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Principles of augmentation mastopexy have 
changed significantly since Regnault first 
published her description of the procedure 

in 1966.1 No longer do surgeons require 48 hours 
of bed rest with arms kept “completely at the sides” 
after the procedure and no longer are Cronin Silas-
tic prostheses used as they had been before the 
1970s. Because of the competing nature of soft-tis-
sue rearrangement over an implant and concomi-
tant movement of the nipple-areola complex, it 
has been suggested that augmentation mastopexy 
introduces the opportunity for disastrous compli-
cations, including nipple loss, nipple malposition, 
and necrosis of skin flaps.2 Perhaps because of the 

historical difficulty assigned to the operation and 
surgeons’ subsequent reticence to perform a one-
stage operation, few articles have sufficient num-
bers to identify statistically significant risk factors. 
In addition to the use of small implants, moderate 
elevation of the nipple, and a broad inferior pedi-
cle, experienced surgeons have advocated against 
significant undermining or skin resection. Fun-
damental to these recommendations is the focus 
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Background: Augmentation mastopexy remains a procedure wrought with 
high rates of complications and revisions given the diametrically opposing 
forces in this combined procedure. Thus, many surgeons remain cautious and 
err on a staged procedure. This article provides a dependable, predictable, and 
straightforward approach to a challenging operation. The technique centers 
on five key points, including precise preoperative markings, 8-cm vertical limbs 
with a broad pedicle base, limited undermining of thick skin flaps, small sub-
pectoral implants, and movement of the nipple no more than 4 cm.
Methods: Eighty-three patients who underwent augmentation mastopexy per-
formed by a single surgeon (R.J.R) were included in a retrospective chart 
review following institutional review board approval. Information regarding 
demographics, implant contracture, degree of breast ptosis, and standard 
breast measurements was recorded. Operative data and postoperative compli-
cations were documented.
Results: At a mean follow-up of 38 months, major complications included 16 
revisions and one readmission for superficial thrombophlebitis. The majority 
of revisions were for scar revision or implant size change. Minor complications 
included two hematomas, one seroma, three T-point skin sloughs, and two 
minor infections. There were no instances of major flap loss or nipple loss.
Conclusions: The technique described provides a safe and conservative surgi-
cal approach for one-stage augmentation mastopexy resulting in the avoidance 
of major pitfalls and irreversible complications of flap or nipple loss while 
achieving the desired results of the patient and surgeon. (Plast. Reconstr. Surg. 
133: 284e, 2014.)
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on balancing a reduction in skin envelope with an 
expansion of breast volume.

Arguments continue on the safety and reliabil-
ity of this procedure, as breast surgeons search for 
a simple, reliable method with minimal complica-
tions or requirements for revision. This retrospec-
tive review of a single surgeon’s experience with 
the procedure highlights a dependable, predict-
able, and straightforward approach to a challeng-
ing operation.

PATIENTS AND METHODS
A retrospective chart review was conducted for 

single-stage augmentation mastopexies performed 
by the senior author (R.J.R.) over a period from 
January of 2005 to January of 2013. Exclusion cri-
teria included a two-stage augmentation masto-
pexy; however, secondary procedures or explant 
mastopexies with immediate reimplantation were 
not excluded (Table 1). Those patients with pto-
sis requiring greater than 4 cm of nipple elevation 
were felt to benefit from a two-stage procedure and 
were therefore not included in this study. Patients 
were considered candidates for the procedure who 
presented with concomitant hypoplasia and ptosis 
and were not smokers. Patients who smoked were 
not offered surgery without smoking cessation.

Data collected from preoperative evalua-
tion included age, history of prior breast surgery 
including augmentation, presence of implant 
contracture (if applicable) based on the Baker 
classification,3 degree of breast ptosis or pseu-
doptosis based on the Regnault classification,4 
standard breast measurements including sternal 
notch–to-nipple distance, base diameter, and nip-
ple-to–inframammary fold distance (in centime-
ters). Operative data collected included volume 
and type of implant explanted (if applicable), 
type (saline or silicone) and volume of implant 
placed, gland volume removed, and mastopexy 
pattern. Mastopexy pattern was determined by the 
senior author and was dependent on the amount 
of nipple elevation required to correct ptosis. 
Postoperative data gathered included duration of 
follow-up and complications. Major complications 

were defined as need for readmission to the hos-
pital, need for reoperation/revision, or major flap 
or nipple loss. Minor complications were defined 
as hematoma, seroma, infection, and minor skin 
slough. Continuous variables are expressed as 
means ± SD, and differences between categorical 
groups were evaluated for significance with two-
tailed Fisher’s exact test, where a value of p ≤ 0.05 
is considered significant.

