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Breast augmentation, mastopexy, augmen-
tation/mastopexy, and reduction are all 
cosmetic procedures,1 notwithstanding the 

physical benefits of breast reduction and masto-
pexy.2 Mastopexy and augmentation/mastopexy 
merit close evaluation because these procedures 
have been a source of patient and physician dis-
satisfaction.3–5 Despite the growing popularity of 
breast-lift surgery,6 a large prospective study of 

mastopexy patients has not been published. This 
clinical study is part of a comprehensive evalua-
tion of cosmetic breast surgery that also includes 
a prospective measurement study7 and outcome 
analysis.2,8

PATIENTS AND METHODS
From January of 2002 to January of 2012, 

759 women underwent 784 consecutive cosmetic 
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Background: Despite the growing popularity of breast lift surgery, no published 
study prospectively evaluates mastopexy and augmentation/mastopexy. Several 
investigators suggest an inordinate risk in combining augmentation and mas-
topexy, and recommend staging the surgery in some patients. However, no 
existing study includes the necessary individual and combined treatment co-
horts to allow reliable comparisons of safety and efficacy. This study investigates 
the clinical outcomes and safety of these cosmetic breast procedures, whether 
performed individually or in combination.
Methods: This 10-year prospective study evaluated 759 consecutive women 
undergoing 784 consecutive cases of breast augmentation (n = 522), masto-
pexy (n = 57), augmentation/mastopexy (n = 146), reduction (n = 48), and 
reduction plus implants (n = 11). All patients were treated by the author us-
ing submuscular implant placement and vertical parenchymal resection with 
a medial pedicle and intraoperative determination of nipple positioning. A 
power analysis confirmed adequacy of the sample sizes.
Results: The complication rate was 36.3 percent for augmentation/mastopexy, 
33.3 percent for mastopexy alone, and 17.6 percent for breast augmentation 
alone. Mammaplasties were complicated by persistent ptosis in 9.5 percent 
of patients. The revision rate after augmentation/mastopexy was 20.5 per-
cent, compared with 24.6 percent for mastopexy and 10.7 percent for breast 
augmentation.
Conclusions: Vertical mammaplasty may be used to correct ptosis in breasts 
of all sizes. Vertical augmentation/mastopexy provides complication and 
revision rates that are less than the calculated cumulative rates for the pro-
cedures performed separately. The combined procedure offers technical ad-
vantages and permits safe single-stage surgery using the vertical technique.  
(Plast. Reconstr. Surg. 132: 30e, 2013.)
CLINICAL QUESTION/LEVEL OF EVIDENCE: Therapeutic, II. 
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breast procedures (Fig. 1 and Table 1). Breast 
reconstruction patients were excluded.

Surgery
All procedures were bilateral. In all cases, 

breast implants were placed submuscularly, using 
predominantly the inframammary approach (95.0 
percent) and saline-filled implants (94.6 per-
cent). Resections of 300 g or more from at least 
one breast were categorized as breast reductions. 
Eleven reduction patients were simultaneously 
treated with implants (Fig. 2). All mammaplasties 
were performed by the author using the vertical 
technique and medially based pedicle as described 
by Hall-Findlay,9 but without a mosque-dome pat-
tern; the nipple position was determined intraop-
eratively (Figs. 3 and 4). Sequential compression 
devices were used. No patient received enoxaparin.

Statistical Analysis
Statistical analyses were performed using 

IBM SPSS for Windows version 20.0 (IBM Corp., 
Armonk, N.Y.). An independent t test was used to 
compare means of continuous variables for two 
groups of patients. A one-way analysis of variance 
was used for more than two groups. Scheffé post 
hoc tests were used. The Pearson chi-square test 
of independence was used to compare categori-
cal variables. The “reduction plus implants” group 
was not included in group comparisons because of 
its small sample size (n = 11). Correlations were 
tested using Pearson correlations. A value of p < 
0.01 was considered significant. An a priori power 
analysis was performed for the one-way analysis 

of variance. To achieve 80 percent power, with an 
alpha level of 0.01, sufficient to detect a medium-
sized treatment effect (f = 0.25)10 comparing across 
four groups, 256 total subjects would be needed.11

RESULTS
Breast augmentation patients were younger, 

on average, than the other patients (p = 0.001). 
Breast augmentation patients had a lower mean 
body mass index and breast reduction patients 
had higher a mean body mass index than did 
the other procedure groups (p < 0.001). Mean 
implant volumes were significantly greater (p < 
0.001) for breast augmentation (410 cc) than for 
augmentation/mastopexy (354 cc).

