Gynecomastia
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Gynecomastia is defined as benign proliferation of glandular breast tissue in men. Physiologic
gynecomastia is common in newborns, adolescents, and older men. It is self-limited, but can
be treated to minimize emotional distress and physical discomfort. Nonphysiologic gynecomastia may be caused by chronic conditions (e.g., cirrhosis, hypogonadism, renal insufficiency); use of medications, supplements, or illicit drugs; and, rarely, tumors. Discontinuing
use of contributing medications and treating underlying disease are the mainstay of treatment. Medications, such as estrogen receptor modulators, and surgery have a role in treating
gynecomastia in select patients. Treatment should be pursued early and should be directed by
the patient. (Am Fam Physician. 2012;85(7):716-722. Copyright © 2012 American Academy of
Family Physicians.)
▲

Patient information:
A handout on this topic is
available at http://family
doctor.org/080.xml.

A

lthough the adult male breast contains minimal amounts of adipose
and glandular tissue, there is potential for proliferation if estrogen or
progesterone levels increase. Gynecomastia,
which can be physiologic or nonphysiologic,
occurs when the estrogen-to-testosterone
ratio in men is disrupted, leading to proliferation of glandular breast tissue.1
Physiologic Gynecomastia
Physiologic gynecomastia has a trimodal
age distribution, with incidence peaking in
newborns, adolescents, and men older than
50 years. Up to 90 percent of newborn boys
have palpable breast tissue secondary to
transplacental transfer of maternal estrogens.2 Newborn gynecomastia, although
concerning to parents, usually resolves spontaneously within four weeks of birth. Children with symptoms that persist after their
first birthday should be examined further;
they may be at risk of persistent pubertal
gynecomastia.
One-half of adolescent males will experience gynecomastia, with typical onset at 13
to 14 years of age, or Tanner stage 3 or 4.3,4
An increase in estradiol concentration,
lagging free testosterone production, and
increased tissue sensitivity to normal male
levels of estrogen are possible causes of gynecomastia in adolescents.5-7 Adolescents may
also experience nonphysiologic gynecomastia as the result of substance, supplement,
or medication use, or from the unmasking

of genetic conditions with delay of expected
pubertal development. Although adolescent
physiologic gynecomastia often resolves
spontaneously, intervention may be warranted to ameliorate emotional distress.
Decreasing free testosterone levels may
contribute to a final peak in gynecomastia incidence in men older than 50 years.
Although older men are less likely to present
for evaluation of gynecomastia than adolescents, a study of hospitalized men estimates that approximately 65 percent of men
between 50 and 80 years of age experience
some degree of gynecomastia.8
Nonphysiologic Gynecomastia
Nonphysiologic gynecomastia can occur at
any age as a result of a number of medical
conditions, medication use, or substance
use. Common causes of nonphysiologic
gynecomastia are listed in Table 1.1,9
PERSISTENT PUBERTAL GYNECOMASTIA

Adolescent physiologic gynecomastia should
resolve within six months to two years after
onset. If symptoms persist after two years
or past 17 years of age, further evaluation
is indicated. Use of medications or substances associated with gynecomastia or
other underlying illness may be a factor. If
no other etiology can be found and if the
patient desires treatment, supplementation
with testosterone, use of estrogen receptor–
modifying agents, or referral for surgery to
improve cosmesis is warranted.
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Table 1. Causes of Gynecomastia

Table 2. Mechanism of Effect of Agents
Commonly Associated with Gynecomastia

Cause

Frequency (%)

Physiologic gynecomastia
Idiopathic or unknown cause
Medication or substance use (Table 2)
Cirrhosis
Primary hypogonadism
5α-reductase deficiency
Androgen insensitivity syndrome
Congenital anorchia
Hemochromatosis
Klinefelter syndrome
Testicular torsion
Testicular trauma
Viral orchitis
Tumors
Adrenal tumors
Gastric carcinoma producing hCG
Large cell lung cancer producing hCG
Pituitary tumors
Renal cell carcinoma producing hCG
Testicular tumors, particularly Leydig or
Sertoli cell tumors
Secondary hypogonadism
Kallmann syndrome
Hyperthyroidism
Chronic renal insufficiency
Other
Familial gynecomastia
Human immunodeficiency virus
Malnutrition and disorders of impaired
absorption (e.g., ulcerative colitis,
cystic fibrosis)

