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I dedicate this book to Prof. Ivo Pitanguy for 
his superb work over the course of 56 years 
devoted to the improvement of plastic sur-
gery. Besides being an outstanding and tal-
ented surgeon, he promoted the specialization 
of more than 500 new plastic surgeons from 
all over the world, at a high level of qualifica-
tion. His remarkable scientific contributions 
undoubtedly provide important support in 
every field of plastic surgery. In particular, 
Prof. Pitanguy developed a new technique for 
mastoplasty without cutaneous undermining, 

through kill resection of the mammary gland without dead space, with a mini-
mal rate of complications during and after surgery. Because of several advan-
tages, his technique is well known by plastic surgeons all over the world. 
Following the surgical principles of Prof. Pitanguy’s technique, several plas-
tic surgeons have developed new approaches that represent important 
advances in mastoplasty. For all these reasons, I am immensely thankful to 
Prof. Pitanguy, recognizing his important presence in my life. I dedicate this 
book to him, with the participation of 39 Brazilian plastic surgeons.

It was an honor and privilege for me to have been trained by Prof. Pitanguy, 
who opened a wide horizon in my life, giving me wonderful opportunities 
and the possibility of realizing my dream of being a doctor. As well as help-
ing in my professional activity, Prof. Pitanguy also encouraged in my soul a 
fantastic motivation and inspired me in the scientific field, making me con-
stantly search for more knowledge through dedicated research.

Juarez M. Avelar, M.D.

Tribute to Prof. Ivo Pitanguy
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Dr. Juarez Avelar, during his specialization in our post-graduate course, 
showed a great curiosity for difficult problems, whether in ear deformities or 
other cases.

The hypertrophic breast is frequently encountered in our practice, causing 
an unpleasant series of functional problems that demand from the plastic sur-
geon an approach that can achieve satisfactory results with a minimum rate of 
complications. Juarez realized the benefits of the new techniques that we 
were developing and examines these and others in this book. However, he 
leans toward the technique, without undermining others, involving determi-
nation of the point “A” as a basic marking element, and other details that he 
shows clearly in this book.

In this book, Juarez also studies the progress of breast surgery, giving 
credit to the many authors who cooperated in developing different approaches, 
allowing accurate procedures for a variety of breast deformities. This book 
definitely deserves assessment by plastic surgeons engaged in body contour 
approaches, in particular for mastoplasty procedures. Its coverage is espe-
cially valuable for obtaining good results without many complications. I con-
gratulate Dr. Juarez for outstanding editorial work in producing this important 
book.

� Ivo Pitanguy, M.D.
Pontifical Catholic University of Rio de Janeiro

Rio de Janeiro, RJ, Brazil
Carlos Chagas Institute of Post-Graduate Medical Studies

Rio de Janeiro, RJ, Brazil
Brazilian Society of Plastic Surgery

São Paulo, SP, Brazil
American Society of Aesthetic Plastic Surgery

New York, NY, USA
International Society of Aesthetic Plastic Surgery

Hanover, NH, USA

Foreword I
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“This is the spirit that Beauty must ever induce: wonderment and a deli-
cious trouble, longing and love and a trembling that is all delight” 
(Plotinus 23, [Ennead 1, 3]).

It is with great pleasure that I have been asked to write the foreword for Dr. 
Juarez Avelar’s book on breast surgery. Dr. Avelar is a highly respected 
Brazilian plastic surgeon who pioneered (in the 1990s) the procedure of 
lipoabdominoplasty, which preserves the blood vessels of the upper abdomi-
nal wall flap during abdominoplasty. He is proliferative in authoring books on 
plastic surgery, such as Creation of the Auricle and New Concepts on 
Abdominoplasty and Further Applications, as well as journal articles and 
book chapters.

Dr. Avelar’s new book entitled Breast Surgery: Aesthetic Approaches is 
innovative in subjects such as general information for breast surgery, surgical 
options for reduction breast surgery, aesthetic reparation of breast and chest 
wall deformities, mastopexy, and breast augmentation. Chapters include 
“Importance of Pitanguy’s Technique for Evolution of Aesthetic Breast 
Surgery,” “Reduction Mammaplasty in a Single Central Block,” “Technical 
Systemization in Mammoplasy,” “New Mastoplasty with Superior and 
Inferior Pedicles,” “Mammoplasty Through Periareolar Approach,” “Critical 
Analysis Concerning Mammary Prosthesis,” and “Importance of Regenerative 
Medicine on Breast Augmentation.” The contributors are expert Brazilian 
plastic surgeons with new knowledge and techniques.

This book is intended for plastic surgeons, cosmetic surgeons, general sur-
geons, and any surgeon performing aesthetic breast surgery. Young surgeons, 
experienced surgeons, and advanced breast surgeons can learn a variety of 
techniques and approaches to breast surgeries from the 60 chapters.

Tustin, CA, USA� Melvin A. Shiffman, M.D., J.D.

Foreword II
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Publishing this book is an accomplishment of my professional desire to pres-
ent the new techniques described by Brazilian plastic surgeons following the 
fundamental surgical principles and knowledge introduced by Prof. Pitanguy. 
In fact, a new era began in this field when Prof. Pitanguy described his novel 
concepts in reduction mastoplasty.

