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Abstract

Background One of the most appealing characteristics of

an athletic male body is a well-defined pectoral area. For

decades, implants have been the gold standard method for

the treatment of this area, but it is not suitable for every

case. The goal was to design a mixed technique combining

autologous fat extraction and grafting in an anatomically

guided fashion to produce a highly athletic contour in the

male pectoral.

Methods The patient criteria included a body mass index

(BMI) lower than 30 kg/m2, adequate skin tone, and gen-

eral good health. A three-phase procedure was performed,

beginning with infiltration of tumescent solution and fol-

lowed by fragmentation of extra fat in an anatomic fashion

using internal third-generation ultrasound; extraction that

blends deep, intermediate, and superficial fat removal; and

multilayer fat grafting in the pectoral area. In the presence

of gynecomastia, a selective pull-through technique was

used in an anatomic manner.

Results In a series of 154 consecutive male patients, the

minor complications (n = 15) included asymmetries

(n = 10) and residual gynecomastia (n = 5). The major

complications (n = 3) included unilateral hematoma

(n = 2), and abscess that required sonographic-guided

removal (n = 1). An appealing muscular contour was

produced in most patients, and the satisfaction rate was

very high.

Conclusion Implants are no longer the only option for

defining and augmenting the male chest. Combining fat

grafting in a multilayer fashion with precise anatomic fat

and gland removal achieved a contoured and athletic male

pectoral in a safe and reproducible manner.

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 Autologous fat extraction � Fat removal �
Gynecomastia � Male pectoral reshaping �
Multilayer fat grafting � Liposuction � Liposculpture �
Fat grafting � Ultrasound-assisted liposuction

The procedures for the male chest have been divided into three

groups: pectoral implants for augmentation [8, 46, 56, 57, 64,

66, 69], fat removal for the fatty/glandular chest [1, 2, 5, 10,

29, 45, 53, 61, 70, 71], and flap surgery or combined proce-

dures for correction of deformities [56, 77]. Gynecomastia

treatments have focused on overall resection or have been

combined with other procedures [1, 2, 5, 9, 10, 29, 45, 53, 61,

70, 71, 83], but often have lacked an aesthetic approach. The

results have been a deflated and unattractive chest.

Implants have long been the gold standard method for

treating deficiencies in the male body, most especially in

the chest. Multiple types and shapes of implants have been

used for pectoral augmentation including the buttocks

[6, 64, 66], calf [64], and customized [6, 46, 57, 69]

implants. Implants are expensive and not exempt from

complications such as displacement, seromas, hematomas,

capsular contracture, discomfort, infections, unnatural

results, and a ‘‘female-like’’ appearance [6, 57, 64].
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Most of the alternatives for treating a chest deficiency

are focused on correcting deformities such as Poland’s

syndrome, funnel chest, pectus excavatum, and gyneco-

mastia. These treatments include flaps and liposuction.

To date, fat grafting in the body has been confined to gluteal

enhancement, secondary deformities, and hand rejuvenation

[8, 11–13, 16, 23–25, 30, 33, 42, 44, 49, 54, 55, 59, 60, 65, 67,

68, 80, 81, 84]. Recently, these applications have been

expanded to other areas such as the deltoids and the female

breast [8, 22, 25, 26, 50, 51, 62, 80, 81, 85]. The combination

of fat extraction and grafting to the female breast has been

used for aesthetic purposes and as an adjunctive procedure for

reconstruction after lumpectomy or mastectomy with breast

reconstruction [14, 26, 34, 51]. This procedure has been

documented as a safe and effective technique for these types of

patients [26, 30, 34, 50], although it has the potential risks of

calcifications, cyst formation, infection, and misinterpretation

of malignancies in mammographic studies. However, it has

not been shown to modify the incidence of breast cancer [4, 8,

14, 17, 22, 26, 34, 50, 62].

The aesthetic standards for the male chest are strongly

correlated with the shape and development of the pectoralis

muscle. The standardization of aesthetically desirable

anatomic features and the surgical approach to achieving

such standards have been described by Mentz et al. [58]

The technique offers a way to extract the fat around and

over the pectoralis muscle to achieve definition. However,

this technique cannot achieve a completely aesthetically

desirable augmentation for the deficient chest; nor can it

solve other problems such as gynecomastia.

Mixed techniques involving fat extraction and grafting

have been reported for other regions of the body such as the

gluteal area [11, 13, 15, 18, 23–25, 33, 42, 44, 59, 65, 67,

84]. Superficial liposuction has been reported to induce skin

retraction, producing better results than traditional methods

[27, 28, 35–41, 47, 48, 63, 76]. This principle was used as an

adjunct for vibration amplification of sound energy at res-

onance (VASER)-assisted high-definition liposculpture

(VAHDL) in the female buttocks and the male pectorals

[19–21, 32, 47, 48, 52, 58, 71, 72, 74, 82, 86–88].

A method for pectoral reshaping or enhancement using

deep, intermediate, and superficial liposuction is described.

The described procedure follows the Avelar concept [3] in

specific anatomic areas to promote skin retraction and re-

shaping combined with selective gland pull-through

extraction and fat grafting.

