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Mammoplasty/mastopexy using implants: the 
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Mamoplastia/mastopexia com implante: técnica Lockpocket

Introduction: Mammoplasty is the most commonly performed 
plastic surgery procedure in Brazil, which is second only to 
the United States in terms of the number of mammoplasties 
performed. Several techniques based on increasing volume 
using breast implants are used to correct breast ptosis. We 
aimed to describe a technical variation of implant mammoplasty: 
isolation of the implant in a closed pocket of fascioglandular 
tissue (Lockpocket). Methods: This prospective study was 
carried out between June 2013 and June 2016. Forty-three 
patients underwent (1) augmentation mammoplasty using a 
silicone implant that was isolated from the external environment 
by a closed pocket of fascioglandular tissue, and (2) resection 
of excess dermoglandular tissue to correct mammary ptosis. 
Were subsequently analyzed statistically. Results: Of the 43 
patients, the majority (22 patients) presented grade II ptosis 
according to the Regnault classification. The volume of glandular 
tissue removed was similar to the volume of the prosthesis 
introduced. A total of seven complications were observed: partial 
dehiscence (n = 4), discrete asymmetry (n = 2), and residual 
ptosis (n = 1). Conclusion: Augmentation mammoplasty with 
correction of mammary ptosis (the Lockpocket technique) 
is a good option because it allows the surgeon to choose in 
advance the volume of the implant to be used. The method also 
isolates the implant in a totally closed plane of fascioglandular 
tissue, and involves the precise removal of breast tissue. 
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hypertrophy, breast enlargement mastoplasty may be 
impractical. In fact, it can even lead to undesirable or 
poor results3,4. In such cases, simultaneous mastopexy 
may help in the positioning of the nipple-areolar complex 
(NAC), as well as in the resection of excess skin and 
ptosed and/or hypertrophic breast tissue. 

Moreover, the correction of breast ptosis using 
volume increase or replacement may be equally 
necessary to achieve good results in patients with ptosed 
or hypertrophic breasts. Mastopexy and breast volume 
augmentation using implants were first described by 
Regnault5,6 and by Gonzalez-Ulloa7 five decades prior. 
The procedure has changed since then, with variable 
approaches that are tailored to the different forms of 
each patient’s breasts5-7.

The classification system that is currently used 
most often in cases of breast ptosis was introduced by 
Regnault in 19765. The system is based on the position 
of the NAC in relation to the mammary sulcus, and it 
involves three distinct grades. Furthermore, in addition 
to real ptosis, two other intermediate forms have been 
described-partial ptosis and pseudoptosis (Chart 1)5.

On a different note, an increasing number of breast 
procedures have involved the silicone implant in recent 
years. For this reason, the number of complications 
inherent to the procedure has also risen. For example, 
infections-one of the most feared complications after 
breast implant surgery-occur in between 1% and 2% 
of cases, with the most common etiological agents 

INTRODUCTION

In 2013 alone, 11,599,336 plastic surgery 
procedures were performed in Brazil. According to 
data from the International Society of Aesthetic Plastic 
Surgery and the Brazilian Society of Plastic Surgery, 
mammoplasty was the most common procedure, 
with 1,773,584 operations, followed by liposuction. 
In addition, Brazil occupies second place in terms of 
the number of breast procedures performed (14.9%) 
Specifically, 14.9% of women in Brazil have undergone 
a breast procedure-that places the country just behind 
the United States, where the figure is 15%1.

Furthermore, among all cosmetic surgery 
procedures, augmentation mastoplasty with the 
placement of a silicone implant was performed most 
often in Brazil, comprising 21% of operations, according 
to a survey carried out by Datafolha together with the 
Brazilian Society of Plastic surgery in 20092.

However, some women who present themselves 
to surgeons as requiring a breast implant are actually 
seeking to correct breast ptosis associated with increased 
breast volume. In this regard, the placement of breast 
implants followed by mastopexy is a controversial subject 
among plastic surgeons because breast enlargement can 
in fact mask moderate ptosis in some patients.

