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Abstract

Background Gynecomastia is a common finding in males.

Clinical aspect varies widely in world populations showing

peculiar hallmarks according to different body shapes

reflecting personal expectations; therefore, a surgical plan

must be tailored on individual basis to all type of patients.

Materials and Method A total of 522 patients, treated for

bilateral gynecomastia from January 2007 to January 2019,

were included and reviewed in this retrospective study.

Considering physical status BMI, muscular trophism,

hypertrophy of the mammary region, nipple–areola disor-

der, gland and skin cover consistency, a four-tier classifi-

cation system has been used to classify the deformity and

to assess a surgical plan. In all cases, a subcutaneous

mastectomy was performed under direct vision.

Results No recurrence of the deformity was observed as

well as major complications such as necrosis, and high

level of satisfaction was observed in all groups. No breast

cancer was found at the histological examinations Opera-

tive time ranged from 25 minutes up to 120 minutes and

hospitalization time ranged from 1 to 3 days.

Conclusion Since the physical status is strictly related to

the clinical features of the disorder, a comprehensive

classification system and a reconstructive algorithm are

proposed.

Level of Evidence IV This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266

Keywords Gynecomastia � Male breast � Chest
masculinization � Surgical algorithm � Gynecomastia

classification � Male tuberous breast

Introduction

Gynecomastia is a benign enlargement of the mammary

region, commonly diffused among men, showing peculiar

hallmarks according to the body shapes of the patients

affected from the disorder [1]. Considering the wide range

of population [2, 3], a sensitive discrepancy among

expectations is observed, posing a great challenge in aes-

thetic correction. Its incidence ranges widely in the world

population, ranging from 32 to 65 percent [4]. The etiology

of gynecomastia is heterogeneous. Although several sec-

ondary forms of gynecomastia have been identified, more

than 80% of the disorders are idiopathic and therefore

related to a hypersensitivity of the glandular estrogen

receptors present in the breast parenchyma [5, 6].

Gynecomastia is considered a psychological threat to nor-

mal self-esteem and sexual identity and often patients feel

ashamed of their bodies during normal social activities

[7, 8]. Focusing on the breast hypertrophy and the presence

of redundant skin, several classifications have been pro-

posed in the literature to address gynecomastia and many

surgical techniques have been described for its correction

[9, 10]. However, gynecomastia affects patients with dif-

ferent body shapes: muscular subjects, average physique

and overweight patients. In each of these subgroups,

peculiar hallmarks, reflecting patients’ expectations, can be

observed. Since the physical status is strictly related to the
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clinical features of the disorder, a reconstructive compre-

hensive algorithm, including the rarest forms of gyneco-

mastia, aids in identification of all hallmarks of the clinical

status of the deformity and to establish the most appro-

priate treatment strategy. In this paper, the authors propose

a classification system that has enabled the formulation of a

surgical plan tailored on individual basis to all type of

patients for correction of gynecomastia.

Material and Method

A total of 522 patients (1044 breast) treated for bilateral

gynecomastia by the senior author from January 2007 to

January 2019 were included and were reviewed in this

retrospective study. Data collected included personal data

pre- and post–operative photographs, complications and

patients’ satisfaction. Only patients with minimum

12-month follow-up were included. Patients were asked to

respond pre- and postoperatively to a satisfaction ratings

questionnaire suggested in 2009 by Ridha et al. using a

5-point Likert scale (1, very dissatisfied; 2, dissatisfied; 3,

neither; 4, satisfied; 5, very satisfied) [11]. Preoperative

questionnaire also included the evaluation of the degree of

the patients’ own perception of the gynecomastia and

limitations, if any, to their lifestyle caused by the disorder.

Among patients’ postoperative satisfaction scoring, chest

profile, numbness, symmetry, nipple/areola contouring and

scarring were assessed. At the end of every single proce-

dure, an elastic compressive jersey was applied for 3 to 5

days and minimal activity was suggested for the first week.

Classification Schema

Following parameters have been included to investigate

gynecomastia hallmarks: overall physical status (including

BMI and muscular trophism), hypertrophy of the mammary

region, gland and skin cover consistency and nipple–areola

disorder. A four-tier classification system has been used to

facilitate the qualification of severity of the deformity.