Operative Technique
Markings
The patient is marked while standing. The key 

marking is to transpose the inframammary fold 
along the breast meridian; 8-cm vertical limbs are 
then drawn from this position and can be adjusted 
intraoperatively if needed. The inframammary fold 
is then marked and curved laterally along the ante-
rior axillary fold. The breast is lifted 90 degrees and 
a straight line is drawn connecting the vertical limbs 
medially and laterally to the inframammary fold. 
This is repeated on the contralateral side, ensuring 
that the sternal notch–to-nipple distance remains 
equal. Preoperative implant sizing is determined 
by the base diameter minus twice the medial skin 
pinch thickness, thus ensuring that implants are 
sized to each patient and are not too large (Fig. 1).

Procedure
A superwet technique is used, injecting approx-

imately 150 cc of 0.25% lidocaine with epineph-
rine solution into each breast. Injection within 
the inferior pedicle/central mound is avoided, 
and approximately 10 minutes is allowed to pass 
before incision. A 42-mm areolar pattern is then 
used to mark out the areola and all incisions are 
then made. An 8-cm inferior pedicle is designed 
and this central segment is then deepithelialized. 
Tissue can be removed from the medial and lat-
eral segments to obtain symmetry if there exists 
a size discrepancy between the breasts. Next, the 
inferolateral border of the pectoralis major mus-
cle is identified by dissecting the breast paren-
chyma just lateral to the inferior pedicle, and a 
subpectoral pocket is created and a sizer placed. 
Then, 2-cm-thick medial and lateral breast flaps 
are elevated, releasing approximately 4 to 5 cm 
of length or just enough to gain the movement that is 
needed for closure. After any additional trimming 
is performed, the sizer is removed, hemostasis is 
obtained, and the pocket is irrigated with saline 
followed by triple antibiotic solution. A 15-French 
drain is placed followed by the implant using a 
minimal to no-touch technique in which gloves 
are changed to talc-free gloves and the implant is 

Table 1. Study Inclusion and Exclusion Criteria

No. of Patients

Inclusion criteria
   Hypoplasia with ptosis 83
Exclusion criteria
  Two-stage augmentation 197
  Smokers
Total 280
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placed immediately after removal from the pack-
age with minimal manipulation and avoidance 
of skin contact. An initial three-point suture is 
placed at the T-point, and the horizontal and ver-
tical incisions are closed in a layered fashion. A 
42-mm areolar pattern is again used to mark the 
new areola along the vertical limb at a distance 
of 4 cm from the new inframammary fold to the 
inferior border of the areola followed by inset of 
the areola in a layered fashion. These steps are 
then repeated on the contralateral side. The key 
point is that by using 8-cm limbs and implant pre-
sizing determined by base diameter, a precutting 
technique without tailor-tacking is used, resulting 
in an efficient, predictable, and tension-free pro-
cedure (Figs. 2 and 3). (See Video, Supplemental 
Digital Content 1, which demonstrates part 1 of 
a patient undergoing Wise pattern augmentation 
mastopexy with resection of 110 g of tissue and 
placement of a 125-cc saline subpectoral implant, 
available in the “Related Videos” section of the 
full-text article on PRSJournal.com or, for Ovid 
users, available at, http://links.lww.com/PRS/A947; 
and see Video, Supplemental Digital Content 2, 
which demonstrates part 2 of a patient undergo-
ing Wise pattern augmentation mastopexy with 
resection of 110 g of tissue and placement of a 
125-cc saline subpectoral implant, available in the 

“Related Videos” section of the full-text article on 
PRSJournal.com or, for Ovid users, available at 
http://links.lww.com/PRS/A948.)

