tumors [60]. 
Such neoplasms can disrupt the balance between andro-
gens and estrogens, leading to clinical manifestations that 
range from gynecomastia to infertility. Leydig cell tumors 
can synthesize androgens, estrogens or both, depending 
on their functional status, however while gynecomastia is 
often cited as a frequent clinical presentation of LCTs [61], 
some authors found it to be less prevalent, suggesting that 
gynecomastia might not always be a prominent feature in 
all populations with LCTs [62]. Germ-cell tumors may pro-
duce beta-human chorionic gonadotropin, which can stimu-
late estrogen synthesis, thus suppressing gonadotropins and 
exacerbating the estrogen-androgen imbalance with conse-
quent clinically manifest gynecomastia [63]. It is reported 
that 5–7% of GCT present with gynecomastia with an equal 
incidence between seminomas and non-seminomatous germ 
cell tumors [64]. The early recognition of gynecomastia as 
a paraneoplastic phenomenon can significantly impact clini-
cal outcomes .

Other endocrine conditions characterized by the devel-
opment of gynecomastia are thyroid disorders, GH/IGF-1 
excess or defect and hyperprolactinemia.

Thyroid hormones  Thyroid dysfunction leads to gyne-
comastia mostly disrupting the hypothalamic- pituitary- 
gonadal axis [65] and breast enlargement can be present as a 
concomitant – and even first [66] – symptom in both hyper-
thyroid and hypothyroid patients. In longstanding severe 
hypothyroidism, prolactin levels are significantly increased 
due to high TRH levels, thus leading to hypogonadism. On 
the other hand, men with hyperthyroidism show increased 
levels of SHBG and consequent relative hypogonadism, 
which in turn increase LH secretion and aromatization of 
androgens to estrogens, possibly promoting the develop-
ment of gynecomastia.

GH and IGF-1  GH and IGF-1 are key mediators of estrogen 
and progesterone activity, and estrogens induce expression 
of IGF-1 receptors on breast tissue. The stimulatory effect of 

IGF-1 on breast formation may be synergized by estradiol 
[42].

Gynecomastia has been described in acromegaly patients 
[67], and as side effect of GH treatment. Studies on correla-
tion with IGF-1 values in patients with gynecomastia have 
yielded conflicting results [42, 68]. As for prolactinomas, 
GH-secreting pituitary adenomas can also cause gyneco-
mastia by inducing hypogonadism for compression or pitu-
itary stalk damage.

Prolactin  The mechanisms of hyperprolactinemia-induced 
gynecomastia are still under debate.

Hyperprolactinemia does not appear to directly stimulate 
breast gland proliferation in males. Rather, elevated prolac-
tin levels may suppress the hypothalamic–pituitary–gonadal 
axis, leading to secondary hypogonadotropic hypogonadism 
and reduced testosterone secretion. The resulting decrease 
in androgenic inhibition of breast tissue may favor the 
development of gynecomastia.

Prolactin and progesterone receptors have been iden-
tified in male breast tissue [22, 35], suggesting that pro-
lactin might have a modulatory role in breast physiology 
[69]. However, current evidence indicates that hyperpro-
lactinemia contributes to gynecomastia primarily through 
its effects on gonadal function rather than through a direct 
mammotropic effect [70].

Remarks

The recommendation to exclude pathological entities asso-
ciated with gynecomastia in adults, even in the presence 
of an apparent modifiable cause, places a high value on 
detecting life-threatening organic causes. In clinical prac-
tice, the diagnostic evaluation should follow a pragmatic 
prioritization based on prevalence and clinical relevance. 
Physiological conditions (puberty, aging and obesity) and 
drug- or substance-related causes should be considered first, 
followed by hypogonadism or endocrine disorders, chronic 
liver or kidney disease, and finally rare causes such as hor-
mone-secreting tumors. The diagnosis of an organic cause 
of gynecomastia imposes to reevaluate gynecomastia after 
the removal of or the effective treatment of the primary dis-
orders, leaving medical or surgical treatment of gynecomas-
tia only in case of persistent breast enlargement.

Other causes

Evidence  Aside from endocrine disorders, several other 
conditions have been associated with the development of 
gynecomastia. For most, underlying causes are ultimately 
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an imbalance in testosterone and estrogen levels, including 
reduced testosterone bioavailability.

Kidney disease  In patients with chronic kidney disease 
(CKD), gynecomastia is often reported as an adverse 
drug-related event [71]. However, both hypogonadism and 
hyperprolactinemia have been reported in men with chronic 
kidney disease (CKD) as well [72], further contributing to 
the development of breast tissue.

Liver disease  Gynecomastia has been described in patients 
with liver conditions, including HCV infection and cirrhosis 
[73]. Male patients with liver insufficiency often develop 
hypogonadism [74]. Reduced free testosterone availability 
and increased estrogen levels due to altered liver metabo-
lism and SHBG synthesis are characteristic of cirrhosis and 
other liver conditions [75]. Actually, increased SHBG con-
ditions are often characterized by altered T/E ratio, since 
SHBG binds testosterone more avidly than estrogen. Among 
the clinical consequences, increase in breast tissue has been 
described, and a recent epidemiological study has identified 
a fivefold risk for death to hepatic failure in patients with 
gynecomastia [76]. It is worth mentioning that several cir-
rhosis patients have an associated history of alcohol abuse, 
which is an independent factor contributing to the develop-
ment of gynecomastia.

HIV infection and treatment  In men living with HIV, ear-
lier reports identified a significantly increased prevalence 
of gynecomastia, both before starting highly active antiret-
roviral therapy (HAART) and, more frequently, afterwards 
[77, 78], with an estimated prevalence around 2.8–2.9% 
[79, 80]. The occurrence of unilateral or bilateral gyne-
comastia in men living with HIV was associated to many 
pathological mechanisms. First, the concomitant presence 
of HCV-induced cirrhosis, alcohol and recreational drug 
use, along with treatment for other conditions such as neu-
rological complications are non-HIV-related predisposing 
mechanisms [79]. Second, there is an increased prevalence 
of hypogonadism in men living with HIV that could alter the 
estrogen/testosterone ratio leading to breast tissue enlarge-
ment [81]. Among HAART-related proposed mechanisms 
is included the occurrence of lipodystrophy (peripheral fat 
tissue wasting), immune reconstitution and mitochondrial 
toxicity, and estrogen receptor modulation [82]. The rela-
tive importance of each one in the development and natural 
history of breast enlargement is still unclear. An association 
with protease inhibitors and efavirenz has been highlighted 
by cohort studies [77, 79, 83] but similar symptoms have 
been reported under other regimens as well [84]. Malig-
nant breast cancer was described anecdotally in men with 
HIV developing gynecomastia, suggesting a cautious and 

thorough evaluation at diagnosis [85, 86]. Proposed treat-
ments for benign enlargement included local DHT injec-
tions [87] and tamoxifene [88]. However, many cases also 
showed a spontaneous resolution.

Alcohol  An association between alcohol abuse and gyne-
comastia has been confirmed by recent population studies 
[89], reporting alcohol abuse as the second more prevalent 
risk factor, after medication, for gynecomastia in a Danish 
nationwide register cohort. Aside from alcoholic cirrhosis 
and liver disease, an independent effect of alcohol on SHBG 
[90] and Leydig cells [91] has been proposed.

