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Augmentation-mastopexy is a frequent procedure with high rates of early recurrence 
of breast ptosis, mainly after subglandular approach. The dual-plane techniques, 
based on the cranial dissection of the pectoralis, is the most used, but this plane does 
not cover the inferior pole of the breast. Then, the possibility of a downward dissection 
of the muscle seems to be more reasonable to retain the implant and improve post-
operative results. This study aimed to review the anatomy of the pectoralis in cadav-
ers and the use of its downward dissection to create a pocket for breast implant as a 
“shirt pocket.” This maneuver was associated with a superior-based dermoglandular 
flap to overprotect the inferior pole. No complications were related in the postoper-
ative period. The anatomic review showed that the “shirt pocket” is a safe option if 
done carefully. The technique demonstrated to be feasible and seemed to be effec-
tive, being another alternative to prevent early recurrence of breast ptosis in these 
procedures.
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Introduction
Augmentation-mastopexy is one of the most frequent  
surgical procedures in plastic surgery practice.1 Despite the 
several described surgical techniques to achieve the best 
pocket plane in these kind of procedures, early postoper-
ative glandular ptosis is a very common and undesirable 
event, which promotes frustration for both patients and 
plastic surgeons.2 It is also known that the subglandular 
technique is more likely to have this type of complication.1 
Thus, several surgical tactics have been described to achieve 
a long-lasting result, with better maintenance of the breast 
shape.3,4 Among these procedures, the most used are the 
dual-plane techniques which are based on the cranial dis-
section of the pectoralis major muscle to create the implant 
pocket.1-3,5 To improve their results, Graf et al described 

the use of the deep fascia of the pectoralis to cover breast 
implants.6 They highlighted that the subfascial approach 
allowed soft-tissue coverage of the superior pole without 
the downside of raising the muscle. Despite the improve-
ment in results, the fact is that the lower pole of the breast 
does not remain protected by the fascia or musculature, as 
the anatomy of the pectoralis major muscle does not allow 
full coverage of the implant.5 This characteristic keeps the 
inferior pole of the breast (now with an implant) more vul-
nerable to an early recurrence of ptosis of the set gland and 
implant, in addition to other complications such as dehis-
cence and exposure of the implant. The idea of the proposed 
technical variation occurred, as some patients presented 
recurrence of breast ptosis after subglandular augmenta-
tion-mastopexy in a relatively early postoperative period 
(around 3–6 months).
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Considering the anatomy of the pectoralis and its inter-
section with other muscles of the anterior chest wall, 
the dissection of the lower third of the muscle, as a “shirt 
pocket” associated with a thin superior-based dermoglan-
dular flap, seems to be reasonable to prevent these com-
plications by protecting the inferior pole when breast 
augmentation-mastopexy is performed.5-8 Then, the purpose 
of this study was to review the anatomy of the pectoralis 
major and the application of the inferior dissection of the 
lower third of the muscle to create a pocket for breast implant 
as a “shirt pocket.”

IDEA
Anatomy Review
A cadaver dissection was performed to revise the local anat-
omy and the viability of this kind of dissection. With the 
cadaver in supine position, the anterior axillary line, the 
medial aspect of the sternal and the inframammary fold was 
marked as a reference point. A parasternal incision was made 
and carried parallel to the anterior axillary line from the 
superior pole of the breast until the inframammary fold level. 
Skin was dissected from the pectoralis fascia by sharp dissec-
tion. The subglandular dissection was performed superiorly 
until the superior pole, laterally until the anterior axillary 
line and inferiorly until de inframammary fold. The muscle 
split dissection begins in the inferior third of the pectoralis, 
considering its total length until the projection of the infra-
mammary fold, medially to the lateral edge of the sternum, 
where the muscle fibers were split with blunt dissection. 
All of the vessels and nerves were observed to determine 
the limitations of the dissections as well as the areas that 
surgeons must take care. The inferior submuscular pocket 
was created by lifting the split muscle to accommodate the 
implant (►Fig. 1). Meticulous care was required medially to 
avoid damage of the internal mammary perforators.

Preoperative Marking
With the patient in the sitting position, the standards land-
marks were marked (midline, midclavicular point, inframa-
mmary fold, and the breast meridian). The point “A” was 
marked on the breast meridian, using the anterior projec-
tion of the inframammary fold as a reference to position of a 
Strömbeck’s pattern to finish the breast marking as described 
by Barbosa et al.9

Surgical Technique
Position and Anesthesia
With the patient in a 30° supine position and after seda-
tion with intramuscular (IM) midazolam and intra-
venous (IV) fentanyl, a local injection of 2% lidocaine 
with 1:100,000 epinephrine (40 mL), diluted in 1000 mL 
of saline solution, was administered. The surgery was con-
ducted as follows:

Step 1
The nipple-areola complex (NAC) was marked with a circular 
pattern (5 cm in diameter) and the Schwartzman maneuver 

was done. Deepithelialization of the skin between the pre-
viously marked areas was done, and the breast tissue was 
incised medially and laterally at the pattern’s limbs level 
until the pectoralis fascia.