25
25
10 to 25
8
8

3

2
2
1
6

hCG = human chorionic gonadotropin.
Adapted with permission from Derkacz M, Chmiel-Perzynska I, Nowakowski A. Gynecomastia—a difficult diagnostic problem. Endokrynol
Pol. 2011;62(2):191, with additional information from reference 1.

Antiandrogenic
properties
Alkylating agents
Bicalutamide (Casodex)
Cimetidine (Tagamet)
Cisplatin
Flutamide
Isoniazid
Ketoconazole
Marijuana
Methotrexate
Metronidazole (Flagyl)
Omeprazole (Prilosec)
Penicillamine (Cuprimine)
Ranitidine (Zantac)
Spironolactone (Aldactone)
Vinca alkaloids
Estrogenic properties
Anabolic steroids
Diazepam (Valium)
Digoxin
Estrogen agonists
Estrogens
Gonadotropin-releasing
hormone agonists
Human chorionic
gonadotropins
Phenytoin (Dilantin)
Phytoestrogens
Increases metabolism
of androgens
Alcohol
Increases sex hormone–
binding globulin
concentration
Diazepam
Phenytoin

Induces hyperprolactinemia
Haloperidol
Metoclopramide (Reglan)
Phenothiazines
Unknown mechanism
Amiodarone
Amlodipine (Norvasc)
Amphetamines
Angiotensin-converting
enzyme inhibitors
Antiretroviral agents
Atorvastatin (Lipitor)
Didanosine (Videx)
Diltiazem
Etomidate (Amidate)
Fenofibrate (Tricor)
Finasteride
Fluoxetine (Prozac)
Heroin
Methadone
Methyldopa
Minocycline (Minocin)
Minoxidil
Mirtazapine (Remeron)
Nifedipine (Procardia)
Nilutamide (Nilandron)
Paroxetine (Paxil)
Reserpine
Risperidone (Risperdal)
Rosuvastatin (Crestor)
Sulindac (Clinoril)
Theophylline
Tricyclic antidepressants
Venlafaxine (Effexor)
Verapamil

Information from references 7, and 9 through 11.

MEDICATIONS AND SUBSTANCES

After persistent pubertal gynecomastia, medication use
and substance use are the most common causes of nonphysiologic gynecomastia. Agents associated with gynecomastia are listed in Table 2.7,9-11 Common contributors
include antipsychotics, antiretrovirals, and prostate cancer
therapies with long-term use.12 Spironolactone (Aldactone)
also has high propensity to cause gynecomastia, although
other mineralocorticoid receptor antagonists, such as
eplerenone (Inspra), have not produced similar effects.13,14
Discontinuing use of the contributing agent often results
in regression of breast tissue within three months.
Additionally, lavender, tea tree oil, dong quai, and Tribulus terrestris (an ingredient in performance-enhancing
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supplements) have been linked to gynecomastia.15-17
Although soy consumption is thought to be safe, consuming more than 300 mg per day has been reported
to cause gynecomastia.18 All supplement use in patients
with gynecomastia should be scrutinized given the variability in marketed preparations.19
Anabolic steroid use often causes irreversible gynecomastia. The injection of exogenous testosterone
inhibits natural production of testosterone, which cannot recover rapidly enough between steroid-injecting
cycles to prevent estrogen predominance. Attempts
to prevent gynecomastia with the use of concomitant
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tamoxifen or other aromatase inhibitors may result in
irreversible adverse effects.20 Use of marijuana, heroin,
or amphetamines also may contribute to irreversible
gynecomastia.10,11
CIRRHOSIS