Complications
There were no major systemic complications, 

deep venous thromboses, or pulmonary emboli. 
No patient required a blood transfusion or hospi-
tal admission. Partial areola necrosis occurred in 
one reduction patient and healed spontaneously. 
There were no cases of nipple loss. The incidence 
of complications (Table 2) was 25.0 percent over-
all, and was significantly lower for breast augmen-
tation (17.6 percent) than for vertical mastopexy 
(33.3 percent) and augmentation/mastopexy 
(36.3 percent) (p < 0.001). Based on the individual 
procedural risks, a cumulative complication rate of 
45.0 percent was calculated for a theoretical patient 
treated with implants followed by mastopexy or vice 
versa [100 – (82.4 percent × 66.7 percent)]. There 
was a 20.5 percent revision rate after augmenta-
tion/mastopexy (Table 3), significantly more than 
after augmentation alone (10.7 percent, p = 0.001), 
but not as high as mastopexy alone (24.6 percent).

A significant positive correlation was detected 
between the incidence of complications and 
patient age, but this correlation was weak (r = 
0.10, p < 0.01). No significant correlations were 
detected between the incidence of complica-
tions and body mass index, resection weights, 
or implant volumes. The chi-square test of inde-
pendence revealed that the incidence of compli-
cations was associated with a smoking history in 
patients treated with augmentation/mastopexy  
(p < 0.01) and with secondary breast augmentations 
(p < 0.01), but not with secondary mastopexies.

DISCUSSION

Study Design
Although breast augmentation and reduction 

have traditionally been considered individually, 

Fig. 1. Cosmetic breast surgery patients, by procedure.
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Table 1. Patient Data*

Augmentation†
(%)

Mastopexy
(%)

Augmentation/
Mastopexy

(%)
Reduction

(%)

Reduction  
plus  

Implants  
(%)

All  
Procedures

(%) p‡

No. 522 57 146 48 11 784
Age, yr <0.001
 Mean 34.1 40.1 42.3 39.9 42.9 36.5
 SD 9.6 10.8 11.1 11.9 9.9 10.7
 Range 16.8–80.9 19.6–65.4 17.0–74.2 19.6–63.2 23.2–57.3 16.8–80.9
Follow-up time, mo NS
 Mean 8.3 10.9 8.4 11.1 7.5 8.6
 SD 12.3 11.7 8.0 13.2 9.0 11.6
 Range 0.03–75.1 0.6–48.6 0.2–45.7 0.3–58.6 1.3–32.4 0.03–75.1
Smoking status NS
 Nonsmoker 380 (72.8%) 47 (82.5) 118 (80.8) 39 (81.3) 9 (81.8) 593 (75.6)
 Smoker 142 (27.2) 10 (17.5) 28 (19.2) 9 (18.8) 2 (18.2) 191 (24.4)
Body mass index, kg/m2 <0.001
 Mean 22.1 25.6 25.1 29.9 29.5 23.5
 SD 3.2 3.7 4.1 5.1 5.0 4.2
 Range 15.4–35.8 19.2–40.1 17.3–41.1 20.0–42.7 20.0–38.4 15.4–42.7
Right implant volume, cc <0.001
 Mean 410.2 — 354.1 — 350.0 397.2
 SD 82.0 — 92.7 — 85.0 87.6
 Range 125–925 — 200–575 — 240–510 125–925
Left implant volume, cc <0.001
 Mean 409.9 — 354.4 — 350.9 397.0
 SD 80.4 — 90.0 — 83.8 85.8
 Range 125–925 — 200–570 — 240–510 125–925
Implant style —
 Saline§ 490 (93.9) — 141 (96.6) — 11 (100) 642 (94.6)
 Silicone gel║ 32 (6.1) — 5 (3.4) — 0 37 (5.4)
Right tissue weight, g —
 Mean — 100.2 76.3 496.2 428.3 173.2
 SD — 101.3 64.5 175.3 154.7 198.3
 Range — 5–292 6–289 275–953 129–680 5–953
Left tissue weight, g —
 Mean — 102.4 77.9 492.4 429.7 173.9
 SD — 98.7 66.7 176.3 149.6 196.7
 Range — 5–286 6–286 228–1040 195–724 5–1040
Augmentation 0.01
 Primary 444 (85.1) — 111 (76.0) — 9 (81.8) 564 (83.1)
 Secondary 78 (14.9) — 35 (24.0) — 2 (18.2) 115 (16.9)
Mastopexy NS
 Primary — 50 (87.7) 129 (88.4) 46 (95.8) 8 (72.7) 233 (88.9)
 Secondary — 7 (12.3) 17 (11.6) 2 (4.2) 3 (27.3) 29 (11.1)
In combination with other 