Anatomy and Artistic Anatomy

The ideal male chest is defined by exposure of the surface

anatomy. The aesthetic surface anatomy reflects the

Fig. 1 Anatomic basis for the pectoral area. The aesthetically

pleasing pectoral area is defined by the volume and definition of

the pectoralis muscle itself. In males, it displays an upper pole larger

than the lower pole in volume. Also, the areas of concavities or

‘‘negative spaces’’ (green) accentuate the pectoralis muscle convexity

and the relationship with surrounding structures. These areas are

numbered 1–5, as denoted in the text, and will be treated by extensive

superficial liposuction. The yellow triangle area shows an upper limit

as a line connecting the point of the internal border in the pectoralis

line with the lateral insertion of the pectoralis muscle, a deep

liposuction area in obese and gynecomastic patients. The dynamic-

transition zone (pink) delimits the area of contraction versus the

resting positions of the pectoralis muscle

Aesth Plast Surg

123

Author's personal copy



disposition and development of the pectoralis muscle.

Although it is a reflection of the muscle mass itself, the

surrounding areas also must be treated to produce optimal

definition.

The anatomy of the pectoral is divided into specific

zones to fulfill the goals of the new technique (Fig. 1).

First, the pectoralis muscle is divided into superior and

inferior poles. In an aesthetically pleasing male chest, the

Table 1 Treatment of the pectoral area according to body type

Body type Deep lipo Superficial lipo Inframuscular fat graft Intramuscular fat graft Supramuscular fat graft Open resection

Thin ? ? ??? ???

Athletic ? ? ? ?? ?

Fat ??? ??? ?? ???

Gynecomastia ? ?? ?? ?? ?

lipo liposuction

Note that a FAT patient requires an aggressive treatment in both layers and fat grafting, while the THIN patient’s liposculpture is more

conservative. Supramuscular fat grafting is reserved only for ATHLETIC patients as open resection is for GINECOMASTIC ones

Fig. 2 Pull-through technique performed for a 44-year-old man with

gynecomastia. a Pectoral area after deep and superficial liposuction

showing a visible and marked breast disc. b Gynecomastia resection

by pull-through with forceps in an omega incision. c Removed breast

tissue. d After breast tissue resection, superficial liposuction is redone

to obtain skin retraction. e Upper pole fat grafting with a curved

cannula (zoom). f Immediate result after fat grafting. The arrow
shows the increased pectoralis muscle volume. g Preoperative image.

h The 48-h result. Note the desired final skin retraction and the new

athletic appearance of the pectoral area. Also, the glandular appear-

ance of the preoperative image has completely disappeared
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upper pole has a greater volume than the inferior pole due

to the greater muscle mass.

The anatomic features surrounding the pectoralis muscle

are divided into five ‘‘negative spaces’’ that are supposed to

be concave to enhance the convexity of the pectoralis and

the surrounding muscles (Fig. 1). The first negative space

is a rhomboid between the inferior borders of the pectoralis

muscle, the xiphoid process, and the origin of the rectus

abdominis muscle at the midline (interpectoral rhomboid).

The second area is a triangle defined by the pectoral line

and the lateral border of the rectus abdominis muscle

(subpectoral triangle). This area must be treated aggres-

sively with subdermal and intermediate liposuction [73, 75,

78]. It also links the definition of the pectoralis with the

definition of the abdomen.

The third area is the triangular area between the lateral

border of the pectoralis muscle and the lateral border of the

latissimus dorsi muscle (pectoral-latissimus triangle).

Although this is beyond the pectoral area, it is important in

the contouring to expand the concavity to this limit.

The fourth area is defined as the triangular area between

the subclavicular line in junction with the deltoid muscle

and the upper border of the pectoralis muscle (subclavic-

ular triangle).

The fifth and final area is a horizontal line along the

inferior border of the pectoralis muscle, usually 1 cm

below the nipple level (pectoralis line). This line tilts

upward when the muscle is in contraction, creating another

line that follows the muscular movement. The zone

between these two lines is called the ‘‘dynamic transition

zone.’’ This area will be treated as a negative space that

softens while it goes toward the upper pole.

Finally, there is a triangular area defined by the in-

ferolateral border of the pectoralis muscle and an upper

border of a line connecting the point of the internal border

in the pectoralis line with the lateral insertion of the

pectoralis muscle: Deep liposuction must be done in this

area for obese and gynecomastic patients, sometimes

extending to the limits of the fatty area beyond the pec-

toralis muscle.

Fig. 3 Pectoral fat grafting: intraoperative image. a Pinch of the

pectoralis muscle and fat grafting into the intramuscular layer with a

3-mm blunt curved cannula. It is important that the curvature faces

upward to follow the shape of the muscle and avoid an accidental

thoracic penetration. b Intra- and submuscular fat-grafting scheme.

Most of the fat volume grafted is injected in the superior pole to

enhance the muscular appearance and avoid the lower pole as much as

possible

Fig. 4 Sad pectorals, defined as an oblique shape of the inferior

pectoral border (b) in a 47-year-old man due to inaccurate preoper-

ative markings and the presence of gynecomastia on the left side (a).