In 1980, when Prof. Jorge Psillakis and I organized the Brazilian 
Symposium on Breast Surgery in São Paulo, I wondered about printing a col-
lection of contributions in this fascinating area, including several important 
new procedures created and developed by outstanding plastic surgeons. Some 
years later, I tried again to complete this work, but for unexpected reasons it 
was not possible. Therefore, this book represents the achievement of my 
dream of 37 years. It gives me special pleasure to offer readers a very wide 
collection of the new techniques presented at that scientific event, which rep-
resent the updated improvements in aesthetic breast surgery. I was still a 
young surgeon, but my mind was full of imagination and the determination to 
make a definitive register of new approaches to aesthetic procedures in breast 
surgery. Unfortunately, several of my colleagues who took part in the scien-
tific program of that symposium are no longer with us, but I investigated their 
remarkable contributions and invited other plastic surgeons to write about 
their techniques. Besides Prof. Ivo Pitanguy, who passed away in August 
2016, other authors of useful techniques left their contributions: Arié, Aleixo 
Sepulveda, Costa Lima, Peixoto, and Pigossi. Therefore, this publication 
describes modern methods that can improve plastic surgeons’ aesthetic 
results after breast operations.

Basically, there are three main groups of techniques: (a) those that find a 
balance between the dimension of final scars and the shape and size of the 
breast after mastoplasty; (b) creation of glandular flaps that are sutured to 
model the breast during operation; and (c) a combination of both previous 
groups, which requires knowledge, good sense, and the ability to reshape the 
breasts in harmony with body contouring and with adequate symmetry 
between them.

Regarding the first group of techniques, the surgeon should not damage 
the final shape of the breasts in the quest for reduced and small surgical scars. 
I advocate that the size and form of the breasts are the main aspects for con-
sideration after aesthetic mastoplasty. Usually, such criteria are similar to the 
patient’s analysis. Reduced scars during operation must be a constant goal for 
every surgeon, as they do not jeopardize the final shape of the breasts.

Preface
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Considering the second group of techniques, in which glandular flaps are 
created, it is a fundamental surgical principle to preserve adequate blood sup-
ply in order to avoid any risk of slough or even necrosis of mammary tissue. 
Readers should observe the technical descriptions given by the authors, par-
ticularly concerning complications after operations, each of which are 
mentioned.

The third group of methods, which is a combination of creation of mam-
mary flaps and reduced surgical scars, require the surgeon to have good sense 
in order to avoid minor (or major) complications during and after surgery. 
Such aspects are achieved according to the knowledge, ability, and experi-
ence of the surgeon after performing a considerable number of breast 
operations.

Nevertheless, plastic surgeons should search continuously for new solu-
tions to improve their results, always using their talent and stimulating their 
creativity to solve each problem as it comes up during an operation.

In conclusion, the main reason for publishing this book is to offer a unique 
opportunity to read meticulous descriptions of the personal techniques of 39 
outstanding Brazilian plastic surgeons. It is important to emphasize that I 
invited several other well-known surgeons, but they did not join us in prepar-
ing this book. I take this opportunity to express my gratitude to all authors 
that accepted my invitation to participate with their contributions and to share 
their knowledge. Plastic surgeons and breast surgeons from all over the world 
may learn the techniques developed by very well qualified Brazilian special-
ists. I am sure that this book will introduce updated scientific methodology to 
the international medical literature.

São Paulo, SP, Brazil� Juarez M. Avelar

Preface
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While I was organizing the Brazilian Symposium on Breast Surgery in 1980, 
it was my dream to publish a book in which several Brazilian authors 
described their own techniques for mastoplasty. For various reasons, it was 
not possible to do this. Now, 37 years later, I have realized my project. 
Although, unfortunately, some of my colleagues who took part in that scien-
tific program have passed away, it gives me great pleasure to include their 
contributions. Therefore, I am thankful to Profs. Ivo Pitanguy, Aleixo 
Sepulveda, Costa Lima, Gerardo Peixoto, and Nelson Pigossi. I also thank 
very much the 39 authors who have described their useful approaches.

To my parents, Anisio and Maria Ana. Although they are not with me in 
this world, I continuously feel their presence and I am thankful for their con-
tinuous enthusiasm and incentive.

To my loving son Thiago, and my wife Gloria, who have been constant 
sources of inspiration for this publication and permanent witnesses to my 
scientific activities.

To Professor Pitanguy, for all the knowledge I have acquired from him and 
for his constant encouragement of my work. He helped me throughout my 
professional practice by developing in me great motivation and an enthusi-
asm for the field of science.

To Dr. Edgar Bolanho, for the very high level of technical illustrations in 
this book, for the chapters I wrote as well as of other authors.

To the Plastic Surgery Unit at the Surgery Department of Science and 
Technology at Medical School of Marilia, and the Hospital das Clinicas of 
Marilia (both in São Paulo State). Professor Helio de Rezende Paoliello Jr. is 
the head of the Plastic Surgery Unit, who presented me with excellent condi-
tions and support for organizing and publishing this book.

To the Federal University of Rio de Janeiro—UNIRIO and to Prof. Ricardo 
Cavalcanti Ribeiro, the head of the Plastic Surgery Department for their great 
assistance and incentive to elaborate and publish this book.