GROUP I

It includes subjects with athletic physique, defined mus-

cular body mass, BMI\ 25 and body fat\ 9%. Usually,

the deformity consists only in a very circumscribed glan-

dular bulk behind the areola covered by a very elastic skin.

Among group I, two subgroups are identified: Ia and Ib,

showing, respectively, small and large areola.

GROUP II

It includes patients with average physique and BMI from

18 to 25. This group presents the most heterogeneous

spectrum of clinical degrees but commonly showing a

well-defined inframammary fold and the absence of breast

ptosis. Two subgroups are identified: IIa and IIb, showing,

respectively, firm gland with elastic skin cover and mobile

gland with inelastic skin cover. Even if these subjects are

not related to high BMI, fat deposits may also be present

especially in sub- and supra-axillary zones.

GROUP III

It includes overweight patients (BMI[25); being related to

obesity, in this group fat component is prevalent over the

gland. Well-defined inframammary fold, ptosis and a

woman-like areola are distinctive hallmarks in this group.

Three subgroups are identified:

• Group IIIa: NAC above the inframammary fold

• Group IIIb: NAC below the inframammary fold,

moderate breast hypertrophy

• Group IIIc: NAC below the inframammary fold, severe

breast hypertrophy

GROUP IV

Includes gynecomastia with tuberous breast hallmarks:

stenotic breast constricted by a fibrous ring at the mam-

mary base, a high inframammary fold and large areola

[12–16].

Surgical Technique

Figure 1 demonstrates the treatment–planning algorithm

used in this study. Patients were marked preoperatively in

the upright position. Pertinent markings included mid

clavicular line, peripheral border of the parenchyma,

inframammary fold, supra- and sub-axillary liposuction

areas, ideal NAC position. The symmetry of these mark-

ings was aided by vertical sternal midline [17]. Five hun-

dred and sixteen patients were performed under local

anesthesia. Tumescent solution consists of 10 mL of lido-

caine 2%, 20 mL carbocaine 2%, 10mL naropine 10%, 1

mg adrenaline, 100 mL of saline solution. Six cases

underwent general anesthesia because of psychological and

intellectual disorders. All enrolled patients underwent

surgical adenectomy under direct vision using a scissor

trough a periareolar surgical incision. The parenchyma is

firstly dissected form its outer surface and then from the

pectoralis fascia and then pulled out. Complete en bloc
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excisions of glandular tissue were performed in all cases

[18, 19].

GROUP I

Adenectomy is performed through a small incision (rang-

ing from 2 up to 4 cm in length) located at the inferior

border of the areola. Seeking for a maximum definition of

the pectoralis major, skin flaps must be thinned as much as

possible as well as sub-areolar tissue in order to shrink the

areola; obviously, respect of dermal plexus is mandatory in

order to avoid necrosis [20, 21]. Although fat component is

almost absent, to maximize the definition of the inferior

lateral border of the pectoralis, subdermal undermining

with a cannula can achieve a pleasant skin retraction along

the sub-axillary area.

GROUP II

Both glandular and adipose tissue must be acted by surgical

excision and liposuction [22–24]. Subgroup II undergoes

adenectomy trough inferiorly bordered areolar access; the

thinning of their elastic skin cover ensures a satisfactory

extra skin recontouring. In subgroup II b, extra-skin

recontouring requires circumareolar approach, wide

undermining of skin flap with liposuction of peripheral

fatty areas and quilting stiches to recontour the redundant

skin [25]. Although extra areolar scars can manage the

extra-skin, in these patients a second look should be con-

sidered to optimize the final result; thus to maintain the

circumareolar approach, limiting extra areolar scars to a

small cohort of patients where a crescent aspect of the

breast can interfere with final outcome [26].