Liver injury may impair hepatic degradation of estrogens
and increase levels of sex hormone–binding globulin that
contribute to increased peripheral estrogens. Patients
with alcohol-related liver disease are at particular risk of
gynecomastia because phytoestrogens in alcohol and the
direct inhibition of testosterone production by ethanol
further disrupt the estrogen-to-testosterone ratio.
PRIMARY HYPOGONADISM

Gynecomastia may be the only presenting symptom
in men with primary hypogonadism. For example,
one-half of men with Klinefelter syndrome have gynecomastia.21 Suspicion for primary hypogonadism is
warranted in any adolescent with persistent pubertal
gynecomastia.
TUMORS

Although testicular tumors are rare, approximately
10 percent of persons with testicular tumors present
with gynecomastia alone.22,23 In a study of 175 men
who were referred to a breast surgeon for evaluation
of gynecomastia, a testicular tumor was diagnosed in
3 percent.23 Leydig cell tumors, although often benign,
are prone to cause gynecomastia because they secrete
estradiol.
Adrenal tumors may secrete estrogen and estrogen
precursors, causing a similar disruption in the estrogento-testosterone ratio. These tumors can be detected by
elevated serum dehydroepiandrosterone sulfate levels
or increased urinary 17-ketosteroid levels. Similarly,
the presence of human
chorionic gonadotroNo cause is found
pin (hCG) in serum can
in 25 percent of
be used to detect hCGpatients who develop
secreting tumors that
gynecomastia.
may include testicular
germ cell, liver, gastric,
or bronchogenic carcinomas. All of these tumors require
surgical excision.
HYPERTHYROIDISM

Gynecomastia occurs in 10 to 40 percent of men with
hyperthyroidism, although it is rarely the only symptom
at presentation.24,25 Restoration of euthyroid state will
resolve gynecomastia in one to two months.
718 American Family Physician

CHRONIC RENAL INSUFFICIENCY

Hormonal dysfunction is common in men with renal
failure because of overall suppression of testosterone
production and direct testicular damage secondary to
uremia.26 Malnutrition occurs in up to 40 percent of
patients with renal failure; this may contribute to gynecomastia in men.27 Dialysis improves malnutritionassociated gynecomastia, but only renal transplant effectively resolves nutritional and hormonal causes of gynecomastia in those with renal failure.
OTHER

Conditions that impair absorption, such as ulcerative
colitis and cystic fibrosis, may result in gynecomastia.
Refeeding after prolonged malnutrition can also trigger
breast tissue proliferation. Although malnutrition suppresses hormone production, refeeding helps resume
production. However, the liver lags in recovery and cannot fully degrade estrogens.9 As the liver recovers, gynecomastia usually resolves within one to two years after
resumption of a balanced diet.
Although obesity causes pseudogynecomastia (a proliferation of adipose rather than glandular tissue), elevated weight is also associated with true gynecomastia.
New research suggests that leptin and aromatase activity
associated with obesity contribute to increased circulating estrogens, causing gynecomastia.28
Other rare causes of gynecomastia include exposure
to phthalates and lead, emotional stress, and repetitive
mechanical stress causing unilateral symptoms.29-31 Testicular injury from illnesses (e.g., mumps orchitis), infiltrative processes (e.g., tuberculosis, hemochromatosis),
or trauma may decrease testosterone production and
lead to gynecomastia. Additionally, patients with human
immunodeficiency virus infection may develop gynecomastia from the disease process or use of antiretroviral
medications. No cause is found in 25 percent of patients
who develop gynecomastia.7,30,31
Diagnosis
Some patients with gynecomastia may present with
breast pain, embarrassment, or fear of breast cancer. In
other patients, gynecomastia is discovered on routine
physical examination and causes no emotional or physical distress. Understanding the patient’s concerns can
help direct treatment.
HISTORY AND PHYSICAL EXAMINATION

