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Summary. Gynecomastia refers to an enlargement of the male breast caused by benign proliferation of the
glands ducts and stromal components including fat. It is the most common form of breast swelling seen in
adolescent males. During pubertal development, gynecomastia can develop as a result of transient relative
imbalances between androgens and estrogens. Pubertal gynecomastia is self-limited in 75 to 90% of adoles-
cents and regresses over 1 to 3 years. However it may cause significant psychological stress and depression in
adolescents. For boys with persistent gynecomastia that is causing substantial tenderness or embarrassment
a tailored approach of close follow-up and use of anti-estrogen drugs may be recommended. These drugs
block the effects of estrogens in the body and can reduce the size of the breasts somewhat. It appears that
pharmacological therapy of persistent adolescent gynecomastia is reasonable effective if given early in the
course of the disease and more successful in cases with small or moderate breast enlargement. However, nei-
ther of these drugs is universally approved for the treatment of gynecomastia because the risks and benefits
have not been studied completely. Surgical approach may be needed under special conditions for cosmetic
reasons. In this update, we review the different published trials for managing adolescent gynecomastia.
(www.actabiomedica.it)

Key words: gynecomastia, adolescents, androgens, estrogens, anti-estrogen drugs, mammary adenectomy, li-
posuction

management of adolescent gynecomastia both from
the medical and surgical lines (1, 2).

Adolescent gynecomastia is defined as a benign
glandular proliferation in the male breast and is de-
rived from the Greek terms gynec (female) and mastos
(breast). The condition may be unilateral or bilateral,
acute or chronic, with or without tenderness on touch
(mastalgia). It should be differentiated from pseudo
gynecomastia (fatty breasts) which is commonly seen
in obese males due to increased fat deposition with-
out glandular proliferation. Gynecomastia may cause
significant embarrassment and emotional distress in
adolescent males. In this article, the authors focus on

After the neonatal period, the adolescent age rep-
resents a peak incidence of gynecomastia. The reported
prevalence in the literature varies widely, due to dif-
ferent methods of assessment and the assessments of
different ages and groups of individuals. The incidence
differs in many reports and ranges between 4 to 69%
of palpable breast tissue. It may present as early as age
10, with a peak onset between the ages of 13 and 14
years (Figure 1). The typical onset occurs at 13 to 14
years of age, or Tanner stage 3 or 4 (Figure 2). This is
followed by a decline of incidence in late teenage years.
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Figure 1. Age distribution of 425 cases of gynecomastia ob-
served in a single pediatric and adolescent endocrine clinic in
Ferrara (De Sanctis V, personal observations)

Figure 2. Distribution of 425 cases of gynecomastia in relation
to pubertal status observed in a single pediatric and adolescent
endocrine clinic in Ferrara (De Sanctis V, personal observa-
tions). The vertical line corresponds to the number of observed
cases

Only 10% of boys at the age of 17 years have persistent
gynecomastia (3-7).

Etiologies and pathogenesis

Most cases of adolescent gynecomastia (physi-
ologic gynecomastia) have no known cause. An imbal-
ance in the ratio of estrogen to androgens tissue levels
is postulated as a major cause in the development of
gynecomastia. In general, this imbalance between es-

trogen and androgen action occurs if there is an ab-
solute increase in free estrogens, a decrease in endog-
enous production of free androgens, an increase in the
free estrogen-to-free androgen ratio, androgen insen-
sitivity, or an estrogen-like effect of drugs.