Patients need to be evaluated carefully to draw the exact shape of the

pectoral muscle in adduction of the arms, in contraction versus

resting, and the presence of gynecomastia. This leads to a dynamic

definition of the pectoral area
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Materials and Methods

Between January 2005 and January 2012, 154 procedures

for consecutive men were performed at four different sur-

gery centers: the Santa Barbara Medical Center (81 pro-

cedures) and the Evolution Medical Center (56 procedures)

in Bogotá, and the FOSCAL and Clinica Chicamocha (17

procedures) in Bucaramanga, Colombia. Third-generation

ultrasound assisted 136 of these procedures [47, 48], and in

57 procedures, fat grafting was performed. The patients

ranged in age from 18 to 62 years.

All the patients underwent routine preoperative lab tests

including hemoglobin, hematocrit, prothrombin time,

thromboplastin time, serum creatinine, and urea. Patients

older than 40 years were required to have an electrocar-

diogram (ECG) and a cardiac evaluation. Patients selected

for the procedure had a body mass index (BMI) lower than

30 kg/m2. Those with a marked laxity of skin were

excluded from the study.

The patients were divided into four groups according to

body type (thin, athletic, fat, and gynecomastia), leading to

different choices of procedure. For the thin patients (type

1), definition via superficial liposuction was performed as

an adjunct to fat grafting in the muscular and submuscular

layers.

For the athletic patients (type 2), definition was done by

deep and superficial liposuction. These patients seldom

required fat grafting, but some of them required supra-

muscular fat grafting. This is possible in athletic patients

due to the lack of extensive deep liposuction (in contrast to

the other types), diminishing the chance of fat migration

due to tunneling in the supramuscular layer.

For the fat patients (type 3) or pseudogynecomastia

patients, liposuction was performed to remove the whole

deep fat tissue in and around the pectoralis area and

superficial fat to achieve skin retraction of the area. Also,

fat grafting to the upper pole was performed to replace the

volume extracted in the lower pole, giving a lifted

appearance.

Finally, for patients with true gynecomastia (type 4),

open resection by an omega incision was added to the

protocol for the fat body type group (Table 1). Body

Fig. 5 Time progression of the pectoral-definition surgery performed

for a 42-year-old man. a Preoperative view. b Intraoperative view.

Observe the pectoral volume augmentation. c Postoperative 48-h

result showing slight swelling and bruising. d Postoperative 1-week

result. The bruising is disappearing, but the swelling remains due to

the extensive deep liposuction in the lower pole. e The 6-month

follow-up results. The swelling is completely absent, and the result is

visible. f The 14-month follow-up results. The long-term and 6-month

results do not differ significantly. Observe the adequate definition, the

good retention of the pectoral volume, and the skin retraction
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contouring on other parts of the anatomy also was per-

formed routinely.

During surgery, all the patients received 2 g of cefazo-

lin, 8 mg of dexametasone, 8 mg of ondansetron, 75 mg of

diclofenac, and 50 mg of tramadol. For all the patients,

chest photos were taken, with anterior, oblique, and lateral

views before and after the procedure. Chest magnetic res-

onance imaging (MRI) was performed for two patients

before the procedure, then 2 and 6 months afterward, with

the aim to evaluate only the multilayer (sub- and intra-

muscular) location and retention of the fat graft.

Surgical Technique

Marking. With the patient standing, we first mark fat

deposits for removal with deep liposculpture. For deep

removal, a triangular area between the inferolateral border

of the pectoralis muscle and the line between the inner

border of the muscle and the lateral insertion of the muscle

is marked (Fig. 1, yellow triangle). We also mark depres-

sions or areas that need more projection in the pectoralis,

especially the upper pole, for treatment with fat grafting.

After the conventional markings, the surface anatomy is

marked in the areas of superficial liposculpture. The pec-

toralis muscle is marked with the patient in a resting and

contraction position to demarcate the dynamic transition

zone. It is very important to induce contraction with the

arms down for accuracy.

The negative spaces are marked as well including the

pectoral-latissimus triangle, the inferior pectoral triangle,

the pectoral line, the interpectoral rhomboid, and the

subclavicular triangle (Fig. 1, green areas). In patients

with gynecomastia, the entire gland bud is marked, and

its area beyond the pectoralis muscle limits is marked for

selective extraction by the pull-through technique

(Fig. 2).

Deep Layer Lipoplasty

With the patient under general anesthesia, we proceed to

infiltrate using tumescent solution comprising 1,000 ml of

normal saline, 50 ml of 1 % lidocaine, and 1 ampule of

epinephrine 1:1.000. Third-generation ultrasound-assisted

lipoplasty is performed. The ratio of infiltration and vol-

ume of fat removed is approximately 2:1. We use VASER

in 80 % continuous mode for deep fat fragmentation with

a 2.9- or 3.7-mm two-ring probe (Sound Surgical Tech-

nologies, Denver, CO, USA). The aspiration of fat

includes the subpectoral area, the triangular pectoral area

(yellow triangle in Fig. 1), the triangular area lateral to

Fig. 6 A 47-year-old man with gynecomastia who underwent

dynamic-definition pectoral reshaping and fat grafting with gyneco-

mastia resection by the pull-through technique. Trunk and arm

liposculpture was performed at the same time. a–c Preoperative

anterior, oblique, and lateral images. d–f Postoperative images at

3 months. Note the newly defined muscular appearance of the

pectoral area and the dynamic definition in which pectoral muscle

contraction leads to an athletic look
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the muscle, and the axillary fat pad over the superior

lateral border of the pectoral beneath the claviculae and

the deltoid muscle.