RESULTS
A total of 280 patient records were reviewed, and 

a total of 83 patients met all the inclusion/exclusion 
criteria during the study period. Mean age at surgery 
was 46.2 ± 11.6 years, with an average follow-up of 
38 ± 24 months. Most patients had moderate (grade 
2) to severe ptosis (grade 3), 23 and 37 patients, 
respectively, and a minority presented with mild pto-
sis or pseudoptosis (Fig. 4). Average breast measure-
ments were sternal notch–to-nipple distance equal 
to 24 cm, base diameter of 13.4 cm, and nipple-to–
inframammary fold distance of 9 cm. Thirty-five 
patients presented with prior breast augmentation, 
with an average Baker contracture of 2.5 ± 1.1.

Mastopexies by type included Wise pattern, 
vertical, and crescentic, with the majority being 
Wise pattern, as shown in Figure 5. Explantations 
were performed in 35 patients, with the mean 
explant volume being 347.3 ± 112.1 cc. Type of 
implant removed (saline versus gel) was not rou-
tinely recorded. Mean implant volume placed was 
247.2 ± 97.6 cc, the great majority of which were 
saline (66 percent saline versus 34 percent sili-
cone). All implants were placed in a subpectoral 

Fig. 1. Preoperative markings showing transposition of the inframam-
mary fold (IMF) onto the breast meridian to indicate the new areola loca-
tion. This is connected with 8-cm vertical limbs medially and laterally to 
the continuation of the inframammary fold in a typical Wise pattern.

http://links.lww.com/PRS/A947
http://links.lww.com/PRS/A948
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pocket. Mean volume of gland resected was 111.2 
± 131.5 g; however, this was not routinely recorded 
as it was minimal in most patients.

Major complications included 16 revisions 
(19.3 percent) and one readmission for superfi-
cial thrombophlebitis of the upper extremity but 
no major flap/nipple loss. Minor complications 

included two hematomas, one seroma, three 
T-point skin sloughs, two minor infections resolv-
ing with oral antibiotics, and two major infec-
tions requiring surgical intervention/revision 
(Table 2). Indications for revision are shown in 
Table 3, with most patients needing a revision for 
size change or scar revision. Groups compared 

Fig. 2. A 44-year-old woman presented with postpartum grade 2 ptosis, desiring restoration of volume and pro-
jection. The patient underwent Wise pattern augmentation mastopexy with resection of 110 g of tissue and place-
ment of a 125-cc saline subpectoral implant. Anterior, oblique, and lateral views are shown preoperatively (left) and 6 
months postoperatively (right). (See Video, Supplemental Digital Content 1,  http://links.lww.com/PRS/A947, for 
a complete video of this operation.)

http://links.lww.com/PRS/A947
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using Fisher’s exact test for statistical difference 
in revision rate included concurrent explantation 
(40 percent), large (60 percent) versus small (40 
percent) augmentation (with large being defined 
as >200 cc and small being defined as ≤200 cc), 
and grade 3 ptosis (51 percent). No comparisons 
were found to be statistically significant (Table 4).

DISCUSSION
Patients often present to the plastic surgeon 

with ptotic deflated breasts secondary to preg-
nancy, breastfeeding, weight loss or gain, and 
menopause, all of which lead to changes in breast 
mass and relaxation of the Cooper ligaments.5 

Fig. 3. A 51-year-old woman presented with a history of prior breast augmentation with large silicone implants and 
grade 2 ptosis, desiring less volume and less ptotic breasts. The patient underwent inferior wedge pattern augmenta-
tion mastopexy, with explantation of 600-cc silicone implants and placement of a 400-cc saline subpectoral implant. 
Anterior, oblique, and lateral views are shown preoperatively (left) and 3 years postoperatively (right).
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Fig. 5. Mastopexy distribution by technique.

Video 1. Supplemental Digital Content 1 demonstrates part 1 of a 
patient undergoing Wise pattern augmentation mastopexy with 
resection of 110 g of tissue and placement of a 125-cc saline sub-
pectoral implant, available in the “Related Videos” section of the 
 full-text article on PRSJournal.com or, for Ovid users, available at  
http://links.lww.com/PRS/A947.