In adolescents with gynecomastia, endocrine inves-
tigations may include the measurement of serum con-
centrations of testosterone, estradiol, gonadotrophin,
prolactin and thyroid function tests. Moore et al. (8)
studied plasma profiles of 8 hormones over the course
of prepuberty and puberty in adolescent males who de-
veloped gynecomastia and who did not. Throughout
puberty, ratios of delta 4-androstenedione and dehy-
droepiandrosterone-sulfate to estrone (E1) and estra-
diol (E2) were significantly lower in the gynecomastia
group than in the control group. In contrast, ratios of
plasma testosterone to E1 and E2 as well as plasma
progesterone and prolactin (PRL) concentrations, were
similar in both groups. Because of the adrenal origin of
dehydroepiandrosterone and its sulfate, and of periph-
eral conversion of adrenal androgens to E1 and to E2,
it is suggested that either decreased adrenal production
of androgens and/or increased conversion of dehydroe-
piandrosterone-sulfate and delta 4-androstenedione to
estrogens cause transient gynecomastia in adolescent
boys. Therefore, it appears to be a local imbalance be-
tween estrogen stimulation and the inhibitory action of
androgens on breast tissue proliferation, although the
majority of adolescents with gynecomastia have normal
estrogen levels (9-15). This may be due to enhanced
sensitivity of the breast tissue to normal circulating lev-

els of estrogen even in the presence of normal circulat-
ing androgen concentrations. An increased aromatiza-
tion of androgens to estrogens in the breast tissue itself
as increased aromatase activity has been found in pubic
skin fibroblasts of patients with gynecomastia (16).

Secondary causes of gynecomastia in adolescents
are relatively rare (less than 5%) and may arise from
a broad array of uncommon pathological conditions
(17-19). These are well described elsewhere and may
include conditions such as: congenital anorchia, Kline-
felter’s syndrome, testicular feminization, hermaph-
roditism, adrenal carcinoma, chronic liver disease,
primary hypogonadism, secondary hypogonadism
(Figure 3), testicular tumors, hyperthyroidism, re-
nal disease and malnutrition |(5,17-19).|On the other
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Figure 3. Gynecomastia in an adolescent with hypogonado-
tropic hypogonadism and chronic liver disease (De Sanctis V,
personal observation)

hand, several drugs may induce proliferation of male
breast tissu

Clinical assessment and diagnostic procedures
are usually successful to differentiate these conditions
from the common physiologic gynecomastia (17-19).

Does obesity play a role in the adolescent
gynecomastia?

The prevalence of gynecomastia appears to be
greater in obese adolescents. A study screened the
database for young male “breast” specimens between
1997-2008. Sixty-nine patients were identified. By
body mass index criteria (BMI), 51% were obese, 16%
overweight and 33% normal-weighted (9).

In some studies, BMI is positively correlated with
both breast diameter and the presence of gynecomastia

in both adolescents and adults. Breast adipose tissue
contains the aromatase enzyme complex that converts
testosterone and androstenedione to E2 and E1, re-
spectively. Peripheral androgen aromatization is en-
hanced with increased body mass index. Obese males
show significantly increased plasma estradiol concen-
trations and low testosterone concentrations. Testos-
terone levels also improve on weight loss, which is the
intervention of choice for obese men with or without
low testosterone levels. In three small studies, letro-
zole or testolactone has been administered to morbidly
obese men to improve their testosterone levels (21-23).
Treatment resulted in normalization of testosterone
levels in all subjects, with a concomitant suppression
of the originally increased levels of estradiol. In addi-
tion, the increase in breast fat with weight gain may
lead to pseudogynecomastia, which may or may not be
associated with true gynecomastia (17-26).

Classification and grades of severity of gynecomastia

Simon et al. (9) identified four grades of gyneco-
mastia:
* Grade I: Small enlargement without skin excess
* Grade ITa: Moderate enlargement without skin
excess
* Grade IIb: Moderate enlargement with minor
skin excess
* Grade III: Marked enlargement with excess
skin, mimicking female breast ptosis (Figure 4).
Rohrich et al. (10) have proposed a similar clas-
sification of gynecomastia with four grades of severity:
* Grade I: Minimal hypertrophy (<250 g) without
ptosis
* Grade II: Moderate hypertrophy (250-500 g)
without ptosis
* Grade III: Severe hypertrophy (>500 g) with
grade I ptosis
* Grade IV: Severe hypertrophy with grade II or
grade III ptosis
Bannayan et al. (27) have described three histo-
logical types of gynecomastia: florid, fibrous, and inter-
mediate. The florid type is characterized by ductal hy-
perplasia and proliferation, with loose and edematous
stroma. The fibrous type contains more stromal fibrosis
and fewer ducts. The intermediate type of gynecomas-
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Figure 4. Different grades of gynecomastia according to Simon et al. classification (De Sanctis V, personal observations)

tia presents features of the two. In the majority of cas-
es, if the duration of gynecomastia is greater than one
year, the fibrous type is more prevalent and irreversible,
which may limit success of medical treatments.