Juarez M. Avelar, M.D.
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Importance of Pitanguy’s 
Technique for the Evolution  
of Aesthetic Breast Surgery

Juarez M. Avelar

1.1	 �Introduction

Looking back at the history of aesthetic breast 
surgery, there are a few publications before the 
twentieth century that are the basic references on 

this field. According to Sinder (2003), Durston, 
Dieffenbach, Velpeau, Gaillard, and Thomas are 
the most important publications up to the eigh-
teenth century in which mastoplasty originated. 
Nevertheless, during the twentieth century great 
improvements were achieved owing to the useful 
participation of several authors who introduced 
important knowledge on reduction mastoplasty. 
In the early years, Morestin and Gaudet (1905) 
reported an incision into the inframammary fold 
for the treatment of mammary hypertrophy. 
Later, Lexer (1912), Kausch (1916), Kraske 
(1923), Passot (1925), Noël (1928), and other 
authors introduced useful surgical steps toward 
improving mastopexy and reduction mastoplasty. 
An important reference is attributed to 
Biesenberger (1928), with an “S”-shaped exci-
sion of the lateral portion of the gland and rota-
tion of the remaining glandular pedicle with the 
nipple attached upward. A remarkable contribu-
tion of Schwarzmann (1930) was the fashioning 
of a periareolar incision for the maintenance of 
the blood supply to the nipple, which is per-
formed during most mastoplasty techniques. A 
two-stage operation was reported by Maliniac 
(1932), among other authors.

Gillies and McIndoe (1939) proposed a 
V-shaped wedge resection from the upper middle 
segment of the breast to reduce the incidence of 
avascular necrosis of the nipple, followed by 
mobilization of the inner and outer pedicles. 
Thorek (1942) reported 25  years’ experience 
with free nipple transplantation on reduction 
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mammaplasty. Strombeck (1960) suggested the 
maintenance of the lateral pedicle of the nipple–
areola complex (NAC) as preservation of the 
principal arteriovenous and cutaneous nerve sys-
tem to ensure nipple survival and using a pattern 
to determine the shape of the breast. Skoog 
(1963) described a laterally based dermal flap 
separated from the gland at the subcutaneous 
level. McKissock in (1972) described his bipedi-
cle vertical dermal flap for nipple transposition. 
Dufourmentel and Mouly (1961) described a lat-
eral wedge excision of skin, fat, and gland with a 
resultant lateral oblique scar.

A memorable publication by Pitanguy (1961) 
reported a horizontal dermal bridge and “keel”-
shaped resection of the gland from the inferior 
and central portions of the breast, creating a 
“third pedicle,” as he named it, to provide ade-
quate blood supply and nerves to the NAC. As I 
had the privilege to be trained by Prof. Pitanguy, 
as a resident during my specialization in his 
world famous clinic, his knowledge is essential 
in my practice. During that useful period, I 
assisted with his operations and took care of his 
patients during postoperative recovery, which 
made it possible for me to confirm the excellent 
surgical results with minimal complications. 
There were a great number of patients with out-
standing results, inconspicuous scars and a 
well-located NAC, without any sloughing or 
other complications.

Many plastic surgeons from all over the 
world used to visit Prof. Pitanguy to observe 
and learn from him. In fact, in every procedure 
he used to demonstrate his new techniques, he 
was always friendly with all visitors, answering 
questions in several languages as he was fluent 
in six foreign idioms. He was very kind and 
polite with everyone when teaching every single 
detail, whereby it seemed to be quite easy to 
learn the basic surgical principles. Also, he was 
happy to explain in several languages any que-
ries presented by the plastic surgeons in the 
operating room and after each procedure. 
Undoubtedly, Prof. Pitanguy was so generous in 
teaching his knowledge and his own techniques. 
Therefore, in addition to having special oppor-
tunity to learn from him during operations,  

I also used to have another chance to hear his 
explanations about the techniques while he per-
formed the operations. Nevertheless, during 
reduction mastoplasty I used to pay even more 
attention to learn the way in which Prof. 
Pitanguy demarcated the technique and how he 
performed glandular resection, which seemed to 
be very easy. All the time, he explained step-by-
step all the surgical principles that are deeply 
embedded in my mind. For all these reasons, 
Pitanguy’s technique for reduction mastoplasty 
is essential to my practice.

1.2	 �Method

The surgical principles presented by Pitanguy 
(1961, 1967, 1981) and Pitanguy and Garcia 
(1972) paved the way for several surgeons to per-
form his techniques and to introduce personal 
modifications for evolution of the surgical results. 
After his original descriptions, the number of 
publications in the medical literature regarding 
reduction mastoplasty increased enormously. In 
fact, Pitanguy’s technique is very easy to learn 
and perform to treat moderate and large mam-
mary hypertrophy.

1.2.1	 �Surgical Principles

Pitanguy’s technique presents several surgical 
principles that are responsible for significant 
improvement in reduction mastoplasty, as he 
described and repeated during every operation, 
such as:

	1.	 The surgical marking is done according to the 
surgeon’s creativity with no standard pattern.

	2.	 To determine Pitanguy’s point A is the point 
of reference for surgical marking (Fig.  1.1). 
Following his technique, I introduced some 
modifications to his surgical marking (Avelar 
1980, 1993a, b). Thus, the distance between 
segments AB and AC is much longer com-
pared with his marking (Fig. 1.2). Instead of 
creating a classic W-shaped marking, my 
drawing is a long vertical area for skin  

J.M. Avelar
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resection, as a very small area of skin is 
resected on the submammary fold (Fig. 1.3).

	3.	 The resection of the mammary gland on 
hypertrophic breasts is performed using a 
“keel” shape in the medial part of the breast.