However, in most patients, including those with 
flaccid skin, pseudoptosis, or glandular ptosis, as well as 
those with grade I or II ptosis and even mild or moderate 

Introdução: A mamoplastia foi o procedimento em cirurgia 
plástica mais realizado no Brasil, ficando em segundo lugar no 
mundo, logo atrás dos Estados Unidos. Existem diversas técnicas 
para correção de ptose das mamas associado a aumento do volume 
com implantes mamários. O objetivo é descrever uma variação 
técnica de mamoplastia com prótese, isolando o implante em um 
bolsão fechado de tecido fascioglandular (Lockpocket). Métodos: 
Realizado um estudo prospectivo entre junho de 2013 e junho de 
2016 totalizando 43 pacientes que foram submetidos à mamoplastia 
de aumento com prótese de silicone, isolado do meio externo por 
um bolsão fechado de tecido fascioglandular, e ressecção de tecido 
dermoglandular excedente para correção de ptose mamária, sendo 
realizada análise estatística. Resultados: Das 43 pacientes, a maioria 
(22 pacientes) apresentaram ptose grau II, segundo a classificação 
de Regnault. Os volumes de tecido glandular retirado e volume das 
prótese introduzidos foram semelhantes, sendo observado um total 
de sete complicações: deiscência parcial (n = 4), assimetria discreta 
(n = 2) e ptose residual em um caso. Conclusão: A mamoplastia 
de aumento com correção de ptose mamária - técnica Lockpocket 
- é uma boa opção, permitindo a escolha prévia do volume do 
implante utilizado, isolando-o em uma loja totalmente fechada 
de tecido fascioglandular, e exérese exata de tecido mamário.

■ RESUMO

Descritores: Mamoplastia; Implante mamário; Mama.
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being Staphylococcus aureus and coagulase negative 
Staphylococcus spp3.

Furthermore, although they occur only infrequently, 
post-operative infections after breast implant cause great 
morbidity to the patient: long treatment periods using oral 
or venous antibiotics, new surgical procedures for implant 
removal, not to mention the esthetically unsatisfactory 
results. Other, more frequent, complications include 
recurrent ptosis, bruises, capsular contracture, poorly 
positioned implants, poor scars, and a poorly positioned 
areola. 

Several articles have described the correction of 
breast ptosis using volume increase, removal of excess 
skin, or both. Nonetheless, correction is difficult for 
surgeons, especially in terms of planning and execution, 
and a number of different techniques are used.

OBJECTIVE

The objective of this study was to describe a 
technical variation in implant mastoplasty: isolation of 
the mammary implant from the external environment 
in a closed region of the fascioglandular tissue 
under the fascia of the pectoralis major muscle (the 
Lockpocket technique). The procedure uses the initial 
inframammary approach and allows the surgeon to 
define the volume of the breast implant prior to the 
mammoplasty/mastopexy.

METHODS

This prospective study was conducted between 
June 2013 and June 2016 at the Daher Lago Sul 
Hospital, Brasília, DF, Brazil. It included a total of 43 
patients, who were selected based on the following 
criteria: (1) primary breasts; (2) ptosis grade I, II, or 
III, according to the Regnault classification; (3) mild 
(up to 200 g) or moderate (200-500 g) hypertrophy-also 
based on the Regnault classification-since to achieve 
the desired result, it was necessary to remove the 
tissue, that is, the skin and mammary gland. Statistical 
analysis was performed using Fisher’s exact test, with 
a 95% confidence interval. All p-values < 0.05 were 
considered statistically significant.

The surgical planning and operative technique 
involved marking the skin with the patient in a standing 

position. In this way, the surgeons defined the breast 
meridians (hemiclavicular line and breast median), 
inframammary groove, and Pitanguy point A, which 
is defined through bidigital marking in the projection 
of the inframammary groove.

In all cases, general anesthesia and antibiotic 
prophylaxis were performed using intravenous 
cefazolin (2 g) 30 minutes before surgery. Antisepsis 
was ensured using a solution of 4% chlorhexidine and 
2% alcohol; sterile fields were also prepared.