The history should rule out other causes of breast
enlargement, such as those listed in Table 3.31-33 Physicians
should review patients’ use of medications, supplements,
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Table 3. Diagnoses in Men Referred for Imaging or Biopsy
Because of Breast Enlargement

and illicit drugs. Symptoms that last longer
than one to two years suggest nonphysiologic
causes that require intervention for resolution. Nipple discharge; skin changes; rapidly
enlarging, firm breast masses; coincident testicular masses; or systemic symptoms such as
weight loss should raise concern.
The physical examination should include
evaluation of height and weight, and examination of the breasts, genitals, liver, lymph
nodes, and thyroid. Assessment of symmetry
and consistency of breast tissue is critical on
breast examination. Most commonly, gynecomastia is bilateral, although unilateral symptoms can occur and are usually left-sided.
Palpable, firm glandular tissue in a concentric
mass around the nipple areolar complex is
most consistent with gynecomastia. Increases
in subareolar fat are more likely pseudogynecomastia, whereas hard, immobile masses
should be considered breast carcinoma until
proven otherwise. Similarly, masses associated with skin changes, nipple retraction,
nipple discharge, or enlarged lymph nodes
should raise concern for malignancy.

Diagnosis

Frequency (%)

Findings

Gynecomastia

63 to 93

Pseudogynecomastia

5.4

Breast cancer

1.4 to 2.9

Lipoma
Sebaceous cyst

0.9 to 2.9
1.4 to 2

Mastitis
Fat necrosis

0.8 to 1.1
0.3 to 0.9

Dermoid cyst

0.9

Hematoma

0.9

Discrete, round, mobile mass
under areola; usually bilateral
Increased adipose rather than
glandular tissue on examination
Patient falls outside of age range
for physiologic gynecomastia
Bloody nipple discharge
Axillary lymphadenopathy
Nonpainful mass (pain more
common in gynecomastia)
Often unilateral
Personal history of malignancy
Asymmetric breast enlargement
Drainage of material from site
Swelling feels closer to skin than
a part of deeper tissue
Asymmetric breast enlargement
Systemic signs of infection
History of injury to the area may
be present
May be a local swelling, not over
nipple areolar complex
Asymmetric breast enlargement
Painless lump that may enlarge;
may be anywhere in the breast
History of injury to the area may
be present
Asymmetric breast enlargement
History of cancer
Nonspecific breast tenderness
Solid mass; diagnosis made with
pathologic examination
Diagnosis made on pathology
specimen after removal of mass
History of surgery

DIAGNOSTIC TESTING

The history and physical examination
Metastatic disease
0.8
should direct the laboratory and imaging
Ductal ectasia
0.5
workup (Figure 1). Laboratory studies to
Hamartoma
0.5
investigate the underlying cause of gyneLymphoplasmacytic
0.5
comastia should include measurement of
inflammation
hepatic transaminase, serum creatinine, and
Postsurgical
0.5
thyroid-stimulating hormone levels for all
changes
patients. Levels of serum beta hCG, serum
dehydroepiandrosterone sulfate, or urinary
Information from references 31 through 33.
17-ketosteroid should be obtained to rule out
testicular, adrenal, or other tumors when
clinically suspected. Likewise, total and free
testosterone, estradiol, luteinizing hormone, and follicle- testicular tumors that were missed on clinical examinastimulating hormone levels define hormonal imbalances tion.34 However, a more widely advocated, conservative
resulting from primary or secondary hypogonadism. approach is to perform testicular ultrasonography only
Hyperprolactinemia is not common in patients with gyne- in those with palpable testicular masses, gynecomastia
comastia. Laboratory studies may be ordered using a step- larger than 5 cm, or otherwise unexplained gynecomaswise approach guided by history and physical examination, tia. Breast imaging should be guided by examination.
but a diagnosis of physiologic gynecomastia should not be Just as in women, mammography and breast ultrasonogmade until underlying etiologies have been excluded.
raphy may be useful in men if the physical examination
Recommendations for imaging studies are based raises suspicion for breast malignancy.35
mainly on case reports and expert opinion. Some studFine-needle aspiration of masses for cytology should
ies have suggested routine testicular ultrasonogra- be pursued only if malignancy is suspected. Men with
phy in men with gynecomastia to detect nonpalpable Klinefelter syndrome have a risk of breast cancer 16 to
April 1, 2012
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Diagnosis of Gynecomastia
Patient presents with breast enlargement
Yes

Is the patient a newborn?