Superficial Lipoplasty

In the superficial layer, aspiration is used to sculpt the

horizontal line inferior to the pectoralis muscle. It is

important to notice the position of the arms on the oper-

ating table while this line is carved. The arms must be

adducted in contact with the body. If they are abducted,

sculpture here can lead to an angled line (‘‘sad pectorals,’’

Fig. 4) instead of a straight line in the final result. Here,

VASER is used in 80 % pulsed mode with a 2.9-mm probe

(Sound Surgical Technologies). Subdermal liposuction is

performed in negative-space areas as the triangle lateral to

the pectoralis and the inferior squared area in the junction

of the inferior pectoralis and the lateral rectus abdominis

muscle. This serves to define the rectus as well. This is

performed using Vent X cannulas (Sound Surgical

Technologies).

Intermediate Lipoplasty

The junction between the superficial and the deep zones is

blended to produce a defined border of the pectoralis

muscle (lateral and inferior). Also, the subclavicular tri-

angle is treated.

Pull-Through Technique [9, 45, 61, 70]

For patients with true gynecomastia (glandular tissue), an

omega-shaped incision is made around the nipple. We cut

the glandular breast disc into quadrants for easier dissec-

tion and removal. The superficial bud then is removed

completely (Fig. 2). Additional superficial liposuction can

be performed to gain skin retraction.

Fat Grafting

Fat tissue is harvested with a 3-mm blunt cannula from

other areas of the body to an empty, sterile bottle trap. To

the trap is added 1 g of cefazoline. Decantation is the only

Fig. 7 Fat patient: A 42-year-old man with pseudogynecomastia who

underwent the reported procedure. Arm and trunk liposculpture also

were performed at the same time. a–c Preoperative anterior, oblique,

and lateral views. d–f Postoperative views at 6 months. Observe the

change from a glandular to an athletic shape. The arrows show the

volumetric switch from the lower pole to the upper pole
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process used to separate the fat cells from the saline and

serosanguineous components. Through the anterior axillary

fold incision, the pectoralis major is located and pinched

for insertion of a 3-mm blunt 30� curved cannula into the

intramuscular layer (Fig. 3). This curvature is important

because it follows the muscle shape, allowing secure per-

formance of the graft and avoiding any risk for thoracic

penetration. Most of the volume of intra- and submuscular

fat is grafted into the superior pole to enhance the muscular

appearance. We avoid grafting to the inferior pole to steer

clear of a ‘‘glandular’’ appearance. The average total fat

injection is 150 ml (range, 70–300 ml) on each side.

Results

In a series of 154 consecutive male patients, only three

major complications were reported (2 %), all of them

secondary to the procedure. One abscess was resolved with

antibiotics (ampicillin/sulbactam 375 mg administered

orally three times daily for 10 days) and sonographic-gui-

ded puncture for extraction. Two hematomas were resolved

by manual drainage through the open nipple incision.

The minor complications included complaints of

asymmetry by 15 patients (9.7 %), residual skin laxity by 4

patients (2.6 %), low definition by 4 patients (2.6 %) who

could undergo a new ‘‘refinement procedure,’’ and oblique

shape of the inferior pectoral border (‘‘sad pectorals,’’

Fig. 4) by 5 patients (3.2 %). This oblique shape was

caused by the muscle anatomy. In two cases, the ‘‘sad

pectorals’’ were due to the presence of gynecomastia

undiagnosed in the preoperative evaluation.

The combined multilamellar lipoplasty resulted in very

athletic results for most patients (Figs. 5, 6, 7, 8, 9). The

satisfaction index was measured by a survey of all the

patients (n = 136) 6 months after surgery as follows: 1

(poor results), 2 (below expectations), 3 (average), 4 (good

results), 5 (above expectations). The results showed the

following ratings: above expectations (84.6 %, n = 115),

good results (9.6 %, n = 13), average (5.1 %, n = 7).

Only one patient (0.7 %) complained about bad results.

When the ‘‘good results’’ and the ‘‘above expectations’’

values are summed, the above average satisfaction rate is

94.2 %.

Discussion

To date, the only option for achieving a fully shaped male

chest has been pectoral implants. Implants required proper

morbidity and led to complications and patient dissatis-

faction because of chronic pain, discomfort in exercise,

visible scars, deformities, and prosthesis migration. With

our new procedure, we have achieved aesthetically

Fig. 8 Athletic patient: A 40-year-old man with glandular appear-

ance of the pectoral zone who underwent dynamic-definition pectoral

reshaping. a–c Preoperative views. d–f Postoperative views at

5 months. Note the pectorals’ new ‘‘brawny’’ look, enhancing the

underlying muscular structure by taking advantage of the skin

retraction
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pleasing results with minor scarring, fewer complications,

faster patient recovery, no pain in exercise or daily life, and

a very high satisfaction rate.