Recreational drugs  Use of cannabis has been associated 
with gynecomastia. A few mechanisms, such as increased 
prolactin or decreased available testosterone, have been 
proposed [92]. Even if a recent study suggests an associa-
tion [93], the exact physiological mechanism is still under 
debate [94].

Remarks

Disease- or behavioral-associated causes for gynecomastia 
should be investigated to identify modifiable factors only 
after potential life-threatening conditions, such as hormone-
secreting neoplasms, have been excluded. Modern regimens 
of HAART in people living with HIV are less associated 
with lipodystrophy and gynecomastia, but a careful and 
thorough evaluation and potential discussion with the infec-
tious disease specialist is recommended after exclusion of 
HIV-associated hormonal imbalances.

Congenital and genetic causes of gynecomastia

R1. We recommend ruling out genetic causes in prepubertal 
gynecomastia (1 ØØØO).

R2. We suggest ruling out genetic causes in severe peri-
pubertal gynecomastia (2 ØØØO).

Evidence

Pre -and peri-pubertal onset of gynecomastia may be due to 
genetic causes [7]. Estrogen excess due to aromatase excess 
syndrome is a monogenic, rare disease caused by gain-of-
function mutations of the aromatase (CYP19A1) gene [21]. 
At present, around 30 cases have been described worldwide. 
Gynecomastia may occur during infancy around 5 to 7 years 
of age in these patients [95]. The hormonal analysis shows 
elevated serum estrogens (both estradiol and estrone), nor-
mal serum androstenedione, and prepubertal levels of serum 
total testosterone. Estrogen production derives from adrenal 
androgens (i.e. androstenedione) after aromatase conversion 
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into estrogens. Beyond gynecomastia, these patients have 
accelerated growth and early onset of growth spurt possibly 
affecting final adult height. When gynecomastia occurs in 
the peripubertal period usually it is of mild degree [96].

Other genetic causes of prepubertal or peri-pubertal 
gynecomastia are (i) partial androgen resistance [97], 
including also androgen insensitivity linked to CAG repeat 
length such as Kennedy’s disease (spinal and bulbar mus-
cular atrophy) [98], where the increased circulating testos-
terone favors its conversion to estradiol, (ii) Peutz-Jeghers 
Syndrome [99] and (iii) Carney complex [100] which are 
both due to increased aromatase activity and expression. 
Peutz-Jeghers Syndrome is characterized by gastrointesti-
nal hamartomatous polyps and dark spots of the skin and 
mucous membranes (particularly around the mouth) [101] 
while Carney complex by myxomas, various endocrine 
cancers, and blue nevi [102]. Also, 11β-Hydroxylase and 
non-classical 21-hydroxylase deficiency may cause pre- or 
peri-pubertal gynecomastia in boys due to high serum levels 
of 17-OH progesterone and an imbalance between androgen 
and estrogens [103–105]. In this case, biochemical analysis 
is characterized by increased adrenal androgens that may be 
coupled with cortisol insufficiency [103–105].

Other genetic diseases leading to congenital hypogonad-
ism may present with gynecomastia [7]. Among them con-
genital hypogonadotropic hypogonadism [106] and defects 
in steroid biosynthesis, such as P450 oxidoreductase defi-
ciency, 17-hydroxylase/17,20-lyase and 3βHSD deficiency 
[7].

Ovotestis is a very rare congenital disorder of sexual 
development that may present with gynecomastia in the 
peripubertal period but is generally coupled with other 
anomalies of sexual development [107].

Remarks

The genetic diagnosis of aromatase excess syndrome should 
be guided by clinical and biochemical examinations and is 
based on CYP19A1 gene sequencing [21, 96, 108].

When congenital adrenal hyperplasia and defects of 
steroid biosynthesis are suspected, the genetic analysis 
should be oriented by the hormonal pattern found at bio-
chemical analysis in order to select the candidate gene to be 
sequenced. Similarly, the suspicion of congenital hypogo-
nadotropic hypogonadism and of defects of steroid biosyn-
thesis requires confirming genetic analysis.

The clinical suspicion of ovotestis requires a more com-
plex approach based on a multidisciplinary evaluation [109].

Evaluation

Clinical history and physical examination

Recommendations

R1. We recommend taking an accurate and thorough medi-
cal history of any patient complaining of gynecomastia, 
including comorbid conditions, concomitant medica-
tions, dietary habits, and changes in sexual functioning (1 
ØØØØ).

R2. We recommend performing a structured clinical 
examination followed by palpation of breast region to dis-
criminate a diagnosis of gynecomastia or pseudogyneco-
mastia including genital examination (1 ØØØØ).

R3. We recommend distinguishing through clinical 
examination between unilateral and bilateral gynecomastia 
and to exclude eventual clinical signs of suspicious malig-
nancy in unilateral forms (1 ØØØØ).

Evidence

The diagnostic work-up of gynecomastia begins with a thor-
ough clinical evaluation, which includes an accurate medi-
cal history and a complete physical examination.

Medical history might provide some important clues on 
its pathogenesis. The onset of gynecomastia, including its 
suddenness and the exact timing (e.g. in association with 
puberty onset), is the first item to investigate when collect-
ing medical history. Likewise, several other factors should 
be investigated, such as the use of medications, recreational 
drugs, and doping agents [15]. Nutritional status should 
also be investigated by enquiring on dietary regimens, 
also paying attention to products containing high dosages 
of phytoestrogens [110, 111]. Sexual history should also 
be collected, as a sudden loss of sexual desire, the onset 
of erectile dysfunction and the reduced frequency of morn-
ing erections might be suggestive of hypogonadism [24, 
112]. Likewise, clinicians should look for telltale signs of 
other metabolic derangements associated with gynecomas-
tia, such as edema suggestive of chronic kidney disease or 
liver failure, or goiter and bulging eyes suggestive of hyper-
thyroidism [7]. A psychological assessment is also recom-
mended, as gynecomastia may have relevant psychological 
and psychosocial consequences [113]. A guideline-driven 
clinical examination should be performed, starting with the 
palpation of the breast region to distinguish true gynecomas-
tia from pseudogynecomastia, the latter being characterized 
by increased subareolar fat without glandular enlargement. 
In this context, a crucial diagnostic role should be attributed 
to breast physical examination to assess the symmetry, firm-
ness and tenderness of the subareolar tissue, which often 
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allows clinicians to distinguish true gynecomastia from 
pseudogynecomastia. [4, 6, 51]. Evidence suggests that the 
reliability of physical examination also depends on how 
it is performed: in particular, the patient should lie flat on 
his back with his hands clasped beneath his head in order 
to facilitate the examination of the axillary region and the 
examiner should slowly squeeze the breast between the 
thumb and forefinger in order to assess the gland outer lim-
its and size. In patients with true gynecomastia, a soft, elas-
tic or tender or firm mass of tissue that is concentric with 
the nipple–areolar complex is palpable, whereas in patients 
with pseudogynecomastia, no such disk of tissue is demon-
strable [6].