The course of the disease in relation to pubertal
progression and severity

Pubertal gynecomastia is self-limited in 75 to
90% of adolescents and regresses over 1 to 3 years.
Observation and reassurance are widely regarded as
the safest and most reasonable treatment in mild cases.
However, because gynecomastia in adolescents occurs
at a delicate time when boys are increasingly conscious
about self-image, the role of pharmacological or surgi-
cal therapies is always in question.

Zosi et al. (28) evaluated the progression with time
in children with pubertal gynecomastia for a mean pe-
riod of five years. Children were divided into 3 groups.
Group A comprised 15 children with breast enlarge-
ment of less than 6 cm (mild gynecomastia), group B:
5 children with 6-11 cm (moderate) and group C: 5
children with breast tissue of more than 11cm (severe).
This study denoted that mild gynecomastia regresses

entirely in all patients, while moderate in only 20%
after a 3 year duration while severe gynecomastia usu-
ally persists and requires management in 40% of cases.
Pain is more common in patients with gynecomastia
that is rapidly progressive or of recent onset.

In our experience, a regression of gynecomastia
was observed, after a mean period of 3 years, in 84%,
47% and 20% of 220 adolescents with mild, moderate
or severe gynecomastia (De Sanctis V, personal obser-
vations - unpublished data).

Investigating and managing cases of adolescent gy-
necomastia

The suggested diagnostic approach and treatment
strategies for gynecomastia consist of expert opinion,
case series, and observational studies. Therefore, the
evidence is considered to be of low to very low qual-
ity. By acknowledging this low quality of evidence
when discussing testing and treatment options with
patients, physicians allow room in the process of deci-
sion making for consideration of other factors, such as
resources, availability of services, and patients’ values
and preferences (29).
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For managing adolescent gynecomastia, a tailored
therapy is advised.

Attentive waiting with biannual follow-up is ap-
propriate for those with physiologic gynecomastia who
are untroubled by symptoms and who have no features
that suggest underlying disease. Few patients with ad-
olescent gynecomastia need treatment for cosmesis or
analgesia.

Early treatment can maximize benefit in adoles-
cents with significant physical symptoms or emotional
distress. Medical treatment appears to be more effec-
tive if used early in the course of the disease possibly
after symptoms are first noted, whereas surgery can be
performed at any time with similar results (30, 31).

For patients with non- physiologic gynecomastia,
treatment is directed toward improving the underlying
illness or discontinuing use of the contributing.

Mammography appears unnecessary in most men
particularly in young male patients and should not be
used as a routine imaging procedure.

Pharmacological treatment

Medical treatment of gynecomastia aims to cor-
rect the estrogen-androgen imbalance by three possi-
ble pathways: (a) blocking the effects of estrogens on
the breast (e.g., clomiphene, tamoxifen, raloxifene); (b)
administering androgens (e.g., danazol), and (c) inhib-
iting estrogen production (e.g., anastrozole, testolac-
tone) (32-49).

Data on efficacy of pharmacological treatment of
gynecomastia in adolescents is mostly limited to small
case series and case reports without control groups,
which makes conclusions difficult to draw. A number
of medications have been used to treat gynecomastia.

Tamoxifen is an antiestrogen. Its principal mech-
anism of action is mediated by its binding to the
estrogen receptor and the blocking of the prolifera-
tive actions of estrogen on mammary epithelium. It
is thought to be an effective and safe treatment for
physiologic, persistent pubertal or idiopathic gyneco-
mastia.

A systematic review to assess the efficacy of ta-
moxifen in the management of idiopathic pubertal
gynecomastia was performed by Lapid et al. (33) fifty
nine studies were selected. There were no randomized

controlled studies. The studies found have methodo-
logical flaws but show promising results.