This procedure for male pectoral correction and

enhancement was performed using high-definition lipopl-

asty in other areas as part of the procedure [47, 48]. This

technique that combines superficial, intermediate, and deep

lipoplasty with fat grafting to reproduce the superficial

anatomy has been performed for more than 7 years. It has

required a long learning curve to reproduce a natural ath-

letic appearance. Some early patients had less than optimal

results due to poor presurgical marking, such as marking

patients with the arms up, and due to low fat extraction in

the lateral triangle or in the inferior border of the pectoralis

muscle. Also, the underdiagnosis of gynecomastia has led

to mistreatment of the area.

The division in the upper and lower poles of the pec-

toralis muscle created a guide to change the pectoralis

shape and augmentation. In addition, the description of the

‘‘negative space’’ areas set a guideline to generate better

and reproducible results in every patient.

To date, gynecomastia management has been compli-

cated because of its visual results and multiple residual

deformities. As a result, many men with this disease fear

surgical procedures. On the other hand, the pull-through

technique combined with dynamic-definition liposuction

and fat grafting promote much better results in this group

of patients, not only by solving their base problem, but

also by enhancing the pectoral to achieve an aesthetic

result.

We realize that new techniques require time to be

accepted in the medical community. Nonetheless, we have

presented a viable option for producing a well-defined and

natural male chest. Intense training and expert assessment

are required to obtain the perfect reproduction. However,

when achieved, the reproduction of a natural athletic chest

is superior to the result achieved by implants in every

way.

Fig. 9 Thin patient: A 39-year-old man who underwent dynamic-

definition pectoral reshaping and enhancement with fat grafting.

a–c Presurgical photos. d–f Postsurgical photos at 2 months. Trunk

and arm liposculpture also was performed. Notice the incremented

volume of the upper pole in the pectoralis muscle. In addition, a kind

of asymmetry can be observed because of the underlying previous

muscle shape
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Keeping premises in fat grafting in mind, we realized

that the intramuscular layer itself allows no more than

100 ml of fat because of the limited muscular volume.

However, by using a multilayer approach, we were able to

take advantage of the receptiveness of the other layers. The

muscle mass present determines the amount of fat grafted

to the intramuscular layer.

Although the medical literature finds the follow-up

period in fat grafting controversial [7, 12, 16, 25, 30, 31,

43, 51, 55, 79, 82], recent studies report minor changes

after 6 months [40, 76, 82]. However, we consider that

further studies must be conducted to get a standard timing

for fat survival follow-up evaluation. For two patients in

whom chest MRI was performed, the 6-month follow-up

evaluation reported 169 ml from the initial 200-ml

lipoinjection in the right pectoral and 189 ml from the

200-ml lipoinjection in the left pectoral. Comparing 2- and

6-month MRIs shows a good fat retention in the muscular

layer and a small decrease in the submuscular layer

(Fig. 10).

Conclusions

Combined fat grafting and extraction is an effective,

inexpensive, and time-efficient alternative to implants or

liposuction alone for the male chest. It is a safe procedure

with highly defined, reproducible results. It is best per-

formed in tandem with dynamic-definition lipoplasty, a

liposculpture that can reproduce the anatomic landmarks of

an athletic body.

The use of third-generation ultrasound facilitated the fat

extraction, increased the volume of aspirated fat permitted

per patient, ensured adequate results in the superficial-layer

liposculpture, and minimized the postoperative pain and

bruising common with earlier procedures.

We could infer that fat grafting and dynamic-definition

pectoral reshaping are a better option for those who want to

appear more natural than implants due to a faster operation,

minimized postoperative recovery time, and minimal

scarring. It produced a very natural result that allowed

patients to resume their normal lifestyle even faster than

Fig. 10 Chest magnetic resonance imaging (MRI): Report from a

42-year-old man who underwent dynamic-definition pectoral reshap-

ing with fat grafting. In each pectoral zone, 200 ml of autologous fat

was grafted in the sub- and intramuscular layers. a, b View before the

procedure. c, d View 2 months after the procedure. e, f View

6 months after the procedure. The later reported a fat retention of

169 ml from the initial 200 ml lipoinjected into the right pectoral and

189 ml from the 200 ml lipoinjected into the left pectoral. Between

the 2- and 6-month MRIs, a minimum decrease in the submuscular fat

retention was reported
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traditional approaches with implants. The change in treat-

ment for a fat or gynecomastia patient from merely flat-

tening of the area to volumetric transposition from the

lower to the upper pole led to highly satisfactory results,

proposing a paradigm shift in the treatment of these

problems.

By the rate of complications reported, we conclude that

this new procedure is safe and reproducible at any time

anywhere. Any well-trained plastic surgeon who has the

correct knowledge of this procedure can perform it and

obtain the described results.