Gynecomastia generally features bilateral, painless and 
relatively firm glandular tissue located under the nipple. 
Gently squeezing the subareolar tissue to assess the presence 
of galactorrhea (discharge of milky liquid from the nipple) 
may also be performed during breast examination. Since 
gynecomastia can present as either unilateral or bilateral [4, 
114, 115], with bilateral forms being slightly more common, 
a careful and symmetrical breast examination is necessary 
to differentiate the two. In unilateral cases, special attention 
must be given to signs of malignancy, including a hard, ten-
der mass located beyond the areolar limits, as well as skin 
changes such as ulceration, nipple retraction, or bleeding [3, 
6]. On top of breast evaluation, physical examination should 
be performed to assess signs of virilization; genital assess-
ment and tumor marker evaluation should be performed to 
exclude testicular cancer, particularly in patients presenting 
with unexplained gynecomastia [112, 116, 117].

Remarks

A structured diagnostic approach to gynecomastia is essen-
tial to differentiate physiological from pathological cases. 
A detailed medical history should be collected to investi-
gate the onset, progression, and potential contributing fac-
tors, including medications, recreational drugs, anabolic 
steroids, dietary phytoestrogens, and metabolic disorders. 
Particular attention should be given to sexual dysfunction, 
which may indicate underlying hypogonadism, and sys-
temic signs suggestive of renal, hepatic, or thyroid dysfunc-
tion. A guideline-based physical examination remains the 
cornerstone of diagnosis, beginning with breast palpation 
to distinguish true gynecomastia from pseudogynecomastia, 
and including genital assessment. Evaluation for galactor-
rhea may also be performed, as it can occasionally suggest 
hyperprolactinemia or pituitary disease. However, the clini-
cal evaluation of suspected hypogonadism should follow 
established diagnostic guidelines, as the manifestations of 
hypogonadism extend beyond those associated with hyper-
prolactinemia alone. The distinction between unilateral 

and bilateral forms is crucial, as unilateral gynecomastia 
requires careful assessment for malignancy, with attention 
to hard, irregular masses, nipple retraction, ulceration, or 
skin changes. Psychological assessment is recommended, as 
gynecomastia can significantly affect self-esteem and social 
well-being.

Laboratory

Recommendations

R1 We suggest evaluating LH, total testosterone, SHBG, 
albumin, PRL levels and β-HCG as the first diagnostic step. 
Measurement of estradiol may also be considered as part of 
the endocrine assessment, although its interpretation should 
be cautious due to analytical limitations and the lack of val-
idated diagnostic thresholds. (Expert Opinion).

R2 We suggest including thyroid hormones, IGF-1, liver 
and kidney function evaluation along with any additional 
examination guided by patient history and clinical presenta-
tion (Expert Opinion).

Evidence

Since an endocrine dysregulation or imbalance is supposed 
to be the main determining factor for gynecomastia, it is 
unsurprising that laboratory assessment might be a neces-
sity. However, some Authors suggest that accurate medical 
history might spare the need for laboratory assessment [7] if 
patients have no remarkable findings, such as occurring in 
pubertal or late-onset gynecomastia.

If the clinical scenario deserves further investigation, a 
first-line approach would inevitably require an assessment 
of endocrine status (Table  2). Testosterone measurement 
should be done in the morning, after an overnight fast. As 
gynecomastia is a common symptom associated with hypo-
gonadism, it is also recommended to measure SHBG and 
albumin levels to calculate free and bioavailable testoster-
one using the Vermeulen formula [118] (Table  2). Estra-
diol measurement may provide additional information in 
selected cases, particularly when clinical suspicion of estro-
gen excess or hormone-secreting tumors exists. However, 
clinicians should interpret estradiol levels with caution, as 
commonly used immunoassays have limited accuracy at the 
low concentrations typically observed in men [119–123]. 
When available, more reliable analytical techniques such as 
liquid chromatography–mass spectrometry (LC/MS) should 
be preferred [121] (Table  2). As already stated, clinicians 
should also consider that while T and E2 levels might be in 
the reference ranges, their ratio might be imbalanced [95].

On top of T and E2, diagnostic assessment should include 
measurement of LH and FSH, prolactin, TSH, GH and 
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IGF-1 and, based on clinical suspicion, biomarkers of tes-
ticular cancer (including α-fetoprotein and hCG) (Table 2). 
In case of suspicion of hypogonadism clinical examina-
tions should be performed according to guidelines for the 
management of male hypogonadism [24]. Specifically, 
gonadotropin levels can guide the clinician towards other 
conditions affecting the endocrine balance between andro-
gens and estrogens: increased LH levels, being a marker of 
impaired testicular response, suggest a diagnosis of subclin-
ical hypogonadism [112, 124], whereas high T levels asso-
ciated with suppressed FSH and LH could be suggestive of 
use of androgen anabolic steroids [22] or of endogenous 
testosterone secretion stimulated by betaHCG, as occur-
ring in testicular tumors [63, 125–127]. Thyroid function is 
usually assessed by measurement of TSH levels, although 
it might be useful to also consider dosing thyroid hormones 
(fT3, fT4) in selected cases. GH and IGF-1 can sustain 
breast development [40]; this is of paramount importance 
in puberty, when the interplay between sex steroids and the 
somatotropic axis is critical. GH and IGF-1, through their 
effects on GnRH neurons and gonadotropin secretion, pro-
mote pubertal development and indirectly influence breast 
tissue proliferation. Locally, IGF-1 enhances steroidogene-
sis and may amplify estrogen activity, while estradiol modu-
lates GH secretion and suppresses IGF-1 production. These 

hormonal dynamics fosterf a balance essential for normal 
pubertal progression and contributes to the transient nature 
of pubertal gynecomastia [41]. Other laboratory analyses 
might be required according to clinical suspicion (Table 2).

Remarks

When laboratory assessment is needed, it should follow a 
structured approach. Morning testosterone measurement is 
recommended, alongside SHBG and albumin to calculate 
free and bioavailable testosterone. Measurement of estra-
diol may be considered in selected clinical scenarios sug-
gestive of estrogen excess or hormone-secreting conditions. 
However, its clinical interpretation is limited by the lack of 
validated thresholds and by methodological issues related to 
commonly used assays, favoring more reliable techniques 
such as LC/MS. Further hormonal investigations should 
include LH, prolactin, as well as tumor markers (hCG and 
α-fetoprotein) when testicular malignancy is suspected. In 
selected cases, additional tests may be warranted based on 
clinical suspicion, including TSH, IGF-1, renal and liver 
function along with infectious disease serologies (HIV, 
HCV, HBV), adrenal precursors such as 17-hydroxypro-
gesterone and androstenedione, especially when androgen 
excess or adrenal enzyme defects are suspected.