No clinical side-effects were reported or observed.
They concluded that tamoxifen may be effective for the
treatment of pubertal gynecomastia and it seems safe
to use and randomized controlled studies are necessary
to confirm this indication.

A retrospective chart review of men presenting to
a breast clinic for gynecomastia found that only 13 of
220 patients required medication for treatment. Pa-
tients were treated with 10 mg of tamoxifen per day
for three months, and 10 of the 13 had resolution of
pain and breast enlargement (34). A randomized con-
trolled trial of 80 participants also found that 20 mg of
tamoxifen once per week is as effective as 20 mg once
per day (35).

Derman et al. (36) evaluated the efficacy of the
tamoxifen treatment in 37 patients with pubertal gy-
necomastia with a diameter of over three cm. Pain and
size reduction was seen in all patients with tamoxifen
treatment. No long-term side effects of tamoxifen
were observed. The dose of tamoxifen was increased in
three patients due to poor response. Two of the treat-
ment group had recurrence problem at follow-up. No
patient required breast surgery.

Devoto et al. (37) studied 43 patients with gyne-
comastia, aged 12 to 62 years. Twenty seven patients
had a pubertal physiological gynecomastia. Twenty
patients had mastodynia and in 33, gynecomastia had
a diameter over 4 cm. All were treated with tamoxifen
20 mg/day for 6 months. Mastodynia disappeared in
all patients at three months. At six months gyneco-
mastia disappeared in 26 patients (62%), but relapsed
in 27%. Fifty two percent of gynecomastias over 4 cm
and 90% of those of less than 4 cm in diameter dis-
appeared (p<0.05). Fifty six percent of gynecomastias
lasting more than two years and 70% of those of a
shorter duration disappeared (p=NS). They concluded
that tamoxifen is safe and effective for the treatment of
gynecomastia and larger lesions have a lower response
to treatment.

Another two small double-blind, crossover trials
found only modest benefit when compared with pla-
cebo (38,39).

Histologically, the therapeutic effect of tamoxifen
appears to be satisfactory.
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In three cases who reported dissatisfaction with
the results of tamoxifen treatment and were therefore
submitted to adenectomy preceded by liposuction. Pa-
thology results showed adipose tissue alone, with no
evidence of intraductal epithelial proliferation. The
lack of residual glandular breast tissue after treatment
with tamoxifen proves that it is effective in histopatho-
logically eliminating pubertal gynecomastia (40).

The long-term safety of tamoxifen was evaluated
in 10 pubertal boys treated with tamoxifen for gyne-
comastia for more than 3 months. They were evaluated
after 2.5-7 years (mean 4.6 years) to determine the
side effects of this therapy. Authors did not find any
serious side effects of tamoxifen in these patients (41).

Raloxifene is a second-generation selective estro-
gen receptor modulators (SERM). In 34 healthy males
at the dose of 60 mg/day for one month it increased se-
rum testosterone by 20%, and slightly decreased serum
estradiol. When used in eugonadal patients with gy-
necomastia, 75% had a reduction in the size of breast
tissue of at least 50% (average, 73%) in the first two
months of treatment. However, the study was small
and the males have wide range of ages (42).

In thirty eight patients with persistent pubertal
gynecomastia who received reassurance alone or a 3- to
9-month course of an estrogen receptor modifier (ta-
moxifen or raloxifene) there was a mean reduction in
breast nodule diameter by 2.1 cm after treatment with
tamoxifen and 2.5 cm with raloxifene. Some improve-
ment was seen in 86% of patients receiving tamoxifen
and in 91% receiving raloxifene, but a greater propor-
tion had a significant decrease (>50%) with raloxifene
(86%) than tamoxifen (41%). No side effects were seen
in any patients. Authors suggested that raloxifene may
be safe and effective in reducing persistent pubertal
gynecomastia, with a better response compared to ta-
moxifen (43).

Anastrozole, an aromatase enzyme, was used in
a controlled trial of 80 patients with gynecomastia.
However, the study demonstrated no statistically sig-
nificant difference between anastrozole and placebo in
the percentage of patients with greater than 50 percent
breast volume reduction at three months (44).

