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Abstract. Gynecomastia is the benign enlargement of breast’s the glandular tissue in male population. Gyne-
comastia can involve fatty and/or glandular tissue. At the basis of pediatric gynecomastia there is a multifacto-
rial imbalance in the ratio of estrogen to androgens tissue levels. In more than 95% of the cases gynecomastia 
development is idiopathic. Secondary causes of gynecomastia in adolescents are relatively rare (less than 5%) 
and may arise from uncommon pathological conditions. Gynecomastia is self-limited and regresses in 1-3 
years in 84%, 47% and 20% of adolescents with mild, moderate and severe gynecomastia. The correct first 
line of therapy is observation and reassurance in the treatment of mild cases. In order to manage adoles-
cent gynecomastia is advised to adopt a tailored therapy. Despite gynecomastia is a common condition only 
few adolescents need cosmetic or antalgic treatment. Medical therapy should be considered in patient with 
emotional distress or psychological limitation on normal activities. Finally, if gynecomastia does not go in 
remission after two years surgical procedures should be performed. The aim of this article is to be an updated 
discussion of pubertal gynecomastia, in particular the surgical aspect, and report our surgical experience with 
a retrospective study. In conclusion surgical treatment of this condition is a quiet rare procedure but, in ac-
cording to global literature we demonstrated that it is a safe surgery with low rate of complications. (www.
actabiomedica.it)
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Introduction

Gynecomastia is the benign enlargement of 
breast’s the glandular tissue in male population. (1) Gy-
necomastia can involve fatty and/or glandular tissue. 
Gynecomastia patients can occur in atypical ductal hy-
perplasia (ADH) but this condition does not pose the 
same risk as ADH in women. (2) Some authors have 
drawn distinction between true gynecomastia and 
pseudogynecomastia. (3) In fact, pseudogynecomas-
tia is related with only fatty hypertrophy and exhibits 
a pattern of increasing superimposable to the obesity 

rate. (4) True gynecomastia has a trimodal age distribu-
tion (neonatal, pubertal and elderly). (5) Among them, 
pubertal gynecomastia has been reported to have an 
incidence rate up to 65% in adolescent male. (6) Gy-
necomastia etiology is multifactorial, and the most fre-
quent cause of this pathology is idiopathic. (3) Primary 
pubertal regresses spontaneously in about 90% of the 
patients in 6 months to 3 years. (1) This means that in 
case of primary pubertal gynecomastia the correct con-
duct is observation and reassurance without specific 
treatment. (4) However, it is important to remember 
that various pathologies can lead to the development 
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of gynecomastia by disrupting the delicate hormone 
balance with a androgen deficiency or an estrogen ex-
cess (7) (Table 1).

It is important for the patient to undergo to a pri-
mary care physician visit and in selected cases to an 
endocrinologist evaluation before the plastic surgeon 
workup. Surgical approach has to be considered if gy-
necomastia last for 1 year at least. Surgical treatments 
for gynecomastia involve four general approaches. 
1 excision of the breast tissue, 2 suction-assisted lipec-
tomy, 3 skin resection, 4 any combination thereof. (4)

The objective of this study is to report the char-
acteristics of adolescent gynecomastia patients who 
received surgical treatments at our hospital and discuss 
the long-term surgical outcomes of these patients.

Etiologies and pathogenesis

At the basis of pediatric gynecomastia there is 
a multifactorial imbalance in the ratio of estrogen to 
androgens tissue levels. In fact, estrogens stimulate 
the proliferation of the breast mass, while androgens 
inhibit it; normal male breast tissue has receptor for 
both, like female tissue. (9)

It appears to be a local imbalance between estro-
gen stimulation and the inhibitory action of androgens 
on breast tissue proliferation, although the majority of 
adolescents with gynecomastia have normal estrogen 
levels. (10)

In more than 95% of the cases gynecomastia devel-
opment is idiopathic. Secondary causes of gynecomastia in 
adolescents are relatively rare (less than 5%) and may arise 
from uncommon pathological conditions. (11) Although 
these conditions are less common that idiopathic gyneco-
mastia it is important to differentiate them with appropri-
ates clinical assessment and diagnostic procedures.

Classification of gynecomastia

Actually, there is not a univocal classification sys-
tem of classification of gynecomastia. The most com-
mon classification is Simon’s one.