Table 2  Laboratory analysis in gynecomastia. Laboratory evaluation in gynecomastia: core first-line panel and targeted second-line tests based on 
clinical suspicion
Parameter Diagnostic Indication Associated Conditions
First-line tests (recommended)
LH Differentiate between primary, secondary, and functional 

hypogonadism; Detect anabolic steroid use
Primary hypogonadism, Klinefelter syndrome, 
Steroid abuse, central hypogonadism

Testosterone Assess androgen status (morning sample, fasting) Hypogonadism
Estradiol Evaluate estrogen excess or imbalance Testicular tumors, aromatase excess, obesity, 

AIS, exogenous estrogens
SHBG Needed to calculate free/bioavailable testosterone Thyroid dysfunction (↑ SHBG in hyperthyroid-

ism, ↓ in hypothyroidism)
Albumin Needed to calculate free/bioavailable testosterone Liver and kidney dysfunction
Prolactin Rule out hyperprolactinemia Prolactinoma, pituitary adenoma
β-hCG, α-FP Tumor marker Testicular tumors (seminomas, non-seminomas)
Suggested examination according to clinical suspicion
TSH, fT3, fT4 To assess thyroid function Hyperthyroidism, hypothyroidism
IGF-1 Role in pubertal gynecomastia Acromegaly, growth disorders
Liver function evaluation Assess hepatic contribution to hormonal imbalance Cirrhosis, liver failure, alcohol-related liver 

disease, viral diseases/infections
Kidney function tests Evaluate for renal causes of hormonal imbalance Chronic kidney disease, hyperprolactinemia
17-OH Progesterone To exclude congenital adrenal hyperplasia Adrenal enzyme deficiencies, adrenogenital 

syndrome
Androstenedione Precursor of estrogens via aromatization, leading to an 

imbalance in the estrogen/androgen ratio.
Note: Always interpret estradiol using high-specificity assays (e.g., LC-MS/MS) when available; The T: E2 ratio may be more relevant than 
absolute values in some cases. The choice of second-line tests should be guided by clinical presentation
LH = luteinizing hormone; SHBG = sex hormone–binding globulin; β-hCG = beta–human chorionic gonadotropin; α-FP = alpha-fetoprotein; 
TSH = thyroid-stimulating hormone; fT3 = free triiodothyronine; fT4 = free thyroxine; IGF-1 = insulin-like growth factor 1; 17-OH progester-
one = 17-hydroxyprogesterone; AIS = Androgen Insensitivity Syndrome
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Imaging and core needle biopsy

Recommendations

R1 We recommend breast imaging to assess gynecomastia 
when physical examination is equivocal or suspicious for 
breast cancer (1 ØØØØ).

R2 We suggest ultrasound as the initial imaging study 
of male breast, especially in men younger than age 35, and 
eventually in men younger than age 45 (2 ØØØO).

R3 We suggest using ultrasound beside physical exami-
nation and gynecomastia-related symptoms and duration 
assessment to better plan medical therapy and monitor its 
efficacy over time (2 ØØOO).

R4 We recommend mammography if physical examina-
tion is strongly suspicious and/or ultrasound doubtful for 
breast cancer, prior to core needle biopsy (1 ØØØØ).

R5 We recommend core needle biopsy when physical 
examination and mammography outcomes are strongly sus-
picious for malignancy, and ultrasound can assist in lesion 
characterization and guide core needle biopsy (1 ØØØØ).

R6 We recommend clinical and ultrasound evaluation of 
the testes to exclude a palpable or non-palpable testicular 
tumor when gynecomastia is confirmed (1 ØØØO).

Evidence

The most recent “American College of Radiology (ACR) 
Appropriateness Criteria for the evaluation of the symp-
tomatic male breast” [128] report that: (i) in men with 
clinical findings consistent with gynecomastia or pseudo-
gynecomastia, no imaging is routinely recommended; (ii) if 
an indeterminate breast mass is identified, the initial recom-
mended imaging study is ultrasound (US) in men younger 
than age 25, and mammography or digital breast tomosyn-
thesis in men aged 25 and older; (iii) if physical examina-
tion is suspicious for a male breast cancer, breast imaging is 
recommended prior to core needle biopsy, mammography is 
recommended as the initial imaging modality regardless of 
age, and ultrasound can assist in lesion characterization and 
guide core needle biopsy.

So far, it has been reported that most men with gyneco-
mastia and related symptoms can be diagnosed by physical 
examination without imaging [30, 67, 74]. Physical exami-
nation represents the cornerstone of the diagnostic evalua-
tion of male breast enlargement. In most patients, careful 
clinical assessment allows the clinician to distinguish gyne-
comastia from pseudogynecomastia and to identify features 
suggestive of malignancy. In particular, physical examina-
tion shows high sensitivity and negative predictive value 
for excluding breast cancer when typical benign features 
are present. Gynecomastia is the most common cause of a 

palpable mass, breast enlargement, or pain [128–131] and is 
bilateral in approximately half of patients [128]. Clinically, 
it often presents as a soft, rubbery, or firm mobile mass 
under the nipple [6, 129]. It has been suggested to quanti-
tatively diagnose it by physical examination as a subareolar 
breast tissue ≥ 2 cm in transversal diameter [3, 6].

The most common differential diagnosis of gynecomas-
tia at physical examination is pseudogynecomastia, rela-
tively frequent in overweight and obese men and difficult to 
distinguish from true gynecomastia [4, 132]. Hence, when 
physical examination is equivocal in distinguishing the two 
conditions, ultrasound is suggested.

On the other hand, the most important life-threatening 
differential diagnosis of gynecomastia is breast cancer., 
which predominantly affects older men [131]. It is usually 
unilateral and typically presents with a painless, hard mass, 
which may be subareolar or, unlike gynecomastia, eccen-
tric to the nipple [128, 131]. With breast cancer, there may 
be secondary signs of malignancy, such as nipple or skin 
retraction, nipple discharge, or axillary lymphadenopathy 
[128, 131, 133]. Breast cancers in men often present at a 
later age (105) and a more advanced stage than in women, 
with up to 47% of men having axillary nodal involvement 
at the time of diagnosis [128, 133]. In addition, nipple dis-
charge is suspicious for breast cancer in men, with two stud-
ies showing carcinoma in 23% to 57% of men presenting 
with this symptom [134, 135]. Conversely, only 6% of male 
breast cancers occur in men < 45 years of age and < 1% in 
men < 35 years of age [136].

It has been reported that breast physical examination in 
men lacks specificity in the detection of malignancy [137]. 
One study on 628 male patients reported a positive predic-
tive value (PPV) for cancer detection of 19.2% [129]. Other 
studies reported a PPV of 8%–55% [137, 138]. Therefore, 
physical examination should be considered the first diag-
nostic step, and imaging should be reserved for cases with 
equivocal findings or features suspicious for malignancy 
[137].

However, only a few studies determined and compared 
the diagnostic performance of physical examination, US 
and mammography in evaluating the male breast and differ-
entiating gynecomastia from cancer. In particular, one study 
[129] found that the diagnostic performance of physical 
examination was lower than that of US and mammography 
(p < 0.05 for specificity). In addition, US was the most spe-
cific (95.3%) and mammography the most sensitive (94.7%) 
for detection of malignancy (p > 0.05). US and mammogra-
phy, with a negative predictive value (NPV) close to 100%, 
make it possible to avoid many unnecessary surgical proce-
dures in men [129]. Hence, when a breast mass is detected at 
physical examination, imaging is very useful to increase the 
diagnostic accuracy and for differential diagnosis.
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For men with a physical examination strongly suspicious 
for malignancy, mammography is recommended as the best 
imaging tool because it has high sensitivity, specificity, and 
negative predictive value (NPV) for breast cancer diagnosis 
[128, 130, 131]. If mammography is indeterminate or sus-
picious, US can assist in lesion characterization and guide 
biopsy [128].

Although some Authors [129] suggest using US as the 
initial imaging modality in the “young” male < 25 years 
old according to ACR [128] or < 35 years old according 
to Giordano et al. [136]) with an “indeterminate” physi-
cal examination, since he is unlikely to have breast cancer, 
mammography shows a higher accuracy for breast can-
cer diagnosis, and should be performed before any biopsy 
[128]. Hence, while US should represent the initial imag-
ing modality in “young” men to assess gynecomastia when 
physical examination is equivocal, when physical examina-
tion is strongly suspicious for malignancy mammography 
represents the imaging modality of choice prior to core 
needle biopsy at any age.

