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Abstract

Background Gynecomastia is a benign, excessive devel-

opment of the male breast that occurs at an overall inci-

dence of 32–36 %. The authors effectively removed

peripheral fat tissues with power-assisted liposuction

(PAL) and periareolar glandular tissues with a cartilage

shaver in a series of patients. The small periareolar inci-

sions were not easily recognized.

Methods Between February 2010 and April 2012, the

charts of 15 patients (28 breasts) treated with PAL and a

cartilage shaver were retrospectively reviewed.

Results The mean volume of fat tissue removed with

liposuction was 319 mL, and the mean volume of glandular

tissue removed with the cartilage shaver was 70 mL. The

mean follow-up period was 11.2 months. No infection,

nipple–areola complex necrosis, nipple retraction, or sau-

cer deformity was encountered in this series. Intraoperative

bleeding occurred in one patient. Mild asymmetries

developed in three patients.

Conclusions Use of PAL and a cartilage shaver for the

treatment of gynecomastia allows for effective removal of

both the fat and the glandular tissue of the breast through a

minimal periareolar incision. This technique can achieve

excellent aesthetic results with inconspicuous scarring.

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.
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Gynecomastia is a benign, excessive development of the

male breast caused by proliferation of the ductular element

and adipose tissue [1]. The overall incidence of gyneco-

mastia is 32–36 % [2, 3], and 65 % of cases involve ado-

lescent boys [4].

In the International Society of Aesthetic and Plastic

Surgery international survey on aesthetic and cosmetic

procedures performed in 2010, correction of gynecomastia

ranked as the 10th most commonly performed surgical

procedure by plastic surgeons worldwide [5].

There are three types of gynecomastia: glandular, fatty

glandular, and fatty [6, 7]. The glandular and fatty glan-

dular types are frequently observed, especially in puberty

[4]. In longstanding gynecomastia, fibrosis, and hyaliniza-

tion of loose periductal tissue occur, causing a glandular

hypertrophy that does not regress [8]. Therefore, surgical

resection of the periareolar glandular tissue is essential in

the treatment of these cases.

Many patients with gynecomastia tend to feel shame

because of the feminine breast shape. This leads to a

posture characterized by shrinking of the back and shoul-

ders in efforts to disguise the prominent breast. As a result,

these patients usually have lower self-esteem.

Most cases of gynecomastia do not influence the life-

span of the affected patients, so treatment most strongly

affects quality of life and self-confidence. With treatment,
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it is very important not only to restore the breast contour

but also to leave minimal scars.

The authors effectively removed peripheral fat tissues

with power-assisted liposuction (PAL) and periareolar

glandular tissues with a cartilage shaver. The small peri-

areolar incisions were not easily recognized. This study

aimed to introduce a surgical correction of gynecomastia

with minimal scarring and the outcome of this technique.

Materials and Methods

Between February 2010 and April 2012, the charts of 15

patients (28 breasts) for whom we used the PAL and the

cartilage shaver were retrospectively reviewed. The study

was approved by our Institutional Review Board. The

patients ranged in age from 13 to 55 years (average,

21.5 years). The duration of gynecomastia was 1.5–10 years

(average, 4.9 years). Patients with gynecomastia sustained

less than 1 year who could experience spontaneous regres-

sion were not treated.

We examined the preoperative hormonal status,

including the levels of luteinizing hormone (LH)/follicle-

stimulating hormone (FSH), testosterone, estradiol, and

human chorionic gonadotropin (HCG), for every patient.

One of our patients took a selective estrogen receptor

modulator (Tamoxifen; Kwang Dong Pharmaceutical Co.,

Seoul, Korea). This patient’s breast fat tissues were

reduced during administration of the drug, but no glandular

tissues showed signs of reduction.