Simon et al. identified four grades of gynecomastia:

 - Grade I: small enlargement without skin excess
 - Grade IIa: moderate enlargement without skin 

excess
 - Grade IIb: moderate enlargement with minor 

skin excess
 - Grade III: Marked enlargement with excess skin.

This classification despite analyzes patients only 
by two features (breast mass and skin excess) can make 
an effective surgical algorithm tata avoids the misclas-
sification of the type of gynecomastia and guides to the 
most appropriate surgical management.

Progression of disease and diagnostic path

The first step on diagnostic algorithm is to dis-
criminate gynecomastia from pseudogynecomastia by 
radiological imaging. Ultra-sound examination is the 

Table 1. Pathologic causes of gynecomastia (8).

Endocrine
Testicular

• Hypogonadism
• Klinefelter syndrome (XXY)

Adrenal
• Congenital adrenal Hyperplasia
• Cushing syndrome

Thyroid
• Hyperthyroidism
• Hypothyroidism

Disorder of sexual differentiation
• Androgen insensitivity syndrome
• 17-B-hydroxysteroid dehydrogenase deficiency

Aromatase excess syndrome

Systemic
Chronic liver disease
Chronic kidney disease
Refeeding syndrome
Malnutrition

Neoplasms
Breast carcinoma
Testicular tumors

• Leydig cell
• Sertoli cell

Adrenal cortical carcinoma
Lung carcinoma
Liver carcinoma
hCG-secreting tumors

Infections
HIV

Other
Obesity
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primary imaging tool for diagnosis and classification 
of gynecomastia. Mammography is universal reserved 
only in the case of suspected sonographic malignant 
finds. (12) Once it is described the presence of true 
gynecomastia serum liver function has to be investi-
gated. (13) If liver function is normal or red flags, like 
pain, are present more serum valuation has to be per-
formed: blood levels of testosterone, LH, FSH, 17β -es-
tradiol, βhCG and thyroid function. (14) Also karyotype 
has to be investigate in order to exclude genetic chro-
mosomal syndromes. (15) Low levels of testosterone 
and elevated E2/testosterone ratio suggest androgenic 
deficit syndrome. (16) Elevated levels of βhCG prompt 
the hypothesis that gynecomastia is a symptom of para-
neoplastic syndrome of cancer secrete βhCG. (17) A 
testicular sonographic examination has to be performed 
in order to rule out the presence of gonadal tumor. This 
typology of tumors is not limited to gonadal tissue but it 
is possible to find its primary origin extra-gonadal. (18) 
In the majority of patient blood exams reveal high levels 
of E2, normal levels of testosterone and resulting E2/
testosterone ratio imbalance. These results are typical 
of an increase in aromatization process. This upsurge 
is determined by a wide range of conditions: obesity, 
Sertoli cells tumor, adolescent idiopathic gynecomas-
tia, hereditary conditions. Red flags for endocrinopathy 
include abnormal testicular examination, galactorrhea, 
features of Klinefelter syndrome (small testicles, eunu-
choism, and behavioral problems for examples), rapid 
gynecomastia progression and abnormal funduscopic 
testing. (19) De Sanctis et al. revealed that adolescent 
idiopathic gynecomastia is self-limited and regresses 
in 1-3 years in 84%, 47% and 20% of adolescents with 
mild, moderate and severe gynecomastia. (10) The cor-
rect first line of therapy is observation and reassurance 
in the treatment of mild cases. (4) In order to manage 
adolescent gynecomastia is advise to adopt a tailored 
therapy. Despite gynecomastia is a common condition 
only few adolescents need cosmetic or antalgic treat-
ment. Medical therapy should be considered in patient 
with emotional distress or psychological limitation on 
normal activities. Finally, if gynecomastia does not go 
in remission after two years surgical procedures should 
be performed. Timing for perform surgery procedure 
is important, in fact premature surgical intervention is 
related to breast regrown. (1)

Medical treatment

Pharmacological treatment aims to correct hor-
monal imbalance of gynecomastia by three possible 
paths: 1 blocking the effects of estrogens on the breast 
tissue (examples: tamoxifen, raloxifene, clomiphene), 
2 managing androgens (example: danazol) and 3 in-
hibiting estrogen production (examples: anastrozole, 
testolactone). (20) Medicinal therapy is most effective 
if used in recent gynecomastia (up to 2 years). After 
two years the stroma become more fibrotic and con-
servative therapy in ineffective. (9) Due to its sponta-
neous regression data on efficacy of pharmacological 
therapy of adolescent gynecomastia is mostly limited 
to case reports and smalls case series without control 
group, which give a less level of significance. (21) In 
conclusion pharmacological treatment of pubertal gy-
necomastia is more effective if given in early stage of 
the condition and it is more successful in moderate en-
largement and it should be started immediately in case 
of painful gynecomastia.