Remarks

The ACR recommendations [128] are mainly focused on 
ruling out breast cancer diagnosis than assessing gyneco-
mastia. However, gynecomastia has a significant higher 
prevalence than breast cancer [136] and deserves specific 
recommendations on its assessment.

The most common differential diagnosis of gynecomastia 
is pseudogynecomastia, while the most relevant for general 
health is male breast cancer [132]. While pseudogyneco-
mastia is relatively frequent and benign, malignancy is very 
rare but life-threatening. In particular, male breast cancer is 
virtually absent below the age of 35 [136]. Its prevalence is 
5.5% in men aged 35–44 years, increasing especially in men 
older than 45 years old [136], with a median age at diagno-
sis of 63 years [131].

To provide differential diagnosis, US and mammography 
have been previously considered. US is a simple, rapid and 
harmless diagnostic tool, not using radiations as mammog-
raphy, and, among imaging techniques, is the least expen-
sive [139]. In addition, an US console is often available to 
the clinicians (including endocrinologists and andrologists) 
in outpatient clinics, making its use simple during a medical 
visit and easier than to resort to other imaging techniques in 
charge of radiologists.

According to the aforementioned statements, if an inde-
terminate breast mass is identified at physical examination, 
the initial suggested imaging study should be US, especially 
in men younger than age 35 (and eventually in men younger 
than age 45) instead of mammography, that could be associ-
ated to US when the latter is doubtful.

Special attention should be given both at physical exami-
nation and imaging to white and, secondly, black men, at 
higher risk of breast cancer than other subjects [136, 140]. In 
addition, patients with Klinefelter Syndrome (KS) deserve 
high attention for male breast cancer risk [141, 142]. A 
meta-analysis of case-control studies reported a prevalence 
of breast cancer in KS of about 3% [143], while its preva-
lence is rare in non-KS men (0.6% of all breast carcinomas 
and < 1% of all malignancies in men) [142]. KS subjects 
showed a 30- to 50-times higher risk than the general male 
population [141, 144]. A recent meta-analysis [145] con-
firmed KS as significantly associated with breast cancer 
(OR = 24.7; 95% CI = 8.94 to 68.4). Hence, annual breast 
clinical examination, and imaging when physical examina-
tion is equivocal, is recommended in KS men.

The US diagnosis of gynecomastia describes three main 
patterns (with definitions derivable from mammography), 
including “nodular”, “dendritic” and “diffuse”, and US 
allows differential diagnosis especially with pseudogy-
necomastia [132, 137, 146] (Fig. 2). Nodular gynecomas-
tia occurs in the early (florid) phase of gynecomastia and 
appears at US as a subareolar fan- or disk-shaped area of 
hypoechoic tissue. It typically correlates with symptomatic 
duration of < 1 year [137]. Dendritic gynecomastia occurs 
with long-standing gynecomastia (quiescent phase) that has 
been present for 1 year or longer. It typically presents as a 
serpiginous hypoechoic area with finger-like projections in 
the subareolar region [137]. Diffuse gynecomastia is usu-
ally seen in the setting of high-dose estrogen therapy or 
exogenous hormone use. On US, there is increased volume 
and echogenicity of breast tissue, identical to female breasts 
[137]. Finally, pseudogynecomastia is characterized by 
increased subareolar fat without enlargement of the breast 
glandular component [137].

In order to guide the physician for wait and see, medi-
cal or surgical treatment, US can be useful to indicate the 
“pattern” of gynecomastia, especially when symptomatic 
duration of gynecomastia is not clear. In fact, the nodular 
pattern, occurring in the florid phase of gynecomastia, can 
show spontaneous regression in adolescents and/or is more 
sensitive to medical therapy, while the dendritic pattern, 
related to the quiescent phase, is less responsive [6, 137]. In 
addition, US is more accurate than physical examination to 
evaluate changes of breast tissue overtime or under medical 
treatment and could be considered along with physical and 
symptoms changes to guide the duration of the wait and see 
phase or of the medical treatment. Furthermore, US can be 
useful to differentiate true gynecomastia and pseudogyneco-
mastia when physical examination is doubtful, especially in 
overweight and obese men [132, 146].

However, so far, the US diagnosis of gynecomastia is 
mainly qualitative, and only one study [147] reported a 
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quantitative, not evidence-based, definition, suggested 
as increased breast tissue defined as “anteroposterior 
depth > 1 cm from the skin surface under the nipple to the 
anterior surface of the pectoralis muscle”. In addition, no 
threshold for a diagnostic transversal diameter at US is 
available, while a threshold of this diameter (≥ 2  cm) is 
used in clinical practice for a physical examination-based 
diagnosis [3]. Finally, the definition of “normal” breast tis-
sue is only suggested, but not evidence-based [132, 146]. 
Hence, a quantitative standardization of gynecomastia at 
US is advocated. Finally, when gynecomastia is confirmed, 
several evidence [6, 62, 146, 148] and available guidelines 
[4] indicate to perform clinical and US evaluation of the tes-
tes to exclude a palpable or non-palpable testicular tumor. 
Testicular US is advocated as the detection of a testicular 
tumor by palpation has low sensitivity [4]. On the other 
hand, when physical examination is strongly suspicious for 

a male breast cancer, breast imaging and core needle biopsy 
are recommended (see Recommendations). The importance 
of preoperative histological diagnosis in the assessment of 
breast lesions in women is widely established, but in men 
with breast lesions histological diagnosis is obtained in a 
limited number of cases [149]. The main reason is prob-
ably related to the low incidence of breast cancer in men: 
male breast cancer accounts for only 1% of breast cancer 
diagnoses in the USA and less than 0.1% of cancer-related 
deaths in men [150]. Despite its rarity, incidence of male 
breast cancer has increased over the past three decades, and 
for this reason it is increasingly important to achieve a pre-
operative pathological diagnosis using core needle biopsy 
or fine-needle aspiration cytology [151]. While fine-needle 
aspiration yields quite a high rate (13–15%) of inadequate 
specimens [152, 153], core needle biopsy allows sufficient 
tissue for diagnosis and represents an effective method in 

Fig. 2  Ultrasound patterns of gynecomastia Panel A: Ultrasound scan 
showing grade I (nodular pattern) gynecomastia, characterized by a 
hypoechoic, well-defined retroareolar mass. This pattern typically cor-
responds to the early/florid phase of gynecomastia, is often tender and 
is associated with recent onset (less than 6 months. Panel B: Grade II 
(dendritic pattern) gynecomastia, presenting as a hypoechoic area with 
finger-like projections radiating into the surrounding tissue, resem-

bling a dendritic tree. This pattern corresponds to the intermediate/
fibroglandular phase, with partial proliferation of fibrous tissue. It is 
usually less tender, indicating subacute progression. Panel C: displays 
a grade III gynecomastia (diffuse pattern), characterized by hetero-
geneous, diffuse increase in echogenicity, without clear margins. It 
reflects the chronic (fibrotic) phase of gynecomastia, and it is typically 
non-tender and often associated with long-standing cases
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distinguishing benign and neoplastic lesions in the male 
breast [149, 151, 152]. In fact, core needle biopsy allows 
histological examination, which is mandatory if malignancy 
is suspected [3, 149, 151, 152].