	4.	 The creation of two mammary columns on 
each side of the breast, which are the essential 
glands after resection.

	5.	 The creation of the “third pedicle” on the upper 
pole of the breast, which is an important segment 

a

b c

d e

Fig. 1.1  Importance of Pitanguy’s point A for surgical 
demarcation in mastoplasty. (a, b) Drawing and photo 
show the surgeon’s hand to identify the point A. (c, d) 

Bidigital maneuver to determine the points B and C. (e) 
Two lines are marked for the W incisions

a b

Fig. 1.2  Comparison between Pitanguy’s marking and 
mine. (a) Photo of the right breast after both markings. (b) 
The same patient showing that my points B and C are very 

low. The arrows indicate that the excess skin of the exter-
nal and internal sides of the breast will be removed in the 
central area of the breast

1  Importance of Pitanguy’s Technique for the Evolution of Aesthetic Breast Surgery
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Fig. 1.3  Pre-marking with the patient in a standing posi-
tion in front of two vertical mirrors. (a, b) She can observe 
surgical pre-marking in front of the mirrors. (c) Pre-
marking is performed: a W drawing can be seen on the left 
breast and on the right one my marking shows a small area 

for skin resection. The lines indicated by the arrows show 
that the incisions CE and BD are lower so as to reduce the 
area for skin resection. (d) and (e) Final aspects after 
pre-marking

a b

c

for improving vascular support to the remaining 
mammary gland after reduction mastoplasty.

	6.	 The remaining mammary gland maintains 
anatomical communication with the galac-
tophorous duct together with the nipple.

	7.	 The two mammary columns are sutured 
together and to the muscular aponeurosis.

	8.	 After suturing of the mammary columns, 
there is no “dead” space.

	9.	 There is no cutaneous undermining.

J.M. Avelar
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1.2.1.1	 Surgical Marking
Surgical marking in Pitanguy’s technique 
is done with the patient in a semi-sitting 
position in the operating room (Fig. 1.4). 
According to the history of mastoplasty, 
Gillies and McIndoe (1939) were the first 
authors to perform surgery with elevation 
of the patient’s head on the operating 
table. Besides, the same authors used to 
measure the patient's chest for surgical 
marking, taking as references the sternal 
notch and the xyphoid process. Thus, 
Prof. Pitanguy introduced this routine 
into his practice and consequently to all 
surgeons who were trained by him, even 
those visitors who used to observe his 
operations. Therefore, surgical marking 
before reduction mastoplasty became an 
artistic methodology that is individual to 
each surgeon, who has the freedom to 
perform all marking according to each 
individual patient without any rigid points 
or a standard pattern. He or she may 

employ his or her creativity in establish-
ing the future area for skin resection and 
that of the mammary gland. In this way, 
the measurement of the breasts and chest 
using a ruler or a graduated tape became 
a matter of routine during surgical mark-
ing. Aufricht (1949) reported a geometric 
method of demarcating the incisions in 
breast surgery. He showed the relation-
ship between the excision of the wedge-
shaped infra-areolar area and the height 
of the mammary cone. He also mentioned 
the use of long temporary stitches in the 
skin at the sternal notch and the level of 
the xyphoid process to transfer from one 
side to the other for symmetrical skin 
marking. Another important contribution 
was published by Fernandez (1951), in 
which he used a ruler placed between the 
breasts and thorax, to mark the new loca-
tion of the NAC at the level of the infra-
mammary crease at the hemi-mammary 
line.

d e

Fig. 1.3  (continued)

1  Importance of Pitanguy’s Technique for the Evolution of Aesthetic Breast Surgery
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	1.2.1.2	 Pitanguy’s Point A
Pitanguy’s point A is the point of refer-
ence for surgicalmarking. It is located on 
the vertical line from the midclavicular 
point passing by the nipple and is the 
projection of the submammary sulcus of 
the breast. The surgeon uses one hand 
under the breast on the submammary sul-
cus with his finger directed forward, and 
with the index finger of the other hand 
the surgeon touches the tip of the finger 
of the hand placed under the breast 
(Fig.1.1). Thus, this place is Pitanguy’s 
point A. From point A, two oblique lines 
pass down each side of the breast to 
determine the points B and C and to 
establish the amount of skin and mam-
mary glad that will be resected (Fig. 1.1). 
Nevertheless, as described above, in my 
marking, the lines AB and AC are drawn 
lower to reduce the area of skin for resec-
tion (Fig. 1.4). Therefore, during surgery 
a smaller area of skin is resected.

	1.2.1.3	 “Keel” Resection
By performing Pitanguy’s resection, it is 
possible to remove the excess mammary 
gland in accordance with the surgeon's 
surgical planning, without causing any 
damage to the vascular network to the 
remaining parenchyma (Fig.  1.5). The 
main glandular resection is performed on 
the center of the breast, which Pitanguy 
named a “keel” resection. The lateral 
prolongations of the base of the mam-
mary gland on each side (medial and lat-
eral) are also resected at the same bloc 
(Pitanguy, 1959). Through such resec-
tion, the remaining parenchyma main-
tains its natural vascularization without 
any damage to the NAC blood supply. 
According to Pitanguy’s publications the 
base of the hypertrophic breasts is the 
main bloc, which may be carried out 
without undermining any cutaneous or 
mammary tissue. By performing a “keel” 
resection, it is possible to reduce the 

a b

Fig. 1.4  Surgical marking during surgery. (a) Drawing 
shows a comparison between Pitanguy’s marking with 
dotted lines (A, B, C, D, E) and mine with continuous 
lines (A, B1, C1, D1, E1). Between the two lines the 
amount of skin that is not resected during my approach 

can be seen, as only the rocket-shaped central area of the 
breast will be resected. (b) Photo during surgery shows 
that the breast is pulling up with Pitanguy’s marking in 
comparison with my marking. The central area is already 
de-epithelialized and the area of skin preserved

J.M. Avelar
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width of the breast as much as necessary. 
Pitanguy also used to call his approach to 
the removal of excess mammary gland 
“gothic cathedral resection.”