GROUP III

Subgroup III a is treated as group II b. Ptotic areola is

upward repositioned with a superior dermal pedicle flap

[27, 28]. In subgroup III b, redundant skin is managed with

purse-string suture while NAC is temporary located in the

groin fold. Even if this procedure requires a second step to

graft the NAC in the pectoral area, it permits to avoid very

visible scars that affect subgroup III c. In subgroup III c,

similarly to that used for patients affected from female–to–

male gender dysphoria, adenectomy is performed through

an incision along the inframammary crease. The previously

Fig. 1 Classification schema and reconstructive algorithm
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harvested NAC is then grafted at the end of the procedure

in the appropriate position after tailoring.

GROUP IV

In patients suffering from tuberous gynecomastia, the skin

is usually in excess compared to the gland. The anchorage

of this skin surplus at the underlying fascial thickening

forms a well-defined footprint, resembling a female IMF.

Because it tends to conserve its memory, this footprint may

be very difficult to correct after gland removal, represent-

ing a sensitive limitation to the redistribution of the extra

skin onto a wider area in the mammary region. Adenec-

tomy, performed through an inferiorly bordered areola

incision, remains the milestone in surgical correction, but

radial incisions of the fibrous ring could not be sufficient to

release the constriction of the lower pole, where a footprint

of the inframammary fold may persist. Once the outer

surface of the gland is completely dissected from the

overlying skin, the gland is vertically split into two and the

caudal part of the separated parenchyma is pulled out. The

remaining portion of breast tissue remains connected to the

pectoralis fascia and it is inset as an advancement flap in

the subcutaneous pocket, to realign the stenotic appearance

of the pectoral area below the IMF with the rest of the chest

profile (Fig. 2).

In the presence of only a persistent intra-areolar herni-

ation of parenchyma overlying a normal masculine pectoral

area, only a retro glandular flap is required [29]. Once the

posterior surface of the gland bulk is separated from the

pectoralis fascia, basing its vascularization on a superficial

distal pedicle, a glandular flap was harvested from behind

the areola and then inset in a subcutaneous pocket to

recontour the pectoralis area below the inferior border of

the areola to the rest of the pectoral region (Fig. 3). The use

of the flap produces a telescopic realignment of the areola,

reducing its prominent aspect, and projects forward the

IMF, balancing the difference in contour between the

areola and the chest.

Results

A total of 147 patients belonged to group I, 177 to group II,

and 164 to group III and 34 to group IV. Routine laboratory

tests did not demonstrate any hematocrit or hemoglobin

anomalies, even renal, thyroid, and liver functionality were

in range. Ages ranged between 18 and 52 years with an

average of 31,4 years. Average follow-up period was 34

months ranging from 12 up to 60 months. Operative time

ranged from 25 minutes up to 120 minutes. Hospitalization

time ranged from 1 to 3 days.

A total of 298 surgical accesses were located in the

inferior part of the areola, a circumareolar approach was

performed in 184 cases, whereas vertical or inverted T

incisions, as in standard vertical reduction mammoplasty,

were reserved to 29 cases of overweight patients in which

the amount of breast tissue was greater than 240 g and

Fig. 2 Surgical technique: a and b dissection of the outer surface of

the parenchyma from the skin flap ; c vertical split of the gland into

two portions to harvest an adipo-glandular flap for IMF release;

d removal of the extra parenchyma from the caudal part of the gland ;

e and f parenchyma flap inset and native inframammary fold releasing

Fig. 3 Surgical technique: a permanent herniation of parenchyma

behind the areola; b retro areola distally based flap of parenchyma

dissection; c downward flap rotation with a finger glove maneuver;

d flap inset, native inframammary fold releasing and chest

recontouring
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inelastic sagging skin was present. Seven purse–string

circumareolar skin reduction and secondary NAC grafting

and 4 inframammary fold incision, similar as in female-to-

male chest masculinization, have been recorded in group

III. Excised glandular tissue weight ranged from 45 to 426

g per side. No breast cancer was found at the histological

examinations. Three high muscle mass patients had a

pathological report of atypical intraductal hyperplasia.

Recurrences of the disorders have not been observed at all.