 procedures
<0.001

 No 355 (68.0) 13 (22.8) 52 (35.6) 24 (50.0) 3 (27.3) 447 (57.0)
 Yes 167 (32.0) 44 (77.2) 94 (64.4) 24 (50.0) 8 (72.7) 337 (43.0)
Operating time for breast 

procedures only, min
<0.001

 Mean 52.4 105.6 123.0 121.2 143.3 75.2
 SD 11.2 22.1 21.5 24.1 18.5 35.9
 Range 24–127 42–173 42–193 88–206 107–167 24–206
NS, not significant.
*There were 759 total patients; 24 patients had two operations and one patient had three operations.
†An inframammary approach was used in 496 cases (95.0 percent), a periareolar approach was used in 17 cases (3.3 percent), a transnipple 
approach was used in eight cases (1.5 percent), and a transaxillary approach was used in one case (0.2 percent).
‡Independent t tests revealed that mean breast implant volumes were higher for breast augmentation than for augmentation/mastopexy (p < 
0.001). One-way analyses of variance were used to compare continuously measured variables across procedure groups. Scheffé post hoc tests 
indicated that breast augmentation patients were younger on average than the other procedure groups (p = 0.001). The mean body mass index 
was lower for breast augmentation patients (p < 0.001) and higher for breast reduction patients than for the other procedure groups (p < 
0.001). Breast augmentation patients were less likely to have combination procedures (p < 0.001) and more likely to have primary procedures 
than the other groups (p = 0.01). Operating times for breast augmentation were shorter than for the other procedures (p < 0.001). Pearson χ2 
tests were used to compare categorical variables across procedure groups. Adjusted standardized residuals with an absolute value greater than 
3 were used to indicate when a group’s percentage was higher or lower than for all procedures. The breast reduction plus implants group was 
excluded from group comparisons because of its small sample size.
§Mentor (Mentor Corp., Santa Barbara, Calif.) Style 1600 smooth, round, Moderate Profile implant (201 cases); Mentor Style 2000 smooth, 
round, Moderate Plus Profile implant (292 cases); Inamed/Allergan (Allergan, Inc., Irvine, Calif.) Natrelle Style 68, smooth, round, Moderate 
profile implant (149 cases).
║Mentor Style 1000 MPP Gel (nine cases), Mentor Style 7000 Moderate Profile Gel (three cases), Allergan Style 15 Natrelle Midrange Profile 
implant (25 cases).
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interprocedural comparisons can be useful.12 Today, 
we recognize an overlap in indications for these 
procedures and even in physical benefits.2 When 
a vertical technique is used, the mammaplasties 

are essentially the same, differentiated only by the 
resection weight.7

There are no published prospective clinical or 
outcome studies of mastopexy or augmentation/

Fig. 2. Vertical breast reduction plus implants. Orientation-matched views of a 23-year-old 
woman (left) before and (right) 3 months after a vertical reduction using a medial pedicle and 
augmentation with submuscular Mentor Moderate Plus Profile saline-filled implants inflated to 
240 cc. Her torso appears longer after surgery. Resection weights were as follows: right breast, 
466 g; left breast, 314 g.