Clinical management

Watchful waiting

Recommendations

R1 We recommend watchful waiting for at least 6 months 
after resolution of the underlying secondary causes of gyne-
comastia prior to considering any medical or surgical treat-
ment (1 ØØOO).

R2 We recommend watchful waiting for new-onset puber-
tal gynecomastia with duration of follow-up not exceeding 
2 years and still to be determined on a case-by-case basis 
depending on psychological burden and gynecomastia 
severity (1 ØØØO).

Evidence

The culprit medications should be discontinued, when pos-
sible, based on careful evaluation of cost-benefit ratio. If 
gynecomastia is suspected to be caused by abuse of exog-
enous substances, then withdrawal of the inciting agent(s) 
should be encouraged. Improvement should be evident 
within one month after discontinuation [6]. If gyneco-
mastia secondary to comorbidities, medical therapies, and 
use/abuse of exogenous agents has lasted for more than 6 
months, regression is unlikely due to the presence of less 
reversible fibrotic tissue [7]. In cases of pubertal gyneco-
mastia, as well as newly onset adulthood idiopathic gyne-
comastia, a wait-and-see approach may be recommended 
because most cases may resolve spontaneously [154]. 
However, there remains uncertainty about the duration of 
the wait-and-see attitude. In the few available longitudi-
nal studies, physiological pubertal gynecomastia exhibited 
a duration of 1 to 2 years [42, 155, 156], while one study 
reported that in 60% of boys, gynecomastia lasted less than 
6 months [157]. Approximately only 20% of boys persist 
with residual breast enlargement at the age of 20 years [7].

Remarks

In physiologic gynecomastia, follow-up should include 
clinical assessments every 3–6 months [154], setting deci-
sion-making strategies on whether and when to intervene 
on an individualized basis, taking into account the psycho-
logical burden and clinical severity of gynecomastia [158]. 

In severe and/or long-lasting forms with no tendency for 
remission within 2 years, the increase in stromal hyaliniza-
tion and inactive fibrotic tissue [159] makes the efficacy of 
any medical therapy unrealistic, placing an indication for 
surgical treatment [154].

Medical treatment

Recommendations

R1 We recommend prescribing testosterone therapy in men 
with gynecomastia only in the presence of proven androgen 
deficiency (1 ØØØØ).

R2 We suggest a short course (3–6 months) of treatment 
with Tamoxifen (20 mg/day) in selected cases of idiopathic 
gynecomastia of recent onset (< 6 months) before resorting 
to the surgical option in case of failure (Expert Opinion).

R3 We suggest a short course (1–3 months) of transder-
mal dihydrotestosterone (DHT) 2.5% in selected cases of 
idiopathic gynecomastia of recent onset (< 6 months) before 
resorting to the surgical option in case of failure (Expert 
Opinion).

R4 We do not recommend prescribing aromatase inhibi-
tors (AIs), danazol or nonaromatizable androgens in the 
treatment of gynecomastia (1 ØØOO).

R5 We suggest the use of tamoxifen (10–20 mg daily) to 
prevent bicalutamide-induced gynecomastia and/or breast 
pain in patients with prostate cancer (2 ØØOO).

R6 We suggest the use of radiotherapy (10 to 15 Gy) to 
prevent bicalutamide-induced gynecomastia but not masto-
dynia in patients with prostate cancer (2 ØOOO).

R7 We recommend not prescribing AIs for preventing 
bicalutamide-induced breast events in patients with prostate 
cancer (1 ØØOO).

Evidence

In men with proven androgen deficiency, testosterone 
replacement therapy can improve gynecomastia as well as 
the other clinical features of hypogonadism [160]. On the 
contrary, in eugonadal men, aromatization of excess exog-
enous testosterone to estradiol may exacerbate or even 
induce breast enlargement [20]. No RCTs are available on 
the effect of nonaromatizable androgens, although percuta-
neous treatment with dihydrotestosterone has shown some 
efficacy in small series of patients [87, 161, 162].

Many other drugs have been tested as possible medical 
treatments for gynecomastia in uncontrolled trials or series 
of cases. These included selective estrogen receptor modu-
lators (SERMs) [163–169], antiestrogens with weak andro-
genic activities, such as danazol [163, 170, 171] and AIs 
such as testolactone [172] or anastrozole [169, 173, 174]. 
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Despite often encouraging results, unfortunately, the uncon-
trolled design makes it impossible to draw firm conclusions, 
as gynecomastia can also resolve spontaneously. Random-
ized, placebo-controlled, double-blind trials that have eval-
uated the effects of SERMs, namely tamoxifen (10 mg twice 
daily), in patients with idiopathic gynecomastia are limited 
to two older, small crossover studies [175, 176].

In the study by Parker et al. [175], 7 out of 10 patients had 
a reduction in gynecomastia size with tamoxifen (p < 0.005), 
and all 4 with pain reported relief. McDermott et al. [176] 
found that tamoxifen significantly reduced pain in 5 out of 
6 patients, while no improvements were seen in the placebo 
group (p = 0.04). Breast size reduction was observed in 3 
tamoxifen-treated patients, but the difference was not statis-
tically significant (p = 0.09).

The effect of other medical therapies in idiopathic gyne-
comastia has been evaluated in scanty RCTs. In a ran-
domized double-blind study of 52 patients with idiopathic 
gynecomastia [177], treatment for 3 months with danazol 
(200 mg twice daily) significantly improved breast tender-
ness compared with placebo (P = 0.022) and was associated 
with significant reduction in the degree of gynecomastia 
and its measured size (P < 0.05). In the same study, danazol 
also reduced the likelihood of surgical treatment but signifi-
cantly increased body weight.

A more recent randomized, double-blind, placebo-con-
trolled trial assessed the possible utility of anastrozole for 
the treatment of pubertal gynecomastia [169]. Eighty boys 

aged 11–18 years with pubertal gynecomastia received 
anastrozole (1 mg) or placebo once daily for 6 months. The 
percentage of patients with a response (at least 50% reduc-
tion in breast ultrasound volume) was 38.5% for the anas-
trozole arm and 31.4% for the placebo arm, a statistically 
nonsignificant difference (OR: 1.51; 95%CI: 0.49 to 4.84). 
At present the use of AIs is indicated only for aromatase 
excess syndrome, a genetic cause of gynecomastia (see 
above the paragraph on genetic causes of gynecomastia).