	1.2.1.4	 Creation of Two Columns
After “keel” resection, two mammary 
columns on each side of the breast are 
created, which is the essential glandular 

tissue after resection. Those two columns 
represent the natural connection with the 
galactophorous ducts, providing natural 
lactation after surgery. According to my 
marking, the skin that is not resected cor-
responds to the shape of the two columns 
created after glandular resection 
(Figs. 1.4, 1.5, and 1.6).

a

c d

b

Fig. 1.5  Pitanguy’s “keel” resection during mastoplasty. 
(a) Drawing shows that the central area is de-epithelialized 
and the “keel” resection area is marked with blue. (b) 
Photo during surgery shows the marking of the “keel” 

resection. (c) “Keel” resection with knife is being carried 
out. (d) A quantity of glandular tissue was removed and a 
small area of skin was resected

1  Importance of Pitanguy’s Technique for the Evolution of Aesthetic Breast Surgery
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	1.2.1.5	 Creation of the “Third Pedicle”
Creation of the “third pedicle” on the 
upper pole of the breast is one of the 
main surgical principles of Pitanguy’s 
technique, as the “keel” resection of the 
mammary gland must preserve the 
cutaneous and subcutaneous layers on 
the upper pole of the breast (Fig. 1.6). 
In fact, the resection of the parenchyma 
must be performed carefully so as not 
to damage the vascularization and 
innervation as well. The “third pedicle” 
provides adequate blood supply and 
innervation, which maintain normal 
sensitivity to the NAC postoperatively. 
If this surgical principle is not ade-
quately followed, the final aesthetic 
result may cause partial or total necro-
sis of the NAC.

	1.2.1.6	 Anatomical Communication Between 
the Galactophorous Duct of the 
Mammary Tissue and the Nipple
According to Pitanguy’s “keel” resection 
and the creation of two columns, the 
remaining mammary gland maintains ana-
tomical communication between the galac-
tophorous duct and the nipple. Therefore, 
patients maintain normal lactation after the 
operation, as the remnant mammary gland 
may provide regular secretion after reduc-
tion mastoplasty (Fig. 1.6).

	1.2.1.7	 Suturing of the Two Mammary Columns
The two mammary columns are sutured 
together and to the muscular aponeuro-
sis, similar to Malbec and Quaife’s 
(1957) suggestion to fixate breast tissue 
to muscle during mastoplasty. The glan-

a

c

b

Pitanguy´s “third” pedicle

Fig. 1.6  Creation of Pitanguy’s “third” pedicle. (a) 
Drawing shows remaining glandular tissue after resection; 
the arrows indicate the “third” pedicle. (b) Photo during 
surgery showing the “third” pedicle created after glandu-

lar resection. (c) Drawing in the profile view showing 
“keel” resection with preservation of the subcutaneous 
layer on top where the “third” pedicle is created

J.M. Avelar
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dular resection is performed according to 
each individual patient following surgi-
cal marking; particularly in asymmetri-
cal breasts, it is possible to achieve a 
good balance between the two sides 
afterwards. In such cases, it is a funda-
mental step to create two similar col-
umns on each breast to reinstate similarity 
after operation (Fig. 1.6).

	1.2.1.8	 There Is No “Dead Space”
After suture of the mammary columns 
there is no “dead space.” After resection of 
the excess mammary tissue, suturing 
between the remaining glandular tissue 
and the aponeurosis of the pectoralis 
major. For this reason, it is not necessary to 
use drainage after the operation (Fig. 1.6).

	1.2.1.9	 No Cutaneous Undermining
This surgical principle is related to the 
embryological development of the breast, 
as it originates in dermal structures. 
Glandular parenchyma maintains a natu-
ral connection with the dermis, which 
provides a normal blood supply, avoiding 
bleeding and hematoma formation.

1.2.2	 �Surgical Marking

Before performing mastoplasty, it is a fundamental 
step to provide careful surgical marking. Prof. 
Pitanguy, with all his knowledge and experience, 
used to carry it out with the patient on the operating 
table under general anesthesia in a semi-sitting 
position. Although I used to assist him during my 
period of training, my preference is to perform a 
pre-marking at the office 1 day before the operation 
(Avelar 1993a). Some of the reference points are 
marked with the patient in the standing position in 
front of two vertical mirrors placed one in front of 
the other (Figs. 1.3 and 1.4). First, a point is marked 
at6 the center of the sternal notch. Another two 
points are marked laterally 7 cm away on each side 
in the midclavicular area. From these points, a line 
is pulled downwards passing the center of the nipple 
of both breasts. On this line a point is marked on the 
projection of the submammary fold (Figs. 1.1 and 

1.2). This is Pitanguy’s point A. The submammary 
folds are drawn to determine the final scars after 
surgery. These reference points are marked with ink 
and it is recommended that the patient preserves 
them until the next day. She can take a shower, but 
must be careful to maintain the references points to 
help the surgical marking during the operation.