Fig. 3. Intraoperative photographs of vertical augmentation/mastopexy. (Left) Before and (right) 
after elliptical skin resection. With side-to-side tissue approximation, the vertical length increases 
from 10.00 cm to 15.33 cm. If the vertical and horizontal dimensions of the resection are the same 
(i.e., roughly a circle), an increase in vertical length to π/2 (+57 percent) is expected.
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mastopexy. This deficiency is remarkable consid-
ering the popularity of breast-lift surgery, which 
witnessed a 72 percent surge from 2000 to 2011,6 
and by the increasing popularity of augmentation/
mastopexy, an operation that is now performed 
more commonly than mastopexy alone in many 
practices.7,13 Existing studies of mastopexy14 and 
augmentation/mastopexy13,15–22 are all retrospec-
tive and often include multiple techniques13,15,17,18,22  
and multiple surgeons.18,22 Prospective studies of 
consecutive patients are preferred, to avoid selec-
tion bias and confounding factors.23 A power anal-
ysis is recommended to determine the adequacy 
of sample sizes, to avoid type II statistical errors.24 
A rigorous 0.01 alpha value reduces the risk of 
type I errors.

All-Seasons Mammaplasty
A growing number of plastic surgeons have 

adopted the vertical technique as their procedure 
of choice for mastopexy and reduction.25 At a 

recent meeting of the American Society of Plas-
tic Surgeons, 47 percent of audience members 
responding to a poll reported using the vertical 
technique for their augmentation/mastopexies, 
versus 38 percent who still favored the inverted-
T design, and 10 percent who preferred a peri-
areolar resection.26 Persistent ptosis is a frequent 
problem after a periareolar mastopexy.5,16,27 The 
shape deficiencies of the inverted-T, inferior pedi-
cle technique have been recognized for decades.27 
Although the idea of an “all-seasons” mammaplasty 
has been dismissed in the past,28 an increasing 
number of plastic surgeons use the vertical tech-
nique exclusively,7,29–34 including the author. Its 
versatility is demonstrated in Figures 5 through 8, 
which depict not typical cases but more challeng-
ing ones (i.e., very large breasts, tuberous breasts, 
asymmetrical breasts, and secondary surgery).

Commonly, a periareolar mastopexy is rec-
ommended for patients with minimal degrees of 
ptosis, a vertical technique for more moderate 

Fig. 4. Intraoperative photographs of augmentation/mastopexy. (Above, left) After the superior dog-ear is oversewn, a 39-mm 
areola marking ring is used to mark the circular resection at the new site for the nipple-areola. (Above, right) The left augmenta-
tion/mastopexy is complete. (Below, left) Preoperative and (below, right) immediate postoperative views show the increased breast 
projection provided by the implant and the position of the nipple-areola, slightly below the level of maximum breast projection. 
The implant takes up much of the slack in the lower pole, minimizing the need for skin gathering and keeping the vertical incision 
from extending onto the abdominal skin.
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cases, and the inverted-T technique for cases of 
moderate or severe ptosis.35,36 However, a vertical 
technique is particularly advantageous in large 
resections because a long pedicle is unnecessary,7 
improving safety for the nipple and areola,31–34 

and avoiding the need for nipple grafting. The 
anatomical and geometrical advantages of the 
vertical technique27 do not change with breast size 
(Fig. 5). Elegant in its simplicity, this technique 
may be used for all cosmetic mammaplasties, with 

Table 2. Complications*

Augmentation
(%)

Mastopexy
(%)

Augmentation/
Mastopexy

(%)
Reduction

(%)

Reduction  
plus  

Implants  
(%)