More evidence is available on the role of nonsurgical 
treatments in preventing gynecomastia and/or breast pain in 
patients with prostate cancer undergoing androgen ablation 
therapy (AAT) with bicalutamide. As shown in Table 3, to 
date, the efficacy of prophylactic treatment with tamoxifen 
for this indication, albeit not approved by the Food and Drug 
Administration, has been evaluated in six randomized trials 
[178–183], including three double-blind placebo-controlled 
trials [178, 180, 182]. In some of these studies, the prophy-
lactic efficacy of anastrozole [178, 182] and radiotherapy 
[179, 181] was also evaluated. Radiotherapy was also used 
in additional 3 RCTs [184–186]. In the study by Boccardo 
et al. [178], patients with prostate cancer on bicalutamide 
were randomized to receive placebo, tamoxifen, or anastro-
zole. Gynecomastia occurred in 33% of the placebo group, 
17% in the anastrozole group, and none in the tamoxifen 
group. Breast pain was also more frequent in the placebo 
group (39%). Similarly, Di Lorenzo et al. found that tamox-
ifen significantly reduced gynecomastia and breast pain 

Table 3  Main characteristics of available RCTs on nonsurgical treatments in preventing breast events in patients with prostate cancer undergoing 
androgen ablation therapy with bicalutamide (150 mg daily)
RCT Arms Gynecomastia 

assessment
Breast pain 
assessment

Follow-up 
(months)

Widmark et al. [160] Bica alone (n = 79) or with RT 12 to 15 Gy in a single fraction or 15 Gy 
in 3 fractions (n = 174)

Physical 
examination

Physical 
examination, 
self-reported, 
questionnaire

12

Tyrrell et al. [161] Bica with sham (n = 54) or with a single 10 Gy RT dose (n = 52) Callipers Self-reported 12
Boccardo et al. [154] Bica with Placebo (n = 40) or Tam 20 mg daily (n = 37) or Anas 1 mg 

daily (n = 36)
Callipers
And 
ultrasound

Self-reported Median: 
12 (1 to 
25)

Di Lorenzo et al. 
[155]

Bica alone (n = 33) or with Tam 10 mg daily (n = 34) or a single 12 Gy 
RT dose (n = 35)

Callipers Self-reported Median: 
26 (13 to 
35)

Perdonà et al. [157] Bica alone (n = 51) or with Tam 10 mg daily (n = 50) or a single 12 Gy 
RT dose (n = 50)

Callipers Self-reported 12

Saltzstein et al. 
[158]

Bica with Placebo (n = 36) or Tam 20 mg daily (n = 34) or Anas 1 mg 
daily (n = 36)

Physical 
examination

Questionnaire 9

Fradet et al. [156] Bica with Placebo (n = 60) or Tam 1 (n = 58), 2.5 (n = 45), 5 (n = 47), 10 
(n = 34) or 20 mg (n = 34)

Callipers Self-reported 12

Ozen et al. [162] Bica alone (n = 61) or with RT 12 Gy dose in 2 fractions of 6 Gy each 
on consecutive days (n = 44)

Callipers Self-reported 12

Serretta et al. [159] Bica alone (n = 83) or with Tam 10 mg daily (n = 80) Self-reported 
(VAS)

Self-reported 
(VAS)

Median: 
15 (12 to 
36)

Anas, anastrozole; Bica, bicalutamide; RCT, randomized, controlled trial; RT, radiotherapy; Tam, tamoxifen; VAS, visual analogue scale
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compared to bicalutamide alone [179]. In a subsequent RCT 
[181], bicalutamide alone caused gynecomastia in 35 of 51 
patients, while tamoxifen reduced this to 4 of 50. Fradet et 
al.‘s trial [180] showed a dose-dependent effect of tamoxi-
fen, with 81.7% of placebo patients developing gyneco-
mastia compared to 14.7% in the 20 mg tamoxifen group. 
Saltzstein et al. [182] found that tamoxifen, but not anastro-
zole, reduced gynecomastia and pain. Serretta et al. [183] 
observed a significant reduction in gynecomastia and pain 
with tamoxifen. Additionally, radiotherapy has been shown 
to help prevent gynecomastia [184], though it was ineffec-
tive in preventing breast pain in some studies [185, 186].

Remarks

The available evidence on the efficacy of medical thera-
pies in idiopathic gynecomastia and associated chest pain 
is insufficient to draw any firm conclusion. Although not 
approved for this indication, of some usefulness may be 
tamoxifen at a dose of 20  mg daily [187], or DHT 2.5% 
daily application [3, 87, 161, 188, 189] in cases of painful 
gynecomastia of recent onset to offer pain relief and, occa-
sionally, partial regression of the breast enlargement. For 
these pharmacological treatments an informed consent is 
imperative as they are off label. The grading of the evidence 
is possible for nonsurgical therapies, namely tamoxifen, 
anastrozole, and radiotherapy, when used as prophylaxis of 
breast events in men with prostate cancer undergoing AAT 
with bicalutamide [190, 191].

Although all RCTs on tamoxifen have produced results 
in the same direction indicating its efficacy in preventing 
both AAT-induced gynecomastia and breast pain, a number 
of limitations reduce the quality of the evidence supporting 
the recommendation. First, the evidence is downgraded by 
the low number of RCTs, involving few patients and docu-
menting few outcomes with quite wide confidence intervals. 
The low precision prevents the achievement of adequate 
statistical power of the overall effect estimates. Second, a 
methodological limitation arises from a possible attrition 
bias because not in all available RCTs the dropout rate was 
appropriately reported; however, when specified, it was 
below 20% [180, 182, 183]. Third, an obvious heterogeneity 
between the studies reflected differences in tamoxifen doses 
(10 mg or 20 mg per day) and duration of treatment (varying 
from 3 to 12 months). Finally, it is difficult to evaluate the 
efficacy of a drug since gynecomastia may resolve sponta-
neously. Treatment regimens remain largely empirical, and 
in the absence of comparative studies, no recommendation 
can be made for one dosage over another. In an open multi-
center randomized phase 3 trial [192], daily treatment with 
tamoxifen 20 mg was superior to the scheme with tamoxifen 
20 mg weekly (after 8 weeks of daily therapy) in preventing 

bicalutamide-induced gynecomastia and breast pain. As 
for anastrozole, the 2 available RCTs [178, 182] agreed in 
recognizing its ineffectiveness in preventing bicalutamide-
induced breast events in patients with prostate cancer. On 
the contrary, in these patients, some prophylactic efficacy on 
the occurrence of gynecomastia, but not mastodynia, seems 
attributable to radiotherapy [179, 181, 184–186]. Never-
theless, the availability of only one sham-controlled RCT 
[185], along with differences in doses (10 to 15  Gy) and 
treatment modalities, downgraded the overall quality of the 
evidence.

Medical treatment of genetic and congenital causes 
of gynecomastia

R8 We suggest treating children with documented aroma-
tase excess syndrome with aromatase inhibitors and those 
with congenital adrenal hyperplasia with hydrocortisone, 
in order to correct the underlying endocrine disorder and 
improve gynecomastia (2 ØØØØ).

R9 We suggest treating the underlying clinical condition 
in case of congenital hypogonadotropic hypogonadism and 
of defects of steroid biosynthesis which may contribute to 
the improvement of gynecomastia (2 ØØØO).

Evidence

The aromatase inhibitor anastrozole at the dose of 1.0 mg 
daily is effective in normalizing serum estrogens [21], pro-
moting growth in order to reach a final height close the 
genetic target and gynecomastia disappearance [96, 108].

Treatment with hydrocortisone substitution at the dose 
of 12.5 mg/m2/day in boys with non-classical 21-hydroxy-
lase deficiency or 11β-Hydroxylase may completely regress 
gynecomastia in 5–8 months after the start of therapy 
[103–105].

Treatment of gynecomastia in patients with ovotestis 
depends on multidisciplinary consensus about the final goal 
concerning phenotypic sex. Thus, mammary tissue should 
be surgically removed in case of development towards an 
adult male phenotypic aspect [109].