I found the pre-marking very useful, as the 
patient is awake and observes my work by watch-
ing in the mirrors (Fig. 1.3). At that time, I am 
able to examine all the surgical details that were 
registered during the first consultation. Also, the 
patient signs the consent forms.

In 1949, Aufricht proposed geometric method-
ology as pre-surgical marking for breast opera-
tions, which has been employed by several authors. 
At that time, a prefabricated pattern was a very 
common approach. Following Aufricht's marking, 
Fernandez (1951) employed a ruler to measure the 
reference points on the chest and breast to achieve 
adequate projection after mastoplasty.

During the operation, surgical marking is done 
with the patient on the operating table under gen-
eral anesthesia or local anesthesia combined with 
intravenous sedation under the care of an anes-
thesiologist. The pre-marking is very useful for 
performing the definitive surgical marking. A 
vertical line is drawn from the midclavicular 
point, passing through the nipple and inframam-
mary crease (Figs. 1.2 and 1.3). The inframam-
mary crease is also marked on each side. The 
nipple site (Pitanguy’s point A) is identified on 
the midclavicular line by placing the index finger 
in the submammary fold and marking the point 
on the skin surface. The point A does not repre-
sent the exact center of the future nipple, but it is 
the point very near to where the nipple will be 
when the operation is complete. Precise nipple 
placement is made at the end of the operation. 
The amount of breast tissue to be resected is 
determined (Figs.  1.4 and 1.5) by grasping the 
breast with the thumb and index finger to estab-
lish fixed reference points B and C.  These two 
points should not be placed higher than a trans-
verse line passing through the nipple. According 
to my surgical marking, the points B and C are 
located much lower than in the classic Pitanguy’s 
technique, as the skin resection is much smaller 
in the vertical dimension to achieve a shorter scar 
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(Fig. 1.4). The lengths of the distances AB and 
AC are not equal on both sides, even on the same 
breast, particularly in cases of asymmetric breasts 
as they are unusual in shape, thus requiring asym-
metrical markings (Fig. 1.4b, c).

Points D and E represent the lateral and 
medial extremes respectively of the lines of 

resection that are marked at the ends of the infra-
mammary incision (Figs. 1.1 and 1.2). Lines CE 
and BD can be straight or curved, as determined 
for the individual breast. Points B and C are in 
part determined by estimating the amount of 
skin and breast tissue to be removed by folding 
the breast (Fig. 1.7).

a b

c

Fig. 1.7  Sequential photos during surgery showing that 
forceps is introduced inside the breast and lifted up where 
skin area preserved according to my marking can be seen. 
(a) The two columns were already sutured to the pectora-
lis muscle and a temporary stitch was inserted at points B 

and C on the medial part of the breast. (b) Dermal flaps 
were dissected on each side of the vertical incision and 
sutured one to another. (c) The excess skin was pulled 
forward and held by forceps at the central area of the 
breast

J.M. Avelar
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1.2.3	 �Glandular Resection

The operation is performed following surgical 
marking for the resection of mammary tissue 
and excess skin. With both hands, the surgeon’s 
assistant holds the breast by its base or a strong 
elastic tape is wrapped around it to expose the 
NAC, then Schwarzmann’s maneuver (1930) is 
performed. Afterward, using a strong hook on 
the point A the breast is pulled upward for skin 
resection (Fig.  1.5)  and to remove glandular 
tissue following Pitanguy’s technique in the 
shape of a “keel” in the medial part of the 
breast, with two wedges on each side (Fig. 1.5). 
After glandular resection two columns are cre-
ated on each side of the breast. The skin that is 
not resected in my procedure corresponds to the 
two columns created after glandular resection 
(Figs.  1.2, 1.4, and 1.5b, c). The width of the 
“keel” and the base of the two columns consti-
tute the amount of glandular resection that will 
be provided. The thickness of the columns 
comprises the remaining mammary tissue.

1.2.4	 �Creation of the “Third” Pedicle

As far as the glandular tissue is resected following 
Pitanguy’s technique, a “third” pedicle is created 
on the superior segment of the breast, which is the 
thickness of subcutaneous tissue between the two 
columns (Fig. 1.6). This is an important structure 
for aiding the vascularization  to the NAC, even 
though there is no cutaneous undermining.

1.2.5	 �Suture of Mammary Tissue 
to Pectoralis

Careful hemostasis is carried out so that glandular 
suturing can be performed. My “Z” instrument or 
forceps is introduced under the remaining glandu-
lar tissue between the two columns (Fig. 1.7) and 
the surgeon’s assistant pulls it up to perform 
suturing of both columns to the aponeurosis of the 
pectoralis muscle, which avoids any “dead space.” 

This sort of fixation was recommended by Ragnell 
(1946) and later by Malbec and Quaife (1957), 
and is a useful step during operation.

Afterward, a temporary stitch is inserted to 
approximate the points “B” and “C” on the mid-
line of the submammary crease to allow evalua-
tion of the size and shape of the future breast 
(Fig. 1.7).