Surgical treatment

Propose surgical therapy of pubertal gyneco-
mastia should be considered in non-obese male ado-
lescent after a 12-months history of condition, breast 
pain, breast tenderness or significant psychosocial 
distress with social life limitation. However, obesity 
is not an absolute contraindication to surgical ap-
proach. (11) Kasielska-Trojan et al. demonstrated 
that patients with gynecomastia had a life quality 
improved significantly after surgery procedures. (22) 
It is important to exclude adolescent breast cancer 
before performing the surgical treatment although 
it is a rare condition. (7, 23) In fact Lu et al. en-
countered one case of undiagnosed performing breast 
liposuction. (24) A wide range of plastic surgery 
techniques have been studied in order to treat gy-
necomastia. Plastic surgeon should offer a tailored 
surgery to individual patients, according to physical 
aspects. The most used technique is liposuction that 
minimizes the scarring and reduces days in hospi-
tal. (25) This technique is effective in mild and lo-
calized gynecomastia, with 92% satisfied results. (26) 
In patients with an high component of hypertrophic 
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drains after the asportation of mammary glands. (38) 
Others possible complication, less common, are se-
roma, infections, under-resection, unaesthetic scar-
ring, and over-resection with saucer-type deformity. 
It is important to inform pediatric patients and their 
parents about these complications, albeit rare. In the 
post-operatory, like in women mastectomy proce-
dures, patients should wear a compression garment 
at all times until post-operative visit. (39) After the 
first week post operatory wearing the garments could 
be reduced to 18 hours/day. Garments apply pressure 
to reduce swelling as well as contour the surgical site. 
Post-Operative garments are usually worn between 
6-8 weeks depending on healing. Rest is the most 
important post operatory advice. Patients should not 
perform strenuous activity (anything that increases 
your blood pressure) for the first 2 weeks. Exercise 
can be practiced after 2 weeks, if there are not in-
volved muscles of chest. Pectoralis’ and upper limbs’ 
exercises can be started at least 8 weeks after surgery.

Liposuction

Patient is settled in supine position and after 
surgical field preparation the mammary region is in-
filtrated with local anesthesia in tumescent solution 
of 10 cc of 2% Mepicain withandrenaline in 2000 cc 
of saline solution. Via a stab incision at 8 o’ clock in 
the anterior axillary fold, liposuction of the breast is 
performed drawing fatty tissue by a 3 mm or 4 mm 
cannula.

Resection of fibro-stromal and glandular 
component

The subcutaneous mastectomy procedures were 
performed by using Webster method with peri-areolar 
incision. We did not find skin redundancy. We per-
formed Davidson concentric circles technique if skin 
reduction was present. Each mammary tissue was 
examined to achieve histopathological diagnosis. 
Follow-through alternate liposuction and resections 
are repeated as necessary to achieve complete aspor-
tation of subcoutaneous tissue. In order to prevent 
hematoma a suction drain was positioned in each 
mastectomy.

breast tissue (grade IIa and IIb of Simon’s classifi-
cation) it is mandatory to perform a reduction of 
both skin and breast tissue using surgical excision. 
In women with hypertrophy of breast the most com-
mon techniques are the inverted T incision and ver-
tical incision techniques, but they are inadequate in 
used in masculinization of thorax. (27) In pediatric 
gynecomastia mastectomy is performed commonly 
with peri-areolar incision. This technique left only 
minor scars and the remnant skin flap become less 
visible with the healing. (28) Combined technique 
(liposuction + mastectomy) is more effective than 
singles procedures. (29) In order to reduce compli-
cation some authors suggest that vacuum-assisted 
minimally invasive surgery should be performed, but 
there is not still evidences in pediatric use. (30) Tar-
allo et al. reported a new technique for correction of 
gynecomastia called “the round-the-clock” that leads 
only a 3 mm scar each side. (31) Further studies have 
to pe performed in order to demonstrate the efficacy 
in adolescent gynecomastia. Endoscope-assisted sub-
cutaneous mastectomy offers a smaller incision than 
peri-areolar incision, but this technique did not to-
tally eliminate a potential complication of the scar on 
a visible part of the chest. (32) Some surgeons (33) 
affirm that it is possible to perform a more aesthetic 
body contouring leaving inside the patient and shap-
ing part of mammary gland by “superior dynamic flap 
method”. This technique can be customized in order 
to correct asymmetry of the chest. This technique has 
not been studied yet in paediatric population and our 
opinion is that it is better to perform total asporta-
tion of gland in adolescents in order to avoid recur-
rences. Gynecomastia surgery is a relatively low-risk 
procedure associated with minimal morbidity. Only 
1.5% of patients is associated with postoperative su-
perficial surgical site complications. Hematoma is 
the most frequent early complication. (34) Some au-
thors affirm that it is possible to reduce the frequency 
of hematoma using the external quilting suture tech-
nique, (35) but there is no evidence in effectiveness 
in pediatric population. Some authors (36, 37) affirm 
that drains are not useful in the prevention of he-
matoma and other complications after mastectomy 
procedure. This theory is not universally accepted 
and our equips support a safer approach positioning 
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Our experience