Danazol is a synthetic steroid with antigonado-
tropic and anti-estrogenic activities that acts as an an-
terior pituitary suppressant by inhibiting the pituitary

output of gonadotropins. It possesses some androgenic
properties. Buckle et al. (45) treated 42 patients with
gynaecomastia with danazol. There were 31 adults and
11 cases of pubertal gynaecomastia. Dosage schedules
in adults were 300-600 mg a day and in adolescents
200-300 mg a day. In the 31 adults, marked regression
of gynecomastia occurred in 18 and a moderate regres-
sion in 10, whilst in the 11 cases of puberty gyneco-
mastia, there was a marked regression in 7 and a mod-
erate regression in three patients. Plasma testosterone,
FSH, and LH concentration fell in most patients.

Beck et al. (46) evaluated the effect of danazol
treatment in pubertal boys with marked gynecomastia
(breast size more than 6 cm in diameter). During dana-
zol treatment (200 mg daily for 6 months) gonadotro-
pin levels in response to luteinizing-hormone releasing
hormone (LHRH) stimulation were blunted and tes-
tosterone values decreased. After 6 months of therapy,
four of 5 boys treated so far, demonstrated a reduction
of gynecomastia to a maximum of 3 cm in diameter.
There were no signs of a recurrence of the marked pu-
bertal gynecomastia in all boys after stopping danazol.
These results indicate that danazol is a specific gonad-
otropin inhibitor acting at the hypothalamo-pituitary
level. No side effects on other hormones or on the de-
velopment of secondary sex characteristics were noted
during and after danazol treatment.

Ting et al. (47) compared the eflicacy of tamox-
ifen versus danazol in the treatment of 68 patients
with idiopathic gynecomastia at different ages (range:
13-82 years). Medical treatment with either tamoxifen
(20 mg/d) or danazol (400 mg/d) was offered and con-
tinued until a static response was achieved. Twenty-
three patients were treated with tamoxifen and 20 with
danazol. Complete resolution of the gynecomastia was
recorded in 18 patients (78.2%) treated with tamox-
ifen, whereas only 8 patients (40%) in the danazol
group had complete resolution. Five patients, all from
the tamoxifen group, developed recurrence of breast
mass. It was concluded that although the effect is more
marked for tamoxifen compared with danazol, the re-
lapse rate is higher for tamoxifen.

Plourde et al. (48) studied the effect of clomi-
phene citrate in 12 boys, aged 12 to 19 years, with
persistent gynecomastia, at a dose of 50 mg/day by
mouth for one to three months. The mean breast size
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decreased by 0% to 36%, with only five boys experienc-
ing a reduction of greater than 20%. Five boys sub-
sequently required reduction mammoplasty. Levels of
urinary gonadotropins, serum testosterone, and estra-
diol increased significantly during therapy. The anties-
trogen effects were achieved primarily at the level of
breast tissue because the ratio of testosterone to estra-
diol remained unchanged during treatment. Authors
concluded that clomiphene citrate in a dose of 50 mg/
day resulted in only small decreases in persistent pu-
bertal gynecomastia and was not a satisfactory medical
therapy for the condition.

Testolactone is a non-selective, irreversible, ste-
roidal aromatase inhibitor, thereby preventing the for-
mation of estrogen from adrenal androstenedione and
reducing endogenous estrogen levels.

Zachmann et al. (49) treated 22 boys with pu-
bertal gynaecomastia (age 15.9+1.9 years) with testo-
lactone (450 mg daily by mouth) for 2 to 6 months
without side-effects. The mean breast gland diameter
regressed from 4.4 to 3.3, 3.2 cm and 1.7 cm at 2, 4,
and 6 months respectively, while pubic hair and tes-
ticular volume progressed normally. It was concluded
that testolactone, an inhibitor of steroid aromatization,
is an effective and safe medical treatment for pubertal
gynaecomastia.

In conclusion, it appears that pharmacologi-
cal therapy of persistent adolescent gynecomastia
is reasonable effective if given early in the course of
the disease and more successful in cases with small or
moderate breast enlargement. In cases with marked en-
largement with excess skin, mimicking female breast,
surgery may be considered if no regression is observed
after a period of observation of at least one year.