The authors checked every patient for chest wall defor-

mities during the preoperative physical examinations. Mam-

mographies also were performed. The extent of periareolar

glandular tissues and their distributions were analyzed with

manual palpation and mammographies. The breast fat tissues

were removed by PAL (Lipomatic 3; Euromi S.A., Verviers,

Belgium) using 4-mm Mercedes cannulas. The periareolar

glandular tissues then were removed with cartilage shavers

(Linvatec Corporation, Largo, FL, USA).

The cartilage shaver is a powered, rotary shaving device

with continuous suction. The blades of this device com-

prise two concentric cannulas (Fig. 1). The outer cannula

has an opening with a sharp margin, and the inner cannula

rotates in oscillation mode (see Video, Supplemental

Digital Content 1, which demonstrates the shaving for

removal of periareolar glandular tissues).

Surgical Technique

The areas of fat and glandular tissue and a concentric

topographic map were marked preoperatively with the

patient in a standing position. All the patients were

administered a general anesthesia. Each patient was placed

in the supine position with the arms abducted at 90�. A

6-mm incision for the insertion of protectors with a

diameter of 5 mm was made at the inferior areolar margin

(Fig. 2). The incision was made just on the outer edge of

the areolar pigmentation.

Before liposuction, a tumescent solution containing 1 L

of 0.9 % NaCl, 1 mL of 1:1,000 epinephrine, and 20 mL

of 2 % lidocaine was infiltrated into the enlarged breast

tissue. Protectors to prevent skin injury due to vibrations

of the liposuction device were inserted through the infe-

rior periareolar incision. The PAL was always performed

first and proceeded along the mappings drawn preopera-

tively, with consideration for the natural convexity of the

breasts.

After the liposuction, cartilage shavers were selectively

applied to remove the remaining glandular tissues around

the periareolar areas (Fig. 3). The glandular tissue was

severed and suctioned by the cartilage shaver at low speed

(1,500 rpm). Regularity of the breast was checked with the

roll test. Symmetry also was checked. No breast skin

excisions were performed.

After periareolar glandular tissue had been shaved, cold

saline irrigation and fibrin sealant (Tisseel; Baxter Inter-

national Inc., Deerfield, IL, USA) were applied to prevent

Fig. 1 Outer and inner cannulas of the cartilage shaver used for

removal of subcutaneous glandular tissue

Fig. 2 A 6-mm inferior periareolar incision. The incision wound was

approximated with subcutaneous sutures
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bleeding. Hemovac drains (100 mL) were inserted through

an infraareolar incision in the breasts and removed on

postoperative day 1 or 2. Compressive dressings also were

applied postoperatively.

We recommended that the patients reduce their activi-

ties for at least 1 week postoperatively. The stitches were

removed on postoperative day 7. The patients wore com-

pression garments for the following 4 weeks.

Results

No hormonal imbalances or abnormalities were shown in

the preoperative examinations. Two patients had minor

chest wall deformities, and both deformities were left-side

prominent. Therefore, the correction of gynecomastia was

limited. The risk of residual breast asymmetry because of

preoperative chest wall deformities was explained to every

patient.

The mean volume of fat tissue removed with liposuction

was 319 mL (range, 50–720 mL), and the mean volume of

glandular tissue removed with the cartilage shaver was 70 mL

(range, 20–130 mL). The mean follow-up period was

11.2 months. The numbers of Rohrich grades [9] 1A, 1B, 2A,

and 2B patients were 3, 5, 6, and 1, respectively. Every patient

was satisfied with the result (Figs. 4, 5, 6). The scars on the

inferior areolar margin were barely recognizable (Fig. 7).

No infection, nipple–areola complex necrosis, nipple

retraction, or saucer deformity was encountered in this

series. Intraoperative bleeding occurred in one patient.

Mild asymmetries developed in three patients. One patient

with a chest wall deformity had mild remaining asymme-

try. However, no patients in this study underwent

reoperation.