References

1. Aiache AE (1991) Male chest correction and gynecomastia. Clin

Plast Surg 18:823–838

2. Aiache AE (1989) Surgical treatment of gynecomastia in the

body builder. Plast Reconstr Surg 83:61–66

3. Avelar J (1989) Regional distribution and behavior of the sub-

cutaneous tissue concerning selection and indication for lipo-

suction. Aesthetic Surg J 13:155–165

4. Badran HA (1997) Histopathologic changes of autogenous fat

grafting in albino rats. Plast Reconstr Surg 99:607

5. Baran CN, Celebioglu S, Sensoz O, Ulusoy G, Civelek B, Ortak

T (2002) The behavior of fat graft in recipient areas with

enhanced vascularity. Plast Reconstr Surg 109:1646

6. Benito-Ruiz J (2002) Buttock implants for male chest enhance-

ment. Plast Reconstr Surg 112:1951

7. Billings E Jr, May J Jr (1989) Historical review and present status

of free fat graft autotransplantation in plastic and reconstructive

surgery. Plast Reconstr Surg 83:368

8. Bircoll M (1987) Cosmetic breast augmentation utilizing autol-

ogous fat and liposuction techniques. Plast Reconstr Surg

79:267–271

9. Bracaglia R, Fortunato R, Gentileschi S, Seccia A, Farallo E

(2004) Our experience with the so-called pull-through technique

combined with liposuction for management of gynecomastia.

Ann Plast Surg 53:22–26

10. Brafa A, Campana M, Grimaldi L, Nisi G, Brandi C, Lazzeri D,

Gatti G, Massei A, D’Aniello C (2011) Management of

gynecomastia: an outcome analysis in a multicentric study.

Minerva Chir 66:375–384

11. Cardenas-Camarena L, Lacouture AM, Tobar-Losada A (1999)

Combined gluteoplasty: liposuction and lipoinjection. Plast

Reconstr Surg 104:1524–1531

12. Carpaneda CA, Ribeiro MT (1994) Percentage graft viability

versus volume in adipose auto transplants. Aesthetic Plast Surg

18:17

13. Carraway JH (2002) Hand rejuvenation with structural fat graft-

ing by Sydney R Coleman. Plast Reconstr Surg 110:1745–1747

14. Carvajal J, Patiño JH (2008) Mammographic findings after breast

augmentation with autologous fat injection. Aesthet Surg J

28:153–162

15. Chajchir A (1993) Comparative experimental study of autologous

tissue processed by different techniques. Aesthetic Plast Surg

17:113

16. Chajchir A (1996) Fat injection: long-term follow-up. Aesthetic

Plast Surg 20:291

17. Chala LF, de Barros N, de Camargo Moraes P, Endo E, Kim SJ,

Pincerato KM, Carvalho FM, Cerri GG (2004) Fat necrosis of the

breast: mammographic, sonographic, computed tomography, and

magnetic resonance imaging findings. Curr Probl Diagn Radiol

33:106–126

18. Chamosa M, Murillo J, Vázquez T (2005) Lipectomy of arms and

lipograft of shoulders balance the upper body contour. Aesthetic

Plast Surg 29:567–570

19. Cimino WW, Bond LJ (1996) Physics of ultrasound surgery using

tissue fragmentation: part I. Ultrasound Med Biol 22:89–100

20. Cimino WW (1999) The physics of soft tissue fragmentation

using ultrasonic frequency vibrations of metal probes. Clin Plast

Surg 26:447–461

21. Cimino WW (2001) Ultrasound surgery: power quantification

and efficiency optimization. Aesthetic Surg J 21:233–240

22. Coleman SR, Saboeiro AP (2007) Fat grafting to the breast

revisited: safety and efficacy. Plast Reconstr Surg 119:775–785

discussion 786–787

23. Coleman SR (1997) Facial recontouring with lipostructure. Clin

Plast Surg 24:347

24. Coleman SR (2002) Hand rejuvenation with structural fat graft-

ing. Plast Reconstr Surg 110:1731–1744

25. Coleman SR (2005) Structural fat grafting. Plast Reconstr Surg

115:1777–1778

26. De Blacam C, Momoh AO, Colakoglu S, Tobias AM, Lee BT

(2011) Evaluation of clinical outcomes and aesthetic results after

autologous fat grafting for contour deformities of the recon-

structed breast. Plast Reconstr Surg 128:411e–418e

27. De Souza Pinto EB, Indaburo PE, Da Costa Muniz A, Martinez YP,

Gerent KMM, Iwamoto H, Marão Miziara AC (1996) Superficial

liposuction: body contouring. Clin Plast Surg 23:529–548

28. De Souza Pinto EB (1997) Morpho-histological analysis of

abdominal skin as related to liposuction. Aesthetic Plast Surg

21:153–158

29. Ersek RA, Schaeferele M, Beckham PH, Salisbury MA (2000)

Gynecomastia: a clinical review. Aesthetic Surg J 20:381–386

30. Ersek RA (1991) Transplantation of purified autologous fat: a

3-year follow-up is disappointing. Plast Reconstr Surg 87:219

31. Fisher C, McAtee J, Marra KG, Rubin JP (2010) Human fat graft

harvested by suction-assisted liposuction is comparable to filtered

human fat harvested by ultrasound assisted liposuction. In:

Abstract presented at the American society of plastic surgeons

annual meeting, October 2010

32. Fodor PB, Cimino WW, Watson JP, Tahernia A (2005) Suction-

assisted lipoplasty: physics, optimization, and clinical verifica-

tion. Aesthetic Surg J 25:234–246

33. Fournier P (2000) Fat grafting: my technique. Dermatol Surg

26:1117

34. Fraser JK, Hedrick MH, Cohen SR (2011) Oncologic risks of

autologous fat grafting to the breast. Aesthet Surg J 31:68–75

35. Gasparotti M, Lewis CM (1990) Superficial liposculpture: man-

ual of technique. Springer, New York

36. Gasparotti M (1990) Superficial liposuction for flaccid skin

patients. In: annals of the international symposium recent

advances in plastic surgery, vol 90, Sao Paulo, Brazil, p 441

37. Gasparotti M (1992) Superficial liposuction: a new application of

the technique for aged and flaccid skin. Aesthetic Plast Surg

16:141–153

38. Gasperoni C (1994) MALL liposuction: the natural evolution of

subdermal superficial liposuction. Aesthetic Plast Surg 18:253–257

39. Gasperoni C (1995) Rationale of subdermal superficial liposuc-

tion related to the anatomy of subcutaneous fat and the superficial

fascial system. Aesthetic Plast Surg 19:13–20

40. Gasperoni C (1990) Subdermal liposuction. Aesthetic Plast Surg

14:137–142

41. Gasperoni C (1990) Suction-assisted lipectomy of the subdermal

liposuction fat layer: subdermal liposuction. Ann Int Symposium

Recent Adv Plast Surg 90:477

Aesth Plast Surg

123

Author's personal copy



42. Guerrerosantos J, Chicas M, Rivera H (2004) Palatopharyngeal

lipoinjection: an advantageous method in velopharyngeal

incompetence. Plast Reconstr Surg 113:776–777

43. Guerrero-Santos J (1996) Long-term survival of free fat grafts in

muscle: an experimental study in rats. Aesthetic Plast Surg

20:403

44. Guerrerosantos J (1998) Simultaneous rhytidoplasty and lipoin-

jection: a comprehensive aesthetic surgical strategy. Plast Rec-

onstr Surg 102:191–199

45. Hammond DC, Arnold JF, Simon AM, Capraro PA (2003)

Combined use of liposuction with the pull-through technique for

the treatment of gynecomastia. Plast Reconstr Surg 112:891–895

46. Horn G (2002) A new concept in male reshaping: anatomical

pectoral implants and liposculpture. Aesthetic Plast Surg

26:23–25

47. Hoyos AE, Millard JA (2007) Vaser-assisted high-definition

lipoplasty. Aesthetic Surg J 27:594–604

48. Hoyos AE (2003) High-definition liposculpture. In: Presented in

the XIII international course of plastic surgery, Bucaramanga,

Colombia

49. Hudson DA, Lambert EV, Bloch CE (1990) Site selection for fat

autotransplantation: some observations. Aesthetic Plast Surg

14:195

50. Hyakusoku H, Ogawa R, Ono S, Ishii N, Hirakawa K (2009)

Complications after autologous fat injection to the breast. Plast

Reconstr Surg 123:360–370 (discussion 371–372)

51. Illouz YG, Sterodimas A (2009) Autologous fat transplantation to

the breast: a personal technique with 25 years of experience.

Aesthetic Plast Surg 33:706–715

52. Jewell ML, Fodor PB, de Souza Pinto EB, Al Shammari MA

(2002) Clinical application of VASER-assisted lipoplasty: a pilot

clinical study. Aesthetic Surg J 22:131–146

53. Lewis C (1984) Lipolysis as an adjunctive treatment for

gynecomastia. In: Hetter GP (ed) Lipoplasty: the theory and

practice of blunt suction lipectomy. Little Brown & Co, Boston,

p 30

54. Lewis CM (1992) Correction of deep gluteal depression by

autologous fat grafting. Aesthetic Plast Surg 16:247

55. Lewis CM (1993) The current status of autologous fat grafting.

Aesthetic Plast Surg 17:109

56. Marks MW, Argenta LC, Izenberg PH, Mes LGB (1991) Man-

agement of chest wall deformity in male patients with Poland’s

syndrome. Plast Reconstr Surg 87:674–678 (discussion 679–681)

57. Marks MW, Argenta LC, Lee DC (1984) Silicone implant cor-

rection of pectus excavatum: indications and refinement in

technique. Plast Reconstr Surg 74:52

58. Mentz HA, Ruiz-Razura A, Newall G, Patronella CK, Miniel LA

(2007) Pectoral etching: a method for augmentation, delineation,

and contouring the thoracic musculature in men. Plast Reconstr

Surg 120:2051–2055

59. Mladick RA (1999) Combined gluteoplasty: liposuction and

lipoinjection. Plast Reconstr Surg 104:1532–1533

60. Moore JH, Kolaczynski JW, Morales LM et al (1995) Viability of

fat obtained by syringe suction lipectomy: effects of local anes-

thesia with lidocaine. Aesthetic Plast Surg 19:335

61. Morselli PG (1996) ‘‘Pull-through’’: a new technique for breast

reduction in gynecomastia. Plast Reconstr Surg 97:450–454

62. Mu DL, Luan J, Mu L, Xin MQ (2009) Breast augmentation by

autologous fat injection grafting: management and clinical anal-

ysis of complications. Ann Plast Surg 63:124–127

63. Nguyen AT, Rohrich RJ (2010) Liposuction-assisted posterior

brachioplasty: technical refinements in upper arm contouring.