With regards to the procedure itself, first, the 
breasts were infiltrated with a physiological solution 
that contained adrenaline at a ratio of 1:300,000. An 
incision of approximately 5 cm in length was made in 
the bilateral mammary sulcus, and detachment was 
performed, with the production of the region, within the 
subfascial plane of the pectoralis major muscle. Tests 
were carried out using sterile molds until the optimal 
size of the implant was identified. 

Next, the implants were inserted bilaterally, and 
the region was closed (Figure 1). With the patient in a 
dorsal decubitus, semiflexed position (30°), a circle was 
drawn from Pitanguy point A, and points B and C were 
marked using a bidigital maneuver (pinch-test). The 
Schwartzman maneuver was used to decorticate the 
skin in the periareolar region, and an incision was made 
along the anterior markings. Excess dermoglandular 
tissue was then excised in accordance with Pitanguy 
mammoplasty. This technique preserves the muscular 
fascia surrounding the breast implant and allows local 
hemostasis. 

Chart 1. Regnault classification5 of breast ptosis.

Regnault classification

Complete or real Ptosis

Grade I Areola at the height of the mammary sulcus and above the contour of the gland

Grade II Areola below the mammary sulcus and above the contour of the gland

Grade III Areola below the mammary sulcus and the contour of the gland

Partial Ptosis Areola above the mammary sulcus and gland ptosis

Pseudoptosis
Areola above the mammary sulcus. Looseness of skin caused by hypoplasia (e.g. pronounced 
post-gestational weight loss)

Figure 1. A: Skin marking; B: Production of the subfascial plane and placement 
of the mold; C: View after mold placement; D: Placement of the silicone implant; 
E and F: General view after definitive implant placement and closing of the 
plane.
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The NAC was then repositioned using a supero-
medial pedicle flap (Silveira Neto). Subsequently, pillar 
assemblies were created using 3-0 and 4-0 mononylon 
thread, and skin synthesis was performed using 4-0 
(intradermal) and 5-0 (subdermal) mononylon thread 
(Figure 2). Finally, occlusive dressing and bandaging of 
the breasts were performed. During the post-operative 
period, antibiotic therapy was performed using second-
generation cephalosporin for 7 days.

A total of 43 pairs of silicone prostheses were 
used: 14 of the brand Silimed® round with a super high 
profile and an average volume of 271.5 ml) and 29 of 
the brand Eurosilicone® (same specifications, with a 
volume of 275.17 ml). It should be noted that, in a follow 
up period of 1 year, there were two cases of discrete 
asymmetry using the Eurosilicone® brand.

The mean volumes of the prostheses used varied 
according to the patient’s desire and the expected size 
during the pre-operative period. However, the final size 
was chosen during the operation itself. The average 
volume of the implants was 273.25 ml, ranging from 
240 ml to 400 ml. The post-operative follow-up period 
varied from 3 to 9 months (Figures 4 and 5).

Figure 2. A: Removal of excess breast tissue and skin; B and C: General 
appearance after resection of excesses; D: Final results.

A total of 43 pairs of breast implants were used: 14 
of the brand Silimed® and 29 of the brand Eurosilicone®, 
both of which were round with a very high profile. 

The present study presented no conflicts of 
interest, and the work conformed to the principles of 
the Declaration of Helsinki, which was adopted by the 
18th World Medical Assembly in Helsinki, Finland, in 
June 1964 and corrected by the 29th Medical Assembly, 
Tokyo, Japan, in October 1975, and by the 35th World 
Medical Assembly, Venice, Italy in October 1983, and 
by the 41st World Medical Assembly, Hong Kong, China, 
in September 1989.

RESULTS

A total of 43 patients were analyzed. All were 
aged between 21 and 65 years, with an average body 
mass index (BMI) of 24.6, and all cases involved 
primary breast surgery (Figure 3). Of the 43 patients, 
four presented ptosis grade I, 22 had ptosis grade II, 
and 17 exhibited ptosis grade III. The average volume 
of tissue removed was 290 g from the right breast and 
291.3 g from the left breast, varying between 100 g and 
470 g. Six patients presented mild hypertrophy, and 37 
exhibited moderate hypertrophy.