Step 2
Breast tissue was incised, beginning 4 to 5 centimeters bel-
low the inferior part of the NAC to create the superior pedicle. 
Then, a glandular resection is done centrally in an amount 
sufficient to make the NAC free to ascend and for an adequate 
implant accommodation, leaving a thin (~1-cm thick) superi-
or-based dermoglandular flap (►Fig. 2 A).

Step 3
The pectoralis muscle was dissected inferiorly, until the 
inframammary fold, as a “shirt pocket” to accommodate a 
high-profile implant (►Fig. 2 B). The superior margin of the 
pocket was sutured to the breast tissue at the level of the 
inferior projection of the NAC (►Fig. 2 C).

Step 4
The NAC was placed on its new position by a 4–0 nylon 
suture. The extremities of the superiorly based dermoglan-
dular flap were inferiorly and deeply sutured to the pec-
tolaris fascia, at the level of the inframammary fold, with 
a 2–0 nylon suture as an additional cover of the set implant  
muscle (►Fig. 3 A). Step 5

Fig. 1 Cadaver dissection. A female cadaver had the left pectora-
lis dissected as a “shirt pocket,” and a 280 mL breast implant was 
included (black line = midline/red line = left inframammary fold 
level).
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A U-shaped 4–0 nylon suture was done to close the supe-
rior corners of the medial and lateral skin flaps. The medial 
and lateral pillars were brought together, and then the lower 
pole of them were sutured to the inframammary area by 
a 3–0 nylon suture, overlapping the dermoglandular flap 
(►Fig. 3 B). Sutures were finished by planes, resulting in an 
inverted “T-” scar.

Clinical Application
The “shirt pocket” technique was performed on four patients 
(n = 4) as described above. Two of them (n = 2) were sec-
ondary to a previous mastopexy, with implants due to early 
postoperative ptosis, and two (n = 2) was primary mastopexy 
with implant. The average implant size ranged from 280 mL 

to 375 mL. The mean follow-up period was 15 months (range, 
12–20 months). The length of the vertical scar ranged 
from 4.0 cm to 5.5 cm (average length of 4.7 cm). There were 
no complications related to the anesthetic or surgical proce-
dure during the postoperative period.

The outcome of the technique is illustrated in ►Figs. 4 and 5.

Discussion
Augmentation-mastopexy is one of the most challenging 
breast surgery procedures.3 The main goal of the proce-
dure is to restore the normal anatomic parameters, enhance 
breast size, reduce skin envelope, and maintain the phys-
iological function.10 However, this procedure frequently 

Fig. 2 Steps of the “shirt pocket” technique. Intraoperative aspect of the “shirt pocket” (A) The superior-based pedicle flap to be sutured at 
the deeply aspect of the inframammary fold. (B) Dissection of the pectoralis—arrow indicates the inferiorly direction of the muscle pocket.  
(C) Implant inside the pocket and sutured at the level of the inferior projection of the nipple-areola complex (NAC) of the breast.

Fig. 3 Schematic drawing of the operative technique. (A) Fixation of the superiorly based dermoglandular flap to the pectolaris fascia at the 
level of the inframammary fold. (B) Suture of the medial and lateral pillars, with the fixation of their lower pole to the inframammary area, 
overlapping the dermoglandular flap (B).
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requires retouch or reoperation (~8–28%), mainly because 
of early postoperative recurrence of the glandular ptosis.2,7,11  
Early recurrence may occur due to the submuscular 
approach, creating the double-bubble deformity, or after 
the pure subglandular approach, which was increased after 
the recommendation for using smooth implants to avoid the 
breast implant-associated anaplastic large cell lymphoma 
(BIA-ALCL).12

According to the literature, many techniques and surgical 
maneuvers have been described in an attempt to avoid or 
slow up complications.1-3,5,7,10,11 Graf et al highlighted that the 
use of the pectoralis fascia is more effective to cover breast 
implants by giving an additional soft-tissue coverage of the 
superior pole of the breast.6 Considering the subglandular 
approach, Mansur and Bozola described the use of an infe-
rior pedicle flap to protect and provide support of the infe-
rior aspect of the breast when augmentation-mastopexy 
is performed.4 However, the subfascial or submuscular 
approach, called dual-plane technique, seems to be more 
effective.5,6,10,11