All  
Procedures

(%) p

No. 522 57 146 48 11 784
Complications
 No 430 (82.4)† 38 (66.7) 93 (63.7) 23 (47.9) 4 (36.3) 588 (75.0) <0.001†
 Yes 92 (17.6) 19 (33.3) 53 (36.3) 25 (52.1) 7 (63.6) 196 (25.0)
Capsular contracture 31 (5.9) — 9 (6.2) — 0 40
Size asymmetry 20 (3.8) 3 (5.3) 5 (3.4) 3 (6.3) 2 (18.2) 33 (4.2)
Scar deformity 7 (1.3) 6 (10.5) 11 (7.5) 5 (10.4) 2 (18.2) 31 (4.0)
Delayed wound healing 2 (0.4) 2 (3.5) 14 (9.6) 9 (18.8) 3 (27.3) 30 (3.8)
Persistent ptosis — 7 (12.3) 13 (8.9) 3 (6.3) 2 (18.2) 25
Hematoma 17 (3.3) 0 1 (0.7) 2 (4.2) 0 20 (2.6)
Cellulitis/infection 2 0 9 5 1 17
Implant rippling 9 — 0 — 0 9
Seroma 3 1 0 1 0 5
Allergic reaction 1 0 2 1 0 4
Implant deflation 4 — 0 — 0 4
Symmastia 1 — 0 — 0 1
Numbness 0 1 0 0 0 1
Hyperpigmentation 1 0 0 0 0 1
Total 98 20 64 29 10 221
*Twenty-five patients had two complications. Therefore, the total number of complications exceeds the number of patients who had 
complications.
†Breast augmentation patients experienced fewer complications than mastopexy and augmentation/mastopexy patients (p < 0.001). The dif-
ference in complication rates between mastopexy and augmentation/mastopexy was not significant. Pearson χ2 tests for independence were 
used to compare the complication rate across procedure groups. Adjusted standardized residuals with an absolute value greater than 3 were 
used to indicate when a group’s percentage was higher or lower than for all procedures. The reduction plus implants group was excluded from 
group comparisons because of its small sample size.

Table 3. Treatment of Complications*

Augmentation
(%)

Mastopexy
(%)

Augmentation/
Mastopexy

(%)
Reduction

(%)

Reduction  
plus  

Implants  
(%)

All  
Procedures

(%) p

No. 522 57 146 48 11 784
Surgical treatment of complications
 No 466 (89.3) 43 (75.4) 116 (75.9) 39 (81.3) 7 (63.6) 671 (85.6) 0.001†
 Yes 56 (10.7) 14 (24.6) 30 (20.5) 9 (18.8) 4 (36.4) 113 (14.4)
Revisions
 Open capsulotomy 22 (4.2) — 9 (6.2) — 0 31
 Lower pole revision for   

 persistent ptosis — 6 (10.5) 15 (10.3) 6 (12.5) 1 (9.1) 28
 Scar revision 7 (1.3) 7 (12.3) 8 (5.5) 2 (4.2) 2 (18.2) 26 (3.3)
 Evacuation of hematoma 17 (3.3) 0 1 (0.7) 1 (2.1) 0 19 (2.4)
 Implant replacement‡ 9 — 1 — 1 11
 Correction of implant  

 malposition 5 — 1 — 0 6
 Revision of areola irregularity — 1 2 0 0 3
 Implant inflation 3 — 0 — 0 3
 Evacuation of seroma 1 0 0 0 0 1
*Thirteen patients had two surgical treatments of complications and one patient underwent three surgical treatments of complications. There-
fore, the total number of treatments exceeds the number of patients who had treatments.
†Breast augmentation patients required fewer revisions than mastopexy and augmentation mastopexy patients (p = 0.001). Pearson χ2 tests for 
independence were used to compare the surgical treatment rate across procedure groups, excluding breast reduction plus implants. Adjusted 
standardized residuals with an absolute value greater than 3 were used to indicate when a group’s percentage was higher or lower than for all 
procedures.
‡Includes seven patients whose implants were replaced with a different size because of patient preference.
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the only variables being implant size (if used) and 
the resection weight, making it truly an all-seasons 
mastopexy. Even small, ptotic breasts and tuber-
ous breasts, traditionally considered the domain 
of the periareolar technique,15 respond well to 
vertical mastopexy (Fig. 6).