Figure 3. A, B and C: Pre-operative period of a 20-year-old patient with 
breast ptosis and asymmetry; D, E and F: Post-operative view 6 months after 
mammoplasty with breast implant and the Lockpocket technique.

Figure 4. A, B and C: Pre-operative period in a 30-year-old patient with breast 
ptosis; D, E and F: Post-operative view 1 year after mammoplasty with breast 
implants and the Lockpocket technique.

Figure 5. A, B and C: Pre-operative view in a 52-year-old patient with breast 
ptosis and moderate hypertrophy; D, E and F: Post-operative view 1 year after 
mammoplasty using the Lockpocket technique.

Seven complications were observed: partial 
dehiscence of the inverted T (n = 4), discrete asymmetry 
(n = 2), and residual post-operative ptosis (n = 1). There 
were no cases of breast infection, hematoma, seroma, 
or other complications. Cases of partial dehiscence of 
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deficient in such patients. For this reason, these patients 
often report a better redistribution of the breast tissue 
from the lower to the upper poles.

The combination of Pitanguy mammoplasty with 
breast implants increases patient satisfaction, as the 
technique can improve the upper pole, confer adequate 
repositioning of the NAC, and yield lasting results. Both 
objectives-filling the upper pole while ensuring little 
projection of the lower pole-can be promoted using this 
technique; thus, the method provides a redistribution 
of the breast tissue between the lower and upper parts 
of the breast.

In the present study, attention was paid to the 
details of surgical planning and technique so that of 
the principles of Pitanguy mammoplasty could be 
used in addition to skin removal for mastopexy. This 
enabled effective emptying of the breast tissue, which 
led to a smaller accumulation of tissue at the inferior 
pole, combined with resection of the medial and side 
portions of the breast. 

In addition, the current study placed the breast 
implants within a safe pocket (Lockpocket) in a 
previously prepared subfascial plane. Such an approach 
prevents extrusion of the breast implant in the case of 
wound dehiscence. It also prevents implant contact 
with the mammary gland. Another advantage of placing 
the breast implant before performing mammoplasty/
mastopexy is that surgeons can predict the amount of 
tissue that can be safely resected without presenting 
risks during closure. Thus, they can properly plan the 
exact amount of skin and tissue to be resected.

Mammoplasty or mastopexy with breast implant 
is a technically challenging procedure. A recent 
meta-analysis, carried out by Khavanin et al.14 in 
2014, included 23 studies (4,856 cases) involving 
mammoplasties with silicone implants. The study 
summarized the complication profiles and reoperation 
rates of the included studies, demonstrating that they 
were acceptably low in this kind of surgery-comparable 
to published results involving reductive mammoplasty 
without prosthesis. Specifically, the total complication 
rate was 13.1%. The most common complication was 
recurrent ptosis, with an incidence of 5.2%, followed by 
changes in the healing process. The reoperation rate, 
obtained from 13 studies, was 10.7%.

In the present study, the overall complication rate 
was 19%, with the main complication being surgical 
wound dehiscence (9%), followed by asymmetry and 
ptosis, with 5% of cases. 

Several articles have reported different rates of 
surgical wound dehiscence, although the figure has 
been between 5%-16% in all cases15,16. In the present 
study, we found that all cases of partial dehiscence 
above 0.5 cm were treated at the local outpatient clinic. 

the scar junctions in the T were treated using serial 
dressings with Kolagenase®. The only case where 
repeat surgery was necessary was due to ptosis of the 
NAC. This was easily resolved by new mastopexy, which 
was performed in an outpatient clinic. 

In all patients but one, the volume of breast tissue 
removed resembled the volume of the breast implant 
introduced, with a mean implant size of 273.95 ml and 
a mean resected volume of 290 ml.