Surgical treatment

Surgical management of pubertal gynecomastia
may be considered in non-obese male adolescents who
present persistent breast enlargement after a period
of observation of at least 12 months, breast pain or
tenderness, and/or significant psychosocial distress.
Obesity is not a contraindication to surgical approach.
Liposuction techniques are helpful in those patients
with considerable fat deposition in the breast during

the removal of the glandular component. The aim of
surgical treatment is to achieve a normal appearance
of the masculine thorax with the smallest possible scar.
Surgical treatment of gynecomastia requires an indi-
vidualized approach.

The most commonly used technique is subcutane-
ous mastectomy that involves the direct resection of
the glandular tissue using a periareolar or transareolar
approach with or without associated liposuction. Skin
resection is needed for more advanced cases (50, 51).

In grade I, the enlargement is caused solely by
glandular proliferation without adipose accumulation.
Surgical correction involves mammary adenectomy
performed by a semicircular inferior periareolar inci-
sion. Liposuction is not required. Grade II is charac-
terized by excessive glandular tissue and local adipos-
ity. In these cases, liposuction and surgical excision
must be combined in the same operation. Mammary
adenectomy without liposuction leads to unsatisfac-
tory outcomes, with an uneven surface or asymmetry.
In grade III, the operation begins with liposuction and
is followed by glandular excision with periareolar re-
moval of the tissue. It is necessary to detach the excess
skin to obtain a good chest silhouette. The hallmarks
of grade IV are severe ptosis and a large amount of
redundant skin. One of the techniques for reduction
mastoplasty is used to remove gland and skin and flat-
ten the chest outline (30).

The most frequent early complication following
surgical management of gynecomastia is hematoma.

Figure 5. Right areola-nipple necrosis following surgical man-
agement of gynecomastia. Tattoo was placed to achieve a “nor-
mal” areolar shape (De Sanctis V, personal observation)
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Seroma, overresection with saucer-type deformity, un-
derresection, unappealing scarring and infections are
also observed. Patients and their parents or guardians
should be well informed about possible risks, as some
complications are managed surgically.

Ultrasound-assisted liposuction (UAL) is another
modified method that may facilitate the removal of
tougher sub-areola glandular tissue at the time of li-
posuction. Care is needed with this technique to avoid
the potential complication of thermal injury to the
overlying skin. Standard liposuction or UAL in com-
bination with gland resection through a minimal cau-
dal semicircular periareolar incision and conventional
liposuction effectively corrects most grades of gyneco-
mastia (52).

An alternative modification to the simple liposuc-
tion is the power-assisted liposuction technique. This
is performed to contour the breast tissue without hav-
ing to exert as much physical force as standard liposuc-
tion with a syringe and cannula. The cannula recipro-
cates at a controlled but surgeon adjustable rate, with
separate precise control of the suction pressure. This
technique works very effectively in combination with a
tumescent and super tumescent approach.

The aspirate volume from liposuction can range
from 50 to over 1,000 mL. In contrast the excision of
the fibroglandular tissue can range from a few grams
to over 1,000 g. This illustrates the different degrees of
gynecomastia for which surgery is used (53-55).

The use of mammotome is a minimal invasive tool
that appears safe and ensures reasonable cosmesis and
patient satisfaction rates, although there are only limit-
ed reports of its use in gynecomastia and no long-term
follow-up data (56). The potential risk of skin injury
and hemorrhage may limit the use of mammotome.

In general, surgical treatment produces good
cosmesis and is well tolerated. Nevertheless invasive
techniques that require minimal surgical incision have
recently emerged and may offer faster recovery and
lower rates of local complications. Histologic analysis
is recommended in true gynecomastia corrections to
rule out unexpected histologic findings.

In conclusion, adolescent gynecomastia has a
favorable prognosis with spontaneous complete or
partial resolution. Small percent have persistent gyne-

comastia after the end of pubertal development and
some adolescents have concerns about the cosmetic
correction. Therefore, the decision to perform surgery
depends on the degree to which this condition has af-
fected the quality of life and on their desire for cos-
metic correction (57-59).
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