1.2.6	 �Repositioning the New 
Nipple–Areola Complex

Determining the new position of the NAC is an 
important step during the mastoplasty opera-
tion. By dissection of the dermis, I introduced 
suturing of the dermal flaps created on both 
sides of the vertical segment of the breast. The 
dermal flaps are sutured with isolated stitches 
creating a dermal structure that functions as 
reinforcement of the vertical suture to adjust 
content and container (Avelar 1980, 1993a, b). 
Afterward, using special forceps, the skin is 
pulled forward to evaluate the exact amount of 
excess to be resected, as performed by Noël 
(1928), which is a useful procedure. The NAC 
is drawn on the vertices of the new breast using 
a special round marker. The NAC is pulled from 
the depths to the exterior and sutured on the 
new areolar area.

The surgical wound is then closed with a run-
ning suture and adhesive tapes are placed on it. 
Finally, the area is bandaged.

1.3	 �Discussion

Each surgeon must follow a specific technique to 
employ in all cases of reduction mastoplasty or 
mastopexy. As long as he or she follows the same 
surgical principles, it is possible to accumulate 
sufficient knowledge during each operation. This 
concept is a fundamental step, which is an essen-
tial guideline that gives correct orientation to per-
form the reduction mastoplasty.

1  Importance of Pitanguy’s Technique for the Evolution of Aesthetic Breast Surgery
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Pitanguy’s technique is easy to learn and to 
perform and there are no prefabricated pat-
terns to determine the cutaneous incisions and 
glandular resection. Surgical marking is a fun-
damental step, which is done according to the 
surgeon’s creativity and imagination for each 
patient. It is a versatile method, especially for 
medium and large hypertrophic breasts. Even 
in the case of asymmetry, it is a useful proce-
dure, as the marking requires particular atten-
tion to the amount of skin and glandular tissue 
to be resected according to each breast. The 
surgical principles of the technique are very 
precise and must be followed during planning 
and when performing the operation.

Because of the versatility of the technique, it 
gives adequate support to several surgeons in 
developing new approaches as long as the essen-
tial surgical principles are preserved. My per-
sonal procedure follows Pitanguy’s technique, to 
which I introduced some surgical detail to reduce 
the size of the scars; thus, the incisions on the 
submammary creases are very short as a great 
amount of cutaneous resection is carried out, 
pulling the skin to the medial part of the breast.

It is important to emphasize that the 
Pitanguy’s point “A” does not represent the 
exact center of the future nipple after surgery, 
but it is a reference point very close to where 
the nipple will be when the operation is com-
plete. The final marking of the precise nipple 
placement is performed after suturing of the 
two columns of the mammary gland and the 
skin is temporarily sutured (Fig. 1.7). It means 
that the nipple is placed on the vertices of the 
cone shape created after internal suturing of the 
breast tissue, and the excess skin is resected at 

the end of the operation. The “third pedicle” of 
the technique is an essential anatomical detail 
that is important support for adequate blood 
supply to the NAC.  In fact, it is the superior 
pole of the breast located between the upper 
parts of the two glandular columns created dur-
ing tissue resection.

During surgical marking, the surgeon may 
determine the amount of breast tissue to be 
resected by establishing fixed reference points, 
which are marked, even in cases of slight or 
severe asymmetry.

There are several advantages of Pitanguy’s 
technique: it is easy to learn and employ, the 
flexibility in nipple positioning during marking 
and intraoperatively, the preservation of lacta-
tion in most patients, an excellent breast shape 
can be achieved, a very low rate of complica-
tions, and no “dead space” after suturing of the 
remaining mammary tissue. In summary, it is a 
free-handed approach to measurement and 
resection. The flexibility of the method is one 
of the most attractive features of the operation 
for the experienced surgeon, to create a new 
skin brassiere so as to achieve a good balance 
between the content and the continent. As I was 
Prof. Pitanguy’s resident during my period of 
specialization, all surgical principles of the 
technique are clear in my mind. Also, I am con-
vinced about the efficiency of the technique as I 
can bear testimony to the excellent results he 
used to achieve and the very high rate of patient 
satisfaction. For all those reasons, I have 
employed his technique since the beginning of 
my practice, with very small modifications, 
leaving nice scars located on the submammary 
folds (Figs. 1.8 and 1.9).

J.M. Avelar
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a b

c d

Fig. 1.8  A 35-year-old patient with large and ptotic breasts underwent reduction mastoplasty. (a) and (c) Photos before 
surgery. (b) and (d) Photos after the operation

If a surgeon does not have enough experience 
with the technique, he or she must exercise cau-
tion during all the surgical steps: marking, skin 
incisions, mammary tissue resection, and sutur-

ing of the columns of the remaining glandular tis-
sue. Nevertheless, following the surgical 
principles of the technique, it is possible to 
achieve good results (Figs. 1.10 and 1.11).