Plast Reconstr Surg 126:1365–1369

64. Nordquist J, Svensson S, Johnsson M (2001) Silastic implant for

reconstruction of pectus excavatum: an update. Scand J Plast

Reconstr Hand Surg 35:65–69

65. Nordstrom RE, Wang J, Fan J (1997) ‘‘Spaghetti’’ fat grafting: a

new technique. Plast Reconstr Surg 99:917–918

66. Novack BH (1991) Alloplastic implants for men. Clin Plast Surg

18:829–855

67. Pap GS (1998) Autologous fat grafting for body contouring. Plast

Reconstr Surg 101:1167–1168

68. Pereira LH, Radwansky H (1996) Fat grafting of the buttock and

lower limbs. Aesthetic Plast Surg 20:409

69. Pereira LH, Sabatovich O, Santana KP, Pincanco R (2006) Pec-

toral muscle implant: approach and procedure. Aesthetic Plast

Surg 30:412–416

70. Ramon Y, Fodor L, Peled IJ, Eldor L, Egozi D, Ullman Y (2005)

Multimodality gynecomastia repair by cross-chest power-assisted

superficial liposuction combined with endoscopic-assisted pull-

through excision. Ann Plast Surg 55:591–594

71. Rochrich RJ, Beran SJ, Di Spaltro F et al (1998) Extending the

role of liposuction in body contouring with ultrasound-assisted

liposuction. Plast Reconstr Surg 101:1090–1102

72. Rohrich RJ, Beran SJ, Kenkel JM (1998) Ultrasound-assisted

liposuction. Quality Medical Publishing, Inc., St. Louis

73. Rubins DK (1976) The human figure: an anatomy for artists.

Penguin Books, New York

74. Scheflan M, Tazi H (1996) Ultrasonically assisted body con-

touring. Aesthetic Surg J 16:117–122

75. Schider F (1957) An atlas of anatomy for artists. Dover Publi-

cations, New York

76. Scuderi N, Paolini G, Grippaudo FR, Tenna S (2000) Compara-

tive evaluation of traditional, ultrasonic, and pneumatic assisted

lipoplasty: analysis of local and systemic effects, efficacy, and

costs of these methods. Aesthetic Plast Surg 24:395–400

77. Silfen M, Ritz M, Southwick G (2006) Use of pedicled local flaps

for male chest augmentation and reshaping. Plast Reconstr Surg

117:1447–1451

78. Simblet S, Davis J (2001) Anatomy for the artist. DK Publishing,

New York

79. Sommer B, Sattler G (2000) Current concepts of graft survival:

histology of aspirated adipose tissue and review of the literature.

Dermatol Surg 26:1159

80. Toledo L (2001) Fifteen years of fat injections. In: Presented at

the XXVIII Colombian society of plastic surgery annual meeting,

Colombia, 8–12 November 2001, pp 8–12

81. Toledo LS, Mauad R (2006) Fat injection: a 20-year revision.

Clin Plastic Surg 33:47–53

82. Troilius C (1999) Ultrasound-assisted lipoplasty: is it really safe?

Aesthetic Surg J 23:307–311

83. Walgenbach KJ, Riabikhin AW, Galla TJ et al (2001) Effect of

ultrasonic-assisted lipectomy on breast tissue: histological find-

ings. Aesthetic Plast Surg 25:85–88

84. Yanai A (2003) Lipoinjection. Plast Reconstr Surg 111:528

85. Zheng DN, Li QF, Lei H, Zheng SW, Xie YZ, Xu QH, Yun X, Pu

LL (2008) Autologous fat grafting to the breast for cosmetic

enhancement: experience in 66 patients with long-term follow-

up. J Plast Reconstr Aesthet Surg 61:792–798

86. Zocchi ML (1995) Ultrasound-assisted lipoplasty. Adv Plast

Reconstr Surg 11:197–221

87. Zocchi ML (1996) Ultrasound-assisted lipoplasty: technical

refinements and clinical evaluations. Clin Plast Surg 23:575–598

88. Zukowski ML (1998) Ultrasound-assisted lipoplasty learning

curve. Aesthetic Surg J 18:104–110

Aesth Plast Surg

123

Author's personal copy


	Dynamic-Definition Male Pectoral Reshaping and Enhancement in Slim, Athletic, Obese, and Gynecomastic Patients Through Selective Fat Removal and Grafting
	Abstract
	Background
	Methods
	Results
	Conclusion
	Level of Evidence IV

	Anatomy and Artistic Anatomy
	Materials and Methods
	Surgical Technique
	Deep Layer Lipoplasty
	Superficial Lipoplasty
	Intermediate Lipoplasty
	Pull-Through Technique [9, 45, 61, 70]
	Fat Grafting


	Results
	Discussion
	Conclusions
	References