In 156 of the cases, a drain was placed through the axilla

for 12–24 hours [30–33]. In the remaining 366 cases, no

drainage was used. Eight hematomas requiring immediate

revision of the surgical theatre were reported. Severe

bleeding, in a hemophilic patient, was promptly resolved

by our hemophilic center. Other hemophilic patients were

operated by the authors without any problems. We found

11 seromas limited to overweight patients in whom large

amounts of fat were removed. Seromas lasted from mini-

mum 10 up to a maximum of 25 days and have required a

weekly percutaneous drainage. Depressions, deforming the

contour profile of the mammary region, were visible

postoperatively only during muscular contraction in 22

patients belonging to group I. Nine similar irregularities

were observed also in group II always visible even without

muscular contraction and one in the group IV. Although in

overweight patients, depressions have not been observed;

in 28 patients, a crescent ptotic tissue at the lower border of

the pectoralis muscle was present at the follow-up. Only 11

of these cases required further correction through a sec-

ondary vertical approach, whereas the other excluded wider

scars. Five minimal surgical scar revisions were reported

because of the presence of unpleasant enlarged scars: three

in group III and two in group IV.

The main reason for undergoing surgery resulted: in

group I, lack of self-confidence because of unsatisfactory

contouring of the pectoralis area; in group II and IV,

emotional distress due to feminine appearance; and in

group III, weight disorder (Fig. 4)

The mean Likert score for patients’ satisfaction of chest

appearance was 1,325. The mean value among group I was

1,36; in group II 0,58; in group III 2,12 and in group IV

1,24. Postoperative the mean over all Likert score was

4,33. Data, shown in Fig. 5, reported the higher increase of

postoperative satisfaction score in group II. Cases are

shown in Figs. 6, 7, 8, 9.

Discussion

Gynecomastia strongly interferes with patients’ psycho-

logical wellness. Even in the presence of the minor forms,

the affected subjects result very distressed by the malfor-

mation, and therefore, chest masculinization is nowadays a

very popular surgical procedure [34–38]. Although

gynecomastia is a single etiological entity, affecting a wide

range of male population distressed differently by the

disorder, it should be considered from very different points

of views including patients’ goals which are often condi-

tioned by lifestyles including fitness addiction and body

care [39–41]. All these items play a leading role and they

must be strongly considered for a tailored surgical plan-

ning; therefore, a comprehensive reconstructive algorithm

should be taken into account by surgeons.

In athletic subjects, the low percentage of fatty tissue

highlights also small glands, interfering with their physical

training purposes. The great attention to the physical

appearance renders them very sensitive to the problem

[42, 43]. Although the presence of a large areola worsens

their distress highlighting the feminine appearance of the

deformity, circumareolar approach should be carefully

discussed because it could not offer a real vantage. In fact,

even if the interlock suture contrasts the centrifuge forces

resulting from the discrepancy between the tailored areola

and the outer skin-ring, recurrence of its enlargement can

Fig. 4 Emotional distress’ causes

Fig. 5 Analysis of pre- and postoperatory satisfaction with chest

appearances using Likert score
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occur with more visible scars. Average body type patients

are not particularly focused on sports habits and do not

reserve particular attention to their body fitness appear-

ance; females affected by gender dysphoria suffer from

female appearance revealing social limitations, and they

require a more masculine aspect of the chest to eliminate

social embarrassment improving their own self-esteem.

Overweight patients represent the most severe variants

[44]. They retain gynecomastia as a weight disorder rather

than a female appearance, so that they require a slimmer

and more toned aspect. Male tuberous breast deformity,

even rarely, might be observed in gynecomastia population

and, even if still poorly investigated, it must be included in

an algorithm because, showing peculiar anatomical char-

acteristics, its correction could benefit from particular

surgical tricks to avoid the persistency of the footprint at

the inframammary fold [45].

Although the grade of breast hypertrophy is the main

field of interest in gynecomastia correction, the quality of

the skin represents a crucial element for surgical strategy. It

is not only theoretical, and it must be considered in an

algorithm. Thinning of an elastic firm skin flap overlying a

compact and solid gland allows minimal areolar scars in

extra skin management even in the presence of severe

parenchymal hypertrophy rather than a small mobile gland

covered by inelastic and atrophic skin, as well as subder-

mal thinning behind the NAC can shrink the areola

[46, 47]. Obviously, the respect of the dermal plexus is

Fig. 6 Case 1: 22-year-old man, classified as type Ib gynecomastia

showing muscular physical appearance and enlarged areola. a Preop-

erative frontal view; b Postoperative frontal view at 6 months.