Likely transplacental; should
resolve within four weeks

No
Yes

Is the patient taking a medication
or substance listed in Table 2?

Discontinue agent and
monitor for resolution

No
Perform physical examination

Testicular mass

Perform testicular
ultrasonography

Gynecomastia

Breast mass that raises
suspicion for malignancy

Unremarkable
examination

Perform mammography
and breast ultrasonography
with biopsy

Provide reassurance

Pseudogynecomastia

Test hepatic function and
measure creatinine and thyroidstimulating hormone levels

Evidence of chronic disease?

Recommend
weight loss

Yes

Treat underlying disease

No
Measure serum human chorionic gonadotropin,
dehydroepiandrosterone, luteinizing hormone, follicle-stimulating
hormone, estradiol, testosterone, and prolactin levels

High level of estradiol and low
level of luteinizing hormone

Perform testicular
ultrasonography

High level of prolactin

Perform magnetic
resonance imaging
for pituitary adenoma

High level of
human chorionic
gonadotropin

Low levels of
luteinizing hormone
and testosterone

Perform testicular
ultrasonography
for germ cell tumor

Secondary
hypogonadism

High level of luteinizing
hormone and low level
of testosterone

Primary
hypogonadism

All hormone
levels normal

Idiopathic
gynecomastia

Ultrasonography results normal

Consider exogenous estrogen use, stress, or
underlying chronic disease as possible cause

Figure 1. Algorithm for the diagnosis of gynecomastia.

30 times higher than other men. Even with a reassuring
examination, men with gynecomastia and Klinefelter
syndrome may require imaging.7,36
Treatment
Few patients with gynecomastia need treatment for cosmesis or analgesia.37 In a study on treatment for gynecomastia, about one-half of men were not significantly
bothered by symptoms.38 Pain is more common in
patients with gynecomastia that is rapidly progressive or
of recent onset. For patients with nonphysiologic gynecomastia, treatment is directed toward improving the
720 American Family Physician

underlying illness or discontinuing use of the contributing. Watchful waiting with biannual follow-up is appropriate for those with physiologic gynecomastia who are
untroubled by symptoms and who have no features that
suggest underlying disease or malignancy. Early treatment will maximize benefit in men with significant
physical symptoms or emotional distress. Medications
are more effective if used as early as possible after symptoms are first noted, whereas surgery can be performed
at any time with similar results.
A number of medications have been used to treat gynecomastia. A retrospective chart review of men presenting
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SORT: KEY RECOMMENDATIONS FOR PRACTICE
Clinical recommendation

Evidence
rating

References

More studies are needed to assess the
effectiveness of aromatase inhibitors, such
as anastrozole (Arimidex; 1 mg per day).
C
34
One trial of 42 pubertal boys demonstrated
a 57 percent reduction in breast volume
with anastrozole treatment.43 However,
a randomized controlled trial of 80 parC
35
ticipants demonstrated no statistically
significant difference between anastrozole
B
4, 37, 42
and placebo in the percentage of patients
with greater than 50 percent breast volume
reduction at three months.44
Surgery can be performed at any time
A = consistent, good-quality patient-oriented evidence; B = inconsistent or limitedto reduce breast tissue, and a number of
quality patient-oriented evidence; C = consensus, disease-oriented evidence, usual
practice, expert opinion, or case series. For information about the SORT evidence
techniques have been used.32,33,45 Longer
rating system, go to http://www.aafp.org/afpsort.xml.
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