Between September 2003 and December 2019 
we treated 18 adolescents (average age 15 years and 
4 months, 14-18 years). 13 of our patients were treated 
bilaterally and 5 were treated monolaterally with a 
total of 31 breasts. We included in the study patient 
with more than 12 months gynecomastia history and 
no satisfactory response to medical treatment. Patients 
had grade 2 gynecomastia (Simon classification). We 
obtained written informed consent from all patients. 
Every surgical procedure was performed under general 
anesthesia, and antibiotic prophylaxis was routinely 

Figure 1.  Preoperative  drawing of gynecomastia.

Figure 2. Lipoaspiration.

Figure 3. Round block disepitelisation.

Figure 4. Gland asportation.

Figure 5. Round block suture.
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(94,44%), 1 was unsatisfied. The cause of his disap-
pointment was due an enlargement of the scar. No 
more late complications were registered.

Discussion

Gynecomastia is a benign clinical finding char-
acterized by enlargement of the male breast, due to 
proliferation of glandular tissue.1 This condition dif-
fers from pseudogynecomastia (fatty breasts) due to 
increased local fat deposition without glandular en-
largement. (3) Gynecomastia can be seen as part of the 
normal physiological development in the new- born 
and adolescent boys. In paediatric population more 
the 95% of cases of gynecomastia are idiopathic, un-
like adult population in which secondary gynecomas-
tia is more frequent. (40) In our experience all patients 
were affected by idiopathic gynecomastia. Despite 
 secondary causes of gynecomastia in adolescents are 
relatively rare, it may arise from uncommon patho-
logical conditions. Hence, it is fundamental to follow 
a diagnostic path involving blood hormonal test (LH, 
FSH, estradiol, testosterone, prolactin, dehydroepian-
drosterone and human chorionic gonadotropin) and 
endocrinologist valuation. (41) The majority of boys 
affected by gynecomastia are asymptomatic, while 
those referred to the specialist present persistently ten-
derness of the breasts, palpable lump or unsatisfactory 
body image with important psychological repercus-
sions. (42) The timing of the onset of gynecomastia 
is very important: the greatest psychological impact 
occurs with onset in adolescence as compared with 
young childhood. (43) Sonography is widely used in 
all breast’s diseases. Typical findings in case of gyneco-
mastia include hypoechoic retroareolar masses (nodu-
lar, poorly defined or flame- shaped), with increased 
anteroposterior depth at the nipple. (44) This evalu-
ation is able to settle the composition of the breast 
(fat tissue and glandular tissue). Mammography is 
used in case of suspicion of cancer, with sensitivity 
of 90% and specificity of 92%. (45) In our experience 
all patient underwent sonography, and none under-
went mammography due to the absence of malignant 
features. Our accurate preoperative diagnostic path 
(medical history, physical examination, ultrasound and 

Figure 6. Post operative result.

administered at induction. All surgeries were per-
formed by the same operator. The surgical technique 
involves two steps: liposuction of fatty tissue and re-
section of fibro-stromal and glandular component 
with round-block masropexy (Figs. 1-6).