1  Importance of Pitanguy’s Technique for the Evolution of Aesthetic Breast Surgery
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a b

c d

Fig. 1.9  A 28-year-old patient presenting asymmetric breasts underwent mastoplasty. (a) and (c) Photos before sur-
gery. (b) and (d) Photos after operation

J.M. Avelar
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Fig. 1.10  A 25-year-old patient presenting asymmetric 
breasts with bilateral hypertrophy and severe ptosis with 
physical repercussion for her chest. (a, c, e) Photos before 

surgery. (b, d, f) Photos after reduction mastoplasty with 
resection of 950 g on the right side and 650 g from the left 
breast

a b

c d
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a b

Fig. 1.11  A 28-year-old patient presenting moderate hypertrophy with ptotic and flabby breasts underwent masto-
plasty. (a) and (c) Photos before surgery. (b) and (d) Photos after the operation

e f

Fig. 1.10  (continued)

J.M. Avelar
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�Conclusions

To my knowledge, there are two periods in 
the history of reduction mastoplasty: before 
and after 1960, when Pitanguy introduced 
his technique. Up to 1960, there were useful 
procedures that formed the technical plat-
form for great development, particularly in 
breast reduction. I know several other tech-
niques that were described before and after 

Pitanguy’s publication, but I am so used to 
employing his technique. So far, since the 
beginning of my practice, I have introduced 
several technical modifications with regard 
to surgical marking with repercussions for 
glandular resection. As asymmetric breasts 
are very common, Pitanguy’s technique is 
adequate for achieving well balanced results 
(Figs. 1.12 and 1.13).

c d

Fig. 1.11  (continued)
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a b

c d

Fig. 1.12  A 51-year-old patient presenting moderate hypertrophy with asymmetrical, ptotic, and flabby breasts under-
went mastoplasty. (a) and (c) Photos before surgery. (b) and (d) Photos after the operation

J.M. Avelar
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a b

c d

e f

Fig. 1.13  A 19-year-old patient presenting asymmetric 
breasts with moderate hypertrophy and ptosis. (a, c, e) 
Photos before the operation. (b, d, f) Photos after reduc-

tion mastoplasty with resection of 280 g on the right side 
and 580 g from the left breast

1  Importance of Pitanguy’s Technique for the Evolution of Aesthetic Breast Surgery
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The Pitanguy Technique 
for the Surgical Treatment 
of Breast Hypertrophy

Sérgio Carreirão

2.1	 �Introduction

Pitanguy’s technique for the surgical treatment of 
breast hypertrophy was introduced into the world 
literature in the early 1960s (Pitanguy 1978, 
1960, 1961).

The procedure has been considered one of the 
most popular used for the treatment of breast 
hypertrophy. This has not occurred by chance 
and therefore deserves a critical evaluation.

I worked with Professor Pitanguy for 35 years 
without interruption, performing and teaching his 
technique. Thus, I had the opportunity to observe 
the evolution of the technique and now intend to 
show my point of view.

2.2	 �History

In 1959, Pitanguy proposed some modifications 
to Arié’s technique for breast reduction (Pitanguy 
1978). In 1960, Pitanguy published his personal 
technique (Pitanguy 1960).

These are the main basic principles:

–– The mammary flaps of the procedure must 
maintain its connection to the overlying skin.

–– Undermining of the flaps is consistently reduced.
–– The inferior pole of the breast is removed, pre-

serving the “adipose capsule of the superior 
pole of the breast”

–– A keel-shaped glandular resection is per-
formed, allowing a wide elevation of the 
nipple-areola complex (NAC)

–– Dead spaces in the new breast are eliminated.

Since then, Pitanguy has presented important 
papers that have consolidated the technique 
(Pitanguy 1978, 1967, 1981).

2.3	 �The Pitanguy Technique

This technique is described in important papers 
published by Pitanguy (1978, 1967, 1981).

The surgical steps are as follows. Initially, a 
vertical line is drawn from the midpoint of the 
clavicular bone to the nipple (it is named the mid-
clavicular line). On this line point A is marked at 
a level just below the projection of the inframam-
mary fold, as shown by the finger in  Fig.  2.1. 
This point marks the final position of the NAC, 
which is situated slightly above and laterall to 
this point, in the middle of the mammary cone.

To determine the amount of tissue to be resected, 
the breast is manually grasped and the points B and 
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C are marked (Fig. 2.2). The points can vary (range) 
according to the indications of each case. Pitanguy 
advises that the AB and AC distances should not be 
greater than 6–7 cm and that B and C points should 
not be placed higher than a transversal line passing 
the nipple. The distance between points B and C 
varies according to the amount of tissue to be 
removed. The lines AB and AC are drawn. Points D 

and E are marked at the medial and lateral extremi-
ties of the inframammary fold respectively. Lines 
connecting B–D, and C–E are drawn. BD should 
not exceed the anterior axillary line. CE should not 
reach the median external line (Fig. 2.3). The skin 
area to be resected is now determined. The position 
and size of the NAP are evaluated using sizers that 
vary in diameter.

Breast distention is performed allowing 
Schwartzman's maneuver around the areolar 
skin. The skin of the ABC triangle is undermined 
(Fig. 2.4).

Forceps placed at point A raises the breast. 
CD and BE incisions are performed deep to the 
muscular fascia. Another incision is performed 
from point B to point C.  Then, a keel-shaped 
glandular resection is performed, starting below 
the areola and preserving the adipose capsule, 
which Pitanguy considers a third pedicle 
(Fig. 2.5). Resection is made in one single block 
including skin and adipose and glandular tissues. 
After the desired resection, two columns or pil-
lars (medial and lateral) are identified and put 
together in the middle of the breast. The breast 

Fig. 2.1  Point A marked on the midclavicular line at the 
level just below the projection of the inframammary fold

Fig. 2.2  To determine the amount of tissue to be resected, 
the breast is manually grasped and the points B and C are 
marked

Fig. 2.3  The lines AB and AC are drawn. Points D and E 
are marked at the medial and lateral extremity of the infra-
mammary fold respectively. Lines connecting points 
B–D, and C–E are drawn (see text)

S. Carreirão
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