Video 2. Supplemental Digital Content 2 demonstrates part 2 of a 
patient undergoing Wise pattern augmentation mastopexy with 
resection of 110 g of tissue and placement of a 125-cc saline subpec-
toral implant, available in the “Related Videos” section of the full-text 
article on PRSJournal.com or, for Ovid users, available at http://links.
lww.com/PRS/A948.

Fig. 4. Preoperative ptosis by grade.

http://links.lww.com/PRS/A947
http://links.lww.com/PRS/A948
http://links.lww.com/PRS/A948
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These patients most often desire a lift with 
improved superior pole fullness rather than a sub-
stantial augmentation. This is best addressed with 
an augmentation mastopexy.

The goals of augmentation mastopexy include 
elevation of the breast mound and nipple-areola 
complex; enlargement of breast volume; and 
conversion of ptotic, discoid-shaped breasts into 
youthful, conical, round, symmetric breasts.6 This 
involves a fine balance between reducing the skin 
envelope and expansion of breast volume with 
augmentation. These are innately opposing forces 
in the operative procedure. Individually, masto-
pexy and breast augmentation procedures are 
commonly performed with minimal complication 
rates.2 Together, however, complications and revi-
sions are multiplied, causing many surgeons to 
remain cautious and err on a staged procedure. 
Multiple authors have published their techniques 
and results of the one-stage procedure.5–12 Spear 
et al. reported a complication rate of 17 percent in 
primary augmentation mastopexy and 23 percent 
in secondary augmentation mastopexy. The revi-
sion rate was 8.7 percent for the primary group and 
16.6 percent for the secondary group.9 The largest 
retrospective review currently available describes 
321 consecutive one-stage augmentation masto-
pexy procedures performed by two surgeons over 
a 14-year period. These authors report an overall 
revision rate of 14.6 percent and 63 total complica-
tions. This same study reports several factors that 
were associated with an increase in revision rate, 
including a history of smoking, the use of a saline 
implant, and a circumareolar mastopexy. Saline 
implants were associated with a high rate of defla-
tion in their review, requiring revisions in 3.4 per-
cent of their patients.7

Although it is arguable that nearly any revision 
rate is less than the 100 percent rate of return to 
the operating room associated with a staged pro-
cedure, the goal for patient and surgeon is the 
truly one-stage procedure. This offers the benefits 
of decreased overall anesthesia risks, decreased 

Table 2. Data Collected

Mean Value (%)

Age, yr 46.2 ± 11.6 
History of prior breast surgery
  Augmentation 35 (42)
Baker classification 2.5 ± 1.1
Degree of ptosis
  Grade 1 12 (14)
  Grade 2 23 (28)
  Grade 3 37 (45)
  Pseudoptosis 5 (6)
Breast measurements, cm
  Sternal notch–to-nipple distance 24 
  Base diameter 13.4 
  Nipple-to–inframammary fold distance 9 
Operative data
  Volume of implant explanted, cc 347.3 ± 112.1 
  Volume of implant implanted, cc 247.2 ± 97.6 
  Type of implant implanted
   Silicone 28 (34)
   Saline 55 (66)
  Gland volume removed, g 111.2 ± 131.5
  Mastopexy pattern
   Wise 69 (83)
   Vertical 3 (4)
   Crescentic 11 (13)
Postoperative data
  Duration of follow-up, mo 38 ± 24 
  Complications
   Major
    Readmission 1
    Reoperative/revision 16
    Major flap or nipple loss 0
   Minor
    Hematoma 2
    Seroma 1
    Infection 2
    Skin slough 3

Table 3. Indications for Revision

Indications for Revision No. (%)

Implant size change 5 (31)
Scar revision 4 (27)
Contracture 2 (13)
Infection 2 (13)*

Implant deflation 1 (7)
Hematoma 1 (7)*
Bottoming out 1 (7)
Other 1 (7)
Total revisions 16 (100)
*One infection secondary to hematoma.