Adenectomy has been performed through inferior emiperiareolar

incision. A sensitive thinning of the areola thickness permitted to

obtain a significant areola shrinking. 3/0 poliglecaprone interrupted

suture and 4/0 poliglecaprone subcuticular suture have been used

Fig. 7 Case 2: 19-year-old man, classified as type IIa gynecomastia

showing firm gland and elastic skin cover, defining a feminine aspect

of the chest. a Preoperative lateral view; b 9 months postoperative

lateral view shows chest redefinition and areolar shrinking. Adenec-

tomy has been performed through inferior emiperiareolar incision and

liposuction which have been performed from the areola incision.

Widely undermining of all pectoral region was performed to obtain a

satisfactory recontouring of the extra skin. A sensitive thinning of the

areola thickness obtained a significant areola shrinking. Skin closure

have been performed with 3/0 absorbable interrupted and subcuticular

sutures

Fig. 8 Case 3: 45-year-old man, classified as type IIIb gynecomastia

showing significant female ptosis and woman-like areolas. a Preop-

erative frontal view; b Postoperative frontal view at 6 months after

secondary NAC graft. Redundant skin is managed with 3/0 Goretex�
purse-string suture and 4/0 absorbable interrupted suture, while NAC

is temporary located in the groin fold. NAC grafting was performed 3

months after the adenectomy

Fig. 9 Case 4: 22-year-old man, classified as type IV gynecomastia

showing male tuberous hallmarks; a Preoperative lateral view,

b Postoperative lateral view at 14 months postop. Adenectomy has

been performed through inferior emiperiareolar incision, with native

inframammary sulcus release. To allow a telescopic realignment of

areola and a satisfactory recontouring of the retracted footprint of the

IMF a pedicled flap was harvested from behind the areola and then

inset in a subcutaneous pocket
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mandatory to avoid severe complications [48]. However, in

the presence of residual crescent aspect of the skin flap, a

purse string second look could be hypothesized to limit the

need of extra-areolar scars. Since scarring is one of the

most common reasons for claims, it should be limited to

the circumareolar area as much as possible because of a

favorable color mismatch [49]. Gently management of

retractors during the procedure is mandatory to avoid

unfavorable scarring and post-surgical hyperpigmentation.

In the presence of circumareolar incision, Goretex� purse-

string suture and absorbable interrupted sutures help to

improve scarring quality and to avoid scar stretching.

Moreover, postoperative compression by an elastic jersey

is routinely suggested for at least 4 weeks.

Although several closed techniques (such as liposuction,

mammotome excision and sharp cutting) [50–55] have

been proposed to minimize scarring, subcutaneous mas-

tectomy remains the most common procedure permitting

radical adenectomy under direct view, histopathological

investigation, extra skin management and accurate

hemostasis [56, 57]. Moreover, an accurate complete

glandular removal reduces the incidence of recurrence

[58, 59]. Even if endoscopically assisted procedures have

been successfully described, requiring specific surgical

equipment and learning curve, they result more complex

[60, 61].

Breast ptosis concept includes areola and parenchyma

position in relation to inframammary fold. Usually, this

item is referred to feminine breasts, but ptosis can occur

even in gynecomastia, but differently from mastopexy,

male parenchyma must be removed [62, 63]. Therefore,

compared to the most popular ptosis classification system,

only NAC position has been considered in the proposed

algorithm.

Conclusion

Because dissatisfaction with the result represents one of the

most common reason of claims, management of patients’

expectation is the key element to achieve a high level of

approval as the leading measure of treatment success

[64, 65]. Nomenclature classification and a reconstructive

algorithm are important in the preoperative identification of

each single element to assess the entity of gynecomastia, to

assist in achieving more consistent results.
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