A common recommendation is to keep 
the lower end of the vertical incision above the 

inframammary crease so that the scar does not 
extend onto the abdomen.29,32 In practice, this 
worthy goal may prove impossible because the ver-
tical tissue approximation raises the level of the 
inframammary crease.37 A short horizontal resec-
tion is a useful remedy,38 although it is seldom 
necessary when an implant is used simultaneously 
(Fig. 4). The vertical technique applies to the 

Fig. 5. (Left) Orientation-matched views of a 43-year-old woman before and (right) 6 months after a 
vertical breast reduction, using a medial pedicle. This patient had the greatest resection weights among 
study patients. The tissue weights were as follows: right breast, 953 g; left breast, 1040 g. Suprasternal 
notch–to-nipple distances were 37 cm on the right and 38 cm on the left (these measurements are not 
used by the author, but have been used by some surgeons in determining procedure selection). Despite 
the severe ptosis, the preoperative right nipple displacement is only 3.77 cm. The skin lesions on the 
right lateral breast reveal the upward mobilization of breast skin. BPR, breast parenchymal ratio; LPD, 
lower pole distance; BME, breast mound elevation.
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pattern of parenchymal resection, which is why 
the label “vertical-scar” is best avoided, especially 
when the scar may resemble an inverted T.

Breast Lift
Measurements confirm that the infra-

mammary crease level moves up after a vertical 
mammaplasty.37 Both vertical and inverted-T tech-
niques can elevate the lower pole.27 An underap-
preciated benefit of elevation of the lower breast 
pole is the appearance of a longer torso (Fig. 2). 
With the emphasis on fitness in our culture, and 
the frequent display of the abdomen, this anatom-
ical area takes on greater importance. However, 
upward mobilization of the superior border of the 
breast is more challenging.39 “Autoaugmentation” 
has not lived up to its billing.27 Breast implants are 
needed to substantially boost breast projection 
and upper pole projection,7,40,41 providing the wel-
come illusion of breast tissue elevation (Fig. 2).

Augmentation/Mastopexy
Concerns about performing augmentation 

and mastopexy simultaneously have been strongly 
raised in the literature.42,43 The conventional 

wisdom is that augmentation and mastopexy are 
two procedures that work at cross purposes,42–47 
creating an operation that is more difficult to 
perform18,42–48 and less satisfactory for patients,4 
has a complication rate that exceeds the sum 
(even exponentially) of the complication rates 
for the individual procedures, and introduces an 
inordinate risk of nipple loss.49 The reasoning is 
intuitive—mastopexy tightens the skin envelope 
while the implant stretches it (relying on a tradi-
tional concept of mastopexy as a skin-tightening 
procedure). Two large retrospective studies, how-
ever, have reported a risk that is no more than 
additive.13,18

Which viewpoint is correct? Neither is well-
supported by the evidence. The only way to reli-
ably compare the combined procedure versus 
individually performed breast augmentation and 
mastopexy is by evaluating patients treated with 
the same technique, with and without implants, 
in the same study, preferably by the same sur-
geon, using the same parameters (including the 
same definition for what constitutes a complica-
tion), and without selection of some patients 
for staging,13 to avoid confounding factors. This 

Fig. 6. (Left) This 24-year-old woman presented with a tuberous breast deformity and asymmetry. 
(Right) She is seen 4 months after vertical augmentation/mastopexy using submuscular, saline-
filled implants, inflated to 450 cc on each side. Resection weights were as follows: right breast, 
62 g; left breast, 44 g. She had simultaneous liposuction of the lower body. The vertical resection 
removes the herniated periareolar parenchyma, which would otherwise be left behind in a peri-
areolar mastopexy. This maneuver essentially converts a tuberous breast to a nontuberous breast. 
The implant fills out the constricted base without the need for scoring. The vertical lower pole 
parenchymal approximation relieves periareolar tension, helping to prevent an areola deformity.
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Fig. 7. This 36-year-old woman with two children complained of breast asymmetry and sagging. She 
required a D-cup bra to accommodate her right breast, even though this cup size was too big for her left 
breast. She is seen (left) before and (right) 1 year after vertical augmentation/mastopexy using submus-
cular, saline-filled implants, inflated to 240 cc on the right side and 290 cc on the left side. The resection 
weights were as follows: right breast, 112 g; left breast, 8 g.
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important question is a major focus of the present 
study, and one reason for including all cosmetic 
breast surgery patients in the same study.