The results obtained in this study were subjected 
to statistical analysis. However, no significant difference 
was found among them using the statistical techniques 
described in the Methods.

To correct the degree of ptosis, in addition to 
mammoplasty techniques, the size of the prosthesis 
varied according to breast type. In cases of grade I 
ptosis, the mean volume used was 255 ml, while grade 
II and grade III ptosis involved a mean volume of 275.45 
ml and 276.47 ml, respectively.

DISCUSSION

Several techniques, all of which present a high 
degree of difficulty, have been used to combine breast 
implants with mastopexy or mammoplasty. For a long 
time, we sought a technique that could yield satisfactory 
and long-lasting results along with good reproducibility. 

Several authors have reported their own 
techniques. For example, Sanchéz et al.8 used the 
inferior pedicle to protect the breast implant, while 
Soares et al.9 prepared a double space for the implant 
within a subglandular and submuscular plan in the 
inferior portion. In contrast, Gomes10 described a 
technique for mastopexy and breast implant that used 
a superior pedicle flap. Mansur and Bozola11 also used 
the inferior pedicle to support and protect the implant 
without causing it to slide. Graf el al.12 demonstrated the 
subfascial plan for the placement of breast implants, 
adding a structure that was able to promote greater 
protection.

Reduction mammoplasty amounts to mastopexy 
with the removal of most of the breast tissue, while 
mastopexy itself is-or should be-only a small breast 
reduction. In breast ptosis correction, good surgical 
outcome relies on treatment of the excess skin and 
glandular tissue of the inferior pole, with adjustments 
of tissues serving to correct the ptosis. It follows that 
the result may be unpredictable when periareolar 
mastopexy or skin removal alone is used13. Indeed, after 
excess skin and breast tissue have been recognized, any 
maneuver that limits their removal becomes ineffective. 

Breast reduction surgery is combined with 
insertion of breast implants in a subgroup of patients 
who wish to have a breast reduction, but who also 
want to fully improve their upper pole, which is often 
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Treatment of this kind lasted 2 weeks at most, with 
excellent general results during a 1-year follow-up.

In a study by Khavanin et al.14 in 2014, breast 
ptosis occurred in approximately 2.5% of cases, which 
corroborates our own findings. It is understood that 
various factors, such as skin type and elasticity, age, 
and degree of breast liposubstitution can affect the final 
esthetic result and ptosis. In any case, the low values 
of ptosis recurrence are acceptable and in agreement 
with the current literature. 

All patients in the present study received intra-
operative antibiotic prophylaxis with cefazolin (1 g), 
as well as second-generation post-operative antibiotic 
therapy with cephalosporin for 7 days.

There were no cases of breast infection or post-
operative scarring, contrary to the consensus of the 
American Society of Plastic Surgery, 2015, in which 
the infection rate in this type of surgery is 2.5% when 
associated with intra-operative antibiotic prophylaxis. 
In fact, the Lockpocket technique, in which the implant 
is inserted in a safe pocket of lipoglandular tissue, 
without contact with the mammoplasty or mastopexy 
environment, promotes another protective barrier 
against infectious processes in this type of surgery15-18.

In a study by Shah et al.,19 the overall rate of 
post-operative complications was higher in patients 
with a BMI above 3019. However, in the present study, 
all patients had a BMI under 30, and there was no 
statistically significant difference between general 
complications and BMI.

CONCLUSION

Placement of breast implants followed by 
Pitanguy mammoplasty using an initial approach 
through the mammary sulcus in the subfascial plane 
(Lockpocket) is a good option in cases of augmentation 
mastoplasty that are associated with the correction of 
pre-existing ptosis and light/moderate hypertrophy. 
Such an approach allows the surgeon to predetermine 
the volume of implant to be used. In addition, this 
method isolates the implant in a region that is totally 
closed; it also allows precise removal of redundant skin 
and breast tissue, with a lower risk of infection. So far, the 
results show that this is a safe technique that prevents 
tissue accumulation in the lower pole of the breasts. 
Most importantly, the method can be easily reproduced.
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