Discussion

Many surgical trials have been performed to correct

gynecomastia [6, 7, 9–16]. Subcutaneous mastectomy

results in the longest scar [10]. With this procedure, two

parallel incisions are made from the lateral margin on the

pectoralis major to the medial end of the inframammary

crease [10]. This method is a very good option for cor-

recting gynecomastia when skin redundancy is present, but

it is not applicable to patients with minimal to moderate

gynecomastia.

Many surgical procedures have been performed in an

attempt to remove the periareolar glandular tissues

effectively with minimal scarring [11, 12]. However,

Fig. 3 Lateral sectional view of

the proliferated male breast

showing combined use of

power-assisted liposuction and

cartilage shaver. a Power-

assisted liposuction was

performed first. b The cartilage

shaver was subsequently

applied

Fig. 4 A 15-year-old patient

treated with a combination of

liposuction and cartilage shaver.

a Preoperative photographs.

b Photographs at 5 months

postoperatively
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Fig. 5 An 18-year-old patient

treated with a combination of

liposuction and cartilage shaver.

a Preoperative photographs.

b Photographs at 3 months

postoperatively

Fig. 6 A 25-year-old patient

treated with a combination of

liposuction and cartilage shaver.

a Preoperative photographs.

b Photographs at 3 months

postoperatively

Fig. 7 Photographs at 5 months

postoperatively and the

infraareolar incision scar
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semicircular areolar incisions or circumareolar incisions

leave longer scars than the current surgical techniques.

Recently, suction-assisted lipectomy and ultrasound-

assisted liposuction have been used for primary treatment

of gynecomastia [9]. These procedures can be performed

with small incisions no larger than the cannula. However,

they have limitations in terms of removing the periareolar

glandular tissues [9, 13].

Several studies have explored new surgical options that

involve the use of a cartilage shaver either alone or with

liposuction [13–16]. However, Prado and Castillo [14],

Benito-Ruiz et al. [13], and Song et al. [15] left additional

scars in the inframammary folds. In addition, Goh et al.

[16] left scars on the anterior axillary lines. These proce-

dures showed excellent aesthetic results, but the additional

scars were easily recognizable in the figures of the articles.

In the current study, minimization of scarring was

intended, with small incisions on the areolar margins. An

obvious bleeding risk was associated solely with applica-

tion of the cartilage shaver because of its tendency to make

sharp dissections. Therefore, we selectively used only the

residual periareolar glandular tissues after PAL.

One of our patients had bleeding at the pocket in the

breast after shaving. We irrigated this area with copious

amounts of cold saline, but the bleeding continued. It was

controlled after 20 min of compression around the bleeding

focus and application of absorbable hemostats (Surgicel;

Ethicon Inc., Somerville, MA, USA).

The procedure used in this study removes the breast

tissues with only a small incision. Thus, it is very difficult

to find the bleeding focus when bleeding occurs. Accord-

ingly, cartilage shavers should be used only on periareolar

glandular tissues. They should not be used in areas with

large vessels, such as the axilla. We performed many

procedures to reduce the risk for the development of

bleeding including cold saline irrigations, Hemovac drain

insertion, Tisseel application, compressive dressing appli-

cation, and postoperative ice packing.

Another advantage of using a cartilage shaver with a

minimal periareolar incision is the ability to remove

glandular tissues in every direction through a simple wrist

rotation. Cartilage shavers can remove periareolar glan-

dular tissue without a pull-through or pull-out technique.

Nipple–areolar complex retractions occurred in two

cases between postoperative weeks 1 and 2. However, the

patients in both cases recovered with only areolar massage.

No revision was necessary. Subcutaneous sutures should be

placed in every case to prevent retraction or dimpling of

the nipple–areolar complex. The superior aesthetic results

of our study can be attributed to the conservative approach

to removal of the tissues just beneath the nipple.

Conclusion

With the use of PAL and a cartilage shaver in the treatment

of gynecomastia, both the fat and glandular tissue of the

breast can be effectively removed through a minimal

periareolar incision. This technique can achieve excellent

aesthetic results with an inconspicuous scar.
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