Positive Synergy
A 45 percent complication rate from individ-

ual procedures represents the theoretical risk of 

Fig. 8. Secondary mastopexy and primary augmentation, combined with liposuction 
of the lower body and abdominoplasty. Orientation-matched views of a 28-year-old 
woman who presented with flat upper poles 4 years after an inverted-T, inferior ped-
icle reduction. (Left) Before and (right) 5 years after vertical augmentation/mastopexy 
using submuscular Mentor Moderate Plus Profile saline-filled implants inflated to 240 
cc, resecting 10 g from each lower pole, with no periareolar incision. In secondary cases, 
the nipple-areola typically does not need to be transposed because it is almost never 
too low. It is preserved on both a deep glandular pedicle and by a 270-degree superior/
lateral/medial pedicle. Although not visible on these photographs, the existing horizon-
tal scar is shortened, concealing it better within the inframammary crease.
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a woman experiencing at least one complication 
from either breast augmentation or mastopexy 
if these procedures are performed sequentially 
(i.e., a complication from one of these procedures 
and not the other would still be counted). This 
calculated risk is greater than the observed 36.3 
percent risk of a patient experiencing at least one 
complication after the combined procedure. This 
comparison is limited by the fact that patients 
treated individually and with the combined pro-
cedures are not identical, but it appears safe to 
conclude that the complication rate for combined 
surgery is less than additive, even accounting for 
the higher incidence of implant rippling among 
augmentation-only patients.

Proportionately fewer revisions to treat subop-
timal scars were required among women treated 
with augmentation/mastopexy compared with 
mastopexy, largely offsetting the additional risk of 
capsulotomies for the combined treatment group. 
Augmentation/mastopexy patients also benefited 
from proportionately fewer hematomas compared 
with breast augmentation patients, likely because 
of improved operative exposure.

The surprising finding of a positive synergy 
does not suggest that the concerns of experienced 
plastic surgeons are unfounded. The reported 
additional risk derives not from combining pro-
cedures, but rather from the use of geometrically 
and anatomically challenged mastopexy tech-
niques.27 Periareolar skin resections remove skin 
not from the region where it is excessive (the lower 
pole) but from the area to be stretched by the 
implant—truly a paradoxical combination.27 Not 
surprisingly, this technique does not adequately 
treat ptosis.5,15,16,27 The inverted-T, inferior pedicle 
technique, which incorporates a long pedicle with 
a random blood supply, is known to compromise 
nipple/areola vascularity even without implants. 
The additional dissection and pressure caused by 
implants (Fig. 9) magnifies the shortcomings of 
both mastopexy techniques, reducing the margin 
of safety and leading to predictable and sometimes 
disastrous consequences.15,42–45,50 In response, 
some surgeons have recommended staging the 
procedures, at least in some cases.4,26,43,51

A more practical solution is simply to adopt a 
more logical (i.e., vertical) mastopexy technique. 
There is no evidence that women with breast 
ptosis are especially difficult to deal with or har-
bor unrealistic expectations.4,40,48,52 When treated 
with valid mammaplasty techniques, they report 
very high levels of satisfaction, similar to breast 
augmentation patients.2,8 Improved technique 
is likely to lead to a reduction of malpractice 

insurance premiums, which no doubt have been 
affected by the disproportionate liability presently 
associated with mastopexies3 and augmentation/
mastopexies.50,53