Table 4. Revision Rates by Category as Compared by Fisher’s Exact Test

Total Patients (%) Revision (%) No Revision (%) p

Implant size
  Small (≤200 cc) 33 (40) 9 (27) 24 (73)

0.16  Large (>200 cc) 50 (60) 7 (14) 43 (86)
Explantation
  Concurrent explantation 33 (40)  6 (18)  27 (82)

0.9  No explantation 50 (60) 10 (20) 40 (80)
Degree of ptosis
  Grades 1 and 2 35 (49) 4 (11) 31 (89)

0.35  Grade 3  37 (51)  8 (22)  29 (78)
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operative and hospital time and costs, and the 
avoidance of operating on scarred tissue.5

We have described a conservative approach to 
augmentation mastopexy, which focuses on safety 
and planning, thereby allowing for improved 
predictability. The key point in our technique 
includes our preoperative markings. This routinely 
includes the transposition of the inframammary 
fold along the breast meridian and 8-cm vertical 
limbs. These conservative markings with the use of 
a small implant that is determined within a 25- to 
50-cc range preoperatively based on base diameter 
allow us to make all incisions without tailor tack-
ing before placing the sizer/implant and reliably 
results in a tension-free closure (Table 5).

The use of these smaller subpectoral implants 
results in minimal skin flap necrosis and nipple 
loss. In our study, we had no instances of major 
flap or nipple loss. Although the overall revision 
rate is comparable to that of previously published 
studies,5,7,9 the majority of these were related to 
implant size change [four patients (25 percent)] 
and scar revision [four patients (25 percent)]. 
Our data did not show a statistically significant 
difference in complication rates between implants 
smaller than 200 cc and those larger than 200 cc 
as hypothesized; however, average follow-up was 
only 38 months. This again is comparable to the 
recently published results of Tessone et al., who 
also found no correlation with expected risk fac-
tors (age, and implant size >200 cc), but found a 
trend toward greater revision in smokers and pre-
vious bariatric surgery patients.5

Also of benefit with the use of smaller implants 
is the creation of upper pole fullness. As described 
by Swanson in 2011, mastopexy and reduction 
techniques do not significantly improve breast 
projection or upper pole projection.13 Implants, 
however, do address this, and the use of smaller 
implants can increase upper pole fullness without 
substantially increasing overall volume. This is 
ideal in the majority of patients, especially massive 
weight loss and postpartum patients, who present 
with deflated ptotic breasts and who want restora-
tion of projection and upper pole fullness without 
overall augmentation.

Although we also did not show a statistically 
significant relationship between degree of ptosis 

and revision rates, there was a trend that was appar-
ent, with more revisions occurring in patients with 
grade 3 ptosis. We submit that a two-stage augmen-
tation mastopexy be performed in these patients 
who require a greater elevation of the nipple.

Our results are relatively short-term results 
and do not allow for assessment of complication 
and revision rates in the long term, which we 
deduce will be decreased with the use of small 
implants. We note, therefore, that our data need 
long-term follow-up.

In reviewing the findings of this study and with 
comparison to the current literature, we empha-
size these important points of our technique pre-
sented within this article and management of these 
patients. First, the use of a less aggressive masto-
pexy technique, with minimal periareolar under-
mining, will help to maintain the superior and 
central mound blood supply. Second, conserva-
tive skin resection combined with the use of small 
implants to maintain upper pole fullness long term 
that are sized preoperatively and confirmed with 
sizers during the operation will ensure a tension-
free closure, which we believe will lessen complica-
tion rates. Finally, in the case of an explantation 
mastopexy, capsulectomy should be minimized to 
maximize blood supply preservation, especially in 
the case of saline implant removal.

CONCLUSIONS
We provide a safe and conservative surgical 

approach for one-stage augmentation mastopexy, 
which can result in minimal complications and no 
flap or nipple loss. However, with respect to need 
for revision, predictability can be fleeting. By com-
bining the two procedures of breast augmentation 
and mastopexy, because of factors we were unable to 
identify statistically, more revisions will be required. 
However, by using the techniques described in this 
article, major pitfalls and irreversible complications 
can be avoided while achieving the desired results 
of the patient and surgeon.

Rod J. Rohrich, M.D.
Department of Plastic Surgery

University of Texas Southwestern Medical Center
1801 Inwood Road

Dallas, Texas 75390-9132
rod.rohrich@utsouthwestern.edu
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