Remarks

The treatment of gynecomastia in the context of rare genetic 
or congenital diseases is complex and should be based on 
the best practice approach available for the disease, con-
sidering also the main objectives of the therapy beyond 
gynecomastia.
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Surgical treatment

Recommendations

R1 We recommend surgical treatment for patients with long-
lasting fibrotic gynecomastia with no tendency to sponta-
neous regression and no response to appropriate medical 
therapy, especially in the presence of psychological distress 
(1 ØØOO).

R2 We recommend tailoring the surgical technique on 
a case-by-case basis, according to the severity degree, 
the amount of fatty tissue and the surgeon’s experience (1 
ØØØO).

Evidence

Although most patients with gynecomastia will experience 
its spontaneous resolution after medical treatment or fol-
lowing elimination of the underlying cause, a small propor-
tion of cases with persistent or refractory gynecomastia will 
require surgery. Need, time and type of surgery should be 
defined based on the severity of breast enlargement and psy-
chological implications.

Surgery should be performed by an experienced sur-
geon because there is a risk of cosmetic complications due 
to residual scarring and asymmetry. Different techniques 
have been proposed with an individualized approach [193], 
including semicircular, inframammary, intra-areolar, or 
axillary incision [194, 195], glandular and adipose tissue 
excision combined with liposuction [154, 196, 197]. It is 
critical to retain some subareolar tissue and subcutaneous 
vascular plexus to ensure sufficient blood supply, avoiding 
nipple necrosis and retraction [194, 198]. Depending on the 
size of the gynecomastia, reduction surgery may be indi-
cated [197].

Remarks

Although a reasonable observation period is always neces-
sary before surgical treatment is offered, if gynecomastia 
has persisted for more than 6–12 months, it is unlikely to 
regress due to the presence of fibrosis. Nevertheless, in the 
case of pubertal gynecomastia, regression can occur up to 2 
years [42, 155, 156]. Surgical treatment for pubertal gyne-
comastia should be postponed after the end of puberty to 
minimize the risk of recurrence after surgery [199] apart 
from cases characterized by severe psychological distress.

Psychological/cosmetic treatment

Recommendations

R1 We suggest screening for psychological distress in men 
with gynecomastia, especially adolescents and young adults 
(2 ØØOO).

R2 We suggest proposing psychological counseling in 
men with gynecomastia and provide psychological support 
in selected cases before and after eventual surgical or cos-
metic treatments (2 ØOOO).

R3 We suggest aesthetic or reconstructive surgical treat-
ments in men with gynecomastia-related severe psycho-
logical distress, especially adolescents and young adults (2 
ØØOO).

Evidence

Gynecomastia may have relevant psychological and psy-
chosocial consequences. A systematic review on psycho-
social aspects of gynecomastia in adolescents and young 
men [113] identified a variety of psychosocial correlates of 
gynecomastia. These included several anecdotal negative 
“opinions” of varying severity, going from feeling embar-
rassed to suicidal despair [113]. Psychosocial correlates that 
were measured using psychometrically sound instruments 
included anxiety, depression, and health-related quality of 
life [113]. Another review [200] confirmed the association 
of gynecomastia with depression, anxiety, low self-esteem 
and body image concerns, issues that may lead patients to 
maladaptive coping mechanisms.

A few studies with low quality and strength of evidence 
[113], suggest routine screening for psychological distress 
[201] as well as psychotherapy [202]/mental health treat-
ment [203] in the management of adolescents with gyne-
comastia. A few studies reported that when gynecomastia 
causes considerable cosmetic and psychological distress, 
surgical treatment is justified [113, 196, 204]. A recent sys-
tematic review [205] reported that for many patients the 
psychological impact of gynecomastia is substantial, and 
supported improvement in quality of life and several psycho-
logical domains after surgical treatment of gynecomastia.

Besides surgical treatment, cosmetic treatment of gyne-
comastia can be considered. So far, minimally invasive 
procedures to correct aesthetic problems of male breast are 
available. The major indications are gynecomastia, breast 
asymmetry, and body sculpturing [206]. Minor surgery, 
including current treatments combining subcutaneous fat 
and breast tissue excision, laser lipolysis, dermal filler and 
cell-assisted lipotransfer are among the most promising 
techniques available [206, 207].
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Remarks

Most of the available literature on the topic refers to ado-
lescents or young men, while other populations, including 
older men or iatrogenic gynecomastia are less represented 
[4, 203].

The evidence regarding the psychological and psycho-
social consequences of gynecomastia is poor. Considering 
one aforementioned systematic review [113], overall, the 
articles reviewed included small samples. All studies were 
limited to single sites. Several studies included no or lim-
ited statistical analyses of the data. The population estimates 
for gynecomastia and its correlates varied widely within the 
reports.

Regarding psychosocial interventions, they included 
vague terms such as psychotherapy, mental health treat-
ment, and early intervention to improve both physical and 
emotional symptoms [113]. In addition, no study reported 
the development or testing of psychosocial interventions 
specifically designed for young males with gynecomastia 
[113, 208]. Finally, although improvement in quality of life 
and several psychological domains after surgical treatment 
for gynecomastia has been reported by a systematic review, 
the level of evidence on this topic is very low.

Regarding cosmetic treatments (as well as surgery), the 
male breast is of increasing interest in esthetic surgery in 
general and for minimally invasive techniques in particular 
[207]. Gynecomastia is perceived by men as a stigmatiz-
ing disease [207]. Cosmetic treatments should be consid-
ered especially in adolescents and young adults with severe 
psychological distress. Adolescence is a very critical period 
where self-esteem is formed and where it is easier to be 
teased by peers, and physicians should consider surgical or 
cosmetic therapeutic options, eventually assisted by psy-
chological counseling.

Conclusions and future directions

Gynecomastia represents a complex clinical condition aris-
ing from diverse etiologic pathways, ranging from physio-
logical hormonal shifts to pathological endocrine imbalances 
and iatrogenic causes. It often resolves spontaneously in 
physiological cases but may require further investigation 
and management in pathological or drug-induced cases. 
Effective diagnosis and treatment involve understanding the 
underlying causes, considering patient age, possible psy-
chological and physical burden on patients and evaluating 
risk factors. Our aim was to address this gap by proposing a 
standardized diagnostic and therapeutic approach grounded 
in current evidence and expert consensus. However, several 
unmet needs persist. First, high-quality prospective studies 

are still lacking in many areas, including the natural history 
of persistent pubertal gynecomastia, the comparative effec-
tiveness of medical therapies, and long-term outcomes of 
surgical intervention. Furthermore, the psychosocial impact 
of gynecomastia, frequently underestimated, deserves more 
structured assessment tools and integrated care pathways 
involving psychological support when appropriate. In 
future research, the role of novel imaging techniques and 
minimally invasive diagnostic strategies should be further 
explored. Given the increasing exposure of the general 
population to endocrine-disrupting chemicals and off-label 
use of anabolic agents, epidemiological surveillance and 
public health initiatives will be crucial to mitigate emerg-
ing risks. Finally, patient-centered care should remain the 
guiding principle: clinical decisions should not only be 
evidence-based, but also tailored to the individual’s age, 
comorbidities, expectations, and quality of life concerns. 
The development of multidisciplinary networks, combin-
ing endocrinologists, andrologists, pediatricians, surgeons, 
and mental health professionals, will be essential to ensure 
comprehensive and compassionate care for patients with 
gynecomastia.
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