Results

Of 14 patient who underwent the procedure, the 
average age at surgery was 15 years and 4 months with 
a follow-up period ranging 12 to 18 months. Gyne-
comastia was mono-lateral in 5 patients and bilateral 
in 13 patients. Family history of gynecomastia was 
not exhibited by any patients. No patients presented 
risk factors for gynecomastia as drug abuse (canna-
bis, cocaine), antiepileptic drugs, anabolic steroids, 
anti-androgens drugs, history of prolactinoma or hypo-
gonadotrophic hypogonadism; so we classified all cases 
of gynecomastia as idiopathic. all patients underwent 
surgical operation under general anesthesia. Mean sur-
gical time was 73 ± 20 minutes and postoperative stay 
was 2 ± 1 days. In every case histopathological exami-
nation excluded diagnosis of malignancy. We did not 
report any intraoperative or early post- operative com-
plications. Our equips contacted by phone patients in 
order to discover their level of aesthetic satisfaction: 
all patients were reachable; 17 patients reached on the 
phone expressed satisfaction with final aesthetic result 
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does not improve patients’ risk for breast cancer. (50) 
Instead, patients affected by Klinefelter syndrome have 
high risk of cancer, with a 50-fold higher risk that 
among men in the general population. (48) Despite in 
pediatric population cancer risk is low we performed 
routine histopathological analysis of all mammary 
specimens in order to exclude malignancy. Given that 
premise, the biggest problem of patients affected by 
gynecomastia is unsatisfactory body image that leads 
to a self-limitation of daily activities. The assessment 
of patient satisfaction with final aesthetic result is fun-
damental: 94,4% of our patients expressed full satis-
faction with final results. The main causes of patient’s 
dissatisfaction are breast asymmetry and hypertrophic 
scars. (48)

Conclusion

Pubertal gynecomastia is a common condition 
in young children and adolescents and this condi-
tion can be self-limiting. In case of persistence and 
correlated symptomatology responsible for reduced 
quality of life treatment should be performed. Surgi-
cal correction is more effective than medical therapy 
and in some cases, it is the only therapeutic option. 
Preoperative assessment (medical history, physical 
examination, ultrasound, and hormonal profile and 
endocrinological valuation) is mandatory in order to 
discover secondary causes of gynecomastia and set 
up specific treatment. Several surgical techniques are 
described for correcting gynecomastia. If performed 
by experienced plastic and pediatric surgeon surgi-
cal treatment of gynecomastia is safe and permits 
to reach satisfactory aesthetic results with minimal 
complications.
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hormonal profile) allowed us to exclude from surgery 
patients affected by secondary gynecomastia. Pubertal 
gynecomastia is self-limited and regresses in 1-3 years 
in 84%, 47% and 20% of adolescents with mild, mod-
erate and severe gynecomastia. (10) Asymptomatic ad-
olescent with less than 2 years disease’s history do not 
require treatment if diagnostic path does not reveal any 
underlying disease: reassurance and periodic follow-up 
visits are recommended (every 3-6 months). (46) If 
patient’s condition of breast is caused by an underly-
ing hormonal disorder, its treatment is generally suf-
ficient to cause regression of gynecomastia. (47) If 
gynecomastia either persists or becomes more severe 
and symptomatic with reduced quality of life (pain, 
unsatisfactory body image with psychological distress), 
pharmacological and surgical treatment should be 
considered, especially if the patient is compliant. (48) 
The aim of medical treatment of gynecomastia is the 
correction of estrogen-androgen imbalance by differ-
ent pathways and can be useful if performed during 
the early proliferative phase without stromal hyalini-
zation and fibrosis. Medical treatment is actually con-
troversial: there is no consensus regarding the drug of 
choice and the optimal duration of treatment. Surgery 
is the resolutive treatment for gynecomastia. Different 
surgical techniques share the same goals of restoring a 
pleasant chest shape with limited scar extension and 
the choice of surgeon depends on the severity of breast 
enlargement, the presence of skin excess and surgeon 
and patient preference. (49) All patients we treated 
presented Simon’s grade II B gynecomastia (moder-
ate breast enlargement with minor skin redundancy). 
Hence, we performed Davidson technique to remove 
excess skin. In this technique drains were always used 
in order to minimize hematoma’s risk. Our surgical 
technique has enabled us to remove excess of paren-
chymal tissue with limited injury of mammary region 
and low incidence of local complications. We had only 
one minor complication: we observed a diastase scar in 
1 breast (3,2%). This situation was probably caused by 
a too early resumption of sport activities (20 days). No 
hematoma was registered. We did not observe compli-
cations as wound infection, necrosis of nipple-areolar 
complex or wound dehiscence. Postoperative course of 
our patients was regular with rapid discharge and me-
dian postoperative stay was 2 ± 1 days. Gynecomastia 
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