Since its initial description, the dual-plane technique 
has been modified to improve postoperative results and 
minimize common complications after the subglandular 
approach. Khan reached the superior aspect of the pectoralis 
muscle without its release from the costal margin. He con-
cluded that for adequate cover of the implant, only the upper 
part of the pectoralis major muscle is required.13 Ono and 
Karner performed a submuscular pocket with a lateral mus-
cle sling to receive the implant before resection and lift the 
breast with good results.2 Borestein and Abrahami proposed 

a median myotomy at the most tensioned part of the pectora-
lis major muscle to avoid postoperative double-bubble com-
plications or waterfall deformity. They also stated that the 
dual-plane approach is a better way to perform breast aug-
mentation than subglandular procedures, and it should be 
the default approach for mastopexy with implants.14 Siclovan 
and Nistor modified the dual-plane technique by performing 
and internal mastopexy in patients with grade I ptosis.15 The 
main point to be highlighted is that all of these techniques 
are correctly based on an adequate coverage of the implant. 
However, most patients who present for this type of proce-
dure do not have good quality skin of the breast. This is an 
important feature for maintaining the postoperative result 
over time. When this aspect is considered, we will realize that 
the lower pole of the breast is the main point of weakness. 
Therefore, if we have a surgical technique that allows better 
protection of the lower pole with autologous tissue, this cer-
tainly will promote a better retention of the implant, reduc-
ing the possibility of an early recurrence of ptosis. This aspect 
motivated the development of the presented technique.

There is only one study that described the use of the infe-
rior aspect of the pectoralis muscle to protect and retain the 
implant, in order to minimize early postoperative breast 
ptosis.7 Although this technique has been described almost 
simultaneously with the present proposal, there is a differ-
ence between them, which is represented by the additional 
dermoglandular flap over the muscle-implant complex, 
ensuring greater protection of the lower pole. The flap is thin, 
based superiorly and its length is approximately 5 cm from 
the lower end of the NAC to avoid restriction to its ascension.

In the present study, the anatomic review was done to 
verify the real possibility of the described maneuver and 
evaluate risks and limitations. Saleh, Callear and Riaz, in an 
anatomic study, highlighted that major nerve injury and poor 
implant coverage would be likely if the initial muscle split is 
made cranial to the junction of the middle and lower thirds 
of the sternal origin of the pectoralis major, indicating that 
a more cranial muscle split would likely encounter major 
nerves.5 The medial pectoral nerve is located medially to the 
axillary artery and in 88% takes its origin from the medial 
cord of the brachial plexus. The medial pectoral nerve mostly 
innervates caudal segments of the muscle and care must be 
taken with the vascularization because, in most cases, the 
lateral thoracic artery goes with the medial pectoral nerve 
and should be regarded as a factor of a potential risk of injury 
during surgical separation of the pectoralis major.8 So, the 
“shirt pocket” seems to be a safe option if done carefully, 
mainly, at the medial portion.

Although all of the subfascial and submuscular approaches 
improved the implant stabilization and minimized the risk of 
capsular contracture, deformities of the contour are still pos-
sible because of the muscular contraction, and it should be 
considered as a limitation of the technique.7

In this study, the use of an additional superior-based der-
moglandular flap to overprotect the inferior pole of the breast 
was based in two possible complications: displacement/rota-
tion of the implant by muscle dynamics and wound dehis-
cence of the inverted T-scar with muscle exposure. It also 

Fig. 4 A 38-year-old patient who presents breast hypomastia and 
ptosis grade II. (A) Preoperative right oblique view. (B) 12-months 
postoperative right oblique view.

Fig. 5 A 48-year-old white female who presents breast ptosis 
7 months after mastopexy with implant. (A) Preoperative frontal 
view. (B) 20-month postoperative frontal view.
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important to stress that the flap is approximately 4 to 5 cm in 
length exactly to allow both the superior translocation of the 
NAC and the glandular lifting. Then, it aimed to overprotect 
the inferior pole of the breast by overlapping the set implant 
pectoralis. Another resource to protect the inferior pole of the 
breast is the acellular dermal matrix (ADM). It has been used 
in reconstruction and aesthetic purposes to correct implant 
rippling, symmastia, and soft-tissue deficits.16 However, if 
it is possible, the use of autologous soft tissue, such as the 
described dermoglandular flap, should be preferred because 
of the lower risk of complications.

The paper showed the experience of our group, using an 
inverted T-scar technique; however, this surgical approach 
can be used in the round-block, L-scar, and vertical scar tech-
niques, according to the personal preference and experience, 
because the inferior dissection of the pectoralis major pres-
ents the same “difficulties” that surgeons may have when 
they do the superior undermining.

The study has some limitations like the low number 
of patients and the short postoperative period. In the next 
stage, we aim to improve the number of our series and apply 
a visual analogue scale to determine patient’s satisfaction.

In conclusion, the technique described demonstrated to 
be feasible and seemed to be effective, being another alterna-
tive to perform mastopexy with implants with less possibil-
ity of early recurrence breast ptosis or implant exposure due 
to dehiscence of the lower pole of the breast.
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