Two operations double many of the risks of 
surgery, such as anesthetic risk and the risk of a 
deep venous thrombosis. Positive synergy is con-
sistent with technical considerations comparing 
single-stage versus two-stage surgery. Contrary 
to conventional wisdom, the use of an implant 
makes the mastopexy easier, not more difficult, 
and vice versa (Table 4). The average operat-
ing time for augmentation/mastopexy was only 
approximately 20 minutes longer than mastopexy 
alone, compared with 52 minutes for an augmen-
tation performed individually. Any patient who 
is a candidate for augmentation and mastopexy 
performed individually is a candidate for the com-
bined procedure. The operation is conceptually 
simple (Figs. 3 and 4) and the learning curve is 
not particularly difficult.54

Breast Asymmetry
Treating asymmetry by varying the masto-

pexy technique from one side to the other can be 
challenging. Matching a nonaugmented breast is 
notoriously difficult. This problem may be more 
easily remedied by placing implants on each side 
and then simply resecting more lower pole tissue 
from the larger side (Figs. 2 and 7).

Combined Procedures
A practical benefit of the vertical technique 

is a greater capability for combination (“mommy 
makeover”) procedures (Fig. 8). Operating times 
for vertical mammaplasties, typically 60 to 130 
minutes,32,34,38 are approximately 1 hour shorter 
than for inverted-T procedures.55 Similarly, verti-
cal augmentation/mastopexies, which required 
approximately 2 hours of operating time in the 
present study, take approximately 1 hour less 
time to perform than inverted-T augmentation/
mastopexies.21 By shortening operating times 
and reducing blood loss,9,32 combinations with 
other cosmetic procedures, such as liposuction 
and abdominoplasty, may be undertaken safely,56 
with appropriate attention to anesthetic consider-
ations and blood loss.57

Complications
The 5.9 percent incidence of capsular con-

tracture after breast augmentation in this study 
compares with a range of 2 to 20.8 percent cited 
in previous studies, with increasing rates at longer 
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follow-up intervals.58–65 The 6.2 percent contrac-
ture rate for augmentation/mastopexy is also sim-
ilar to other reported rates.13,16,18,19

Published complication rates for vertical mas-
topexy and breast reduction vary widely, from 11 

to 45 percent,29,31,33,34,38,54,66–70 and depend largely 
on the surgeon’s definition of a complication.71 If 
persistent ptosis, suboptimal scars, areola noncir-
cularity, and minor delays in wound healing are 
counted, the “complication rate” approaches 100 

Fig. 9. Illustration comparing vertical augmentation/ mastopexy to augmentation using inverted-T, inferior 
pedicle, and periareolar techniques. The inferior pedicle of an inverted-T procedure is prone to pedicle com-
pression by the implant. The nipple is overelevated. The periareolar procedure removes skin in the periareolar 
area that will be subject to expansion by the implant, with greater tension on the periareolar scar. Vertical mam-
maplasty avoids pressure on the pedicle (periareolar skin resection is limited), eliminates excess lower pole 
tissue, and provides secure lower pole parenchymal closure, allowing the implant to fill out the upper pole.
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percent. Fortunately, patients tend not to consider 
these common problems as complications.2,8 With 
appropriate preoperative counseling, they accept 
that fine-tuning is to be expected39 and report 
complication rates approximately half as high as 
those of their surgeon.2,8

Similar to the findings of other studies,4,18 per-
sistent ptosis was a frequent complication encoun-
tered by mastopexy and reduction patients (9.5 
percent combined rate for all vertical mamma-
plasties), and the most common indication for 
reoperation. Adequate lower pole parenchymal 
resection is needed to prevent a “mastopexy-
wrecking” bulge.29,41,68,72–74 Intraoperative deter-
mination of nipple placement may reduce the 
risk of nipple overelevation and the inverted 
teardrop areola deformity.27 Notably, there were 
fewer seromas (0.8 percent) encountered among 
mammaplasty patients in this study than in some 
other series.67,68 This favorable experience may be 
related to the use of a wedge-shaped parenchymal 
excision without skin undermining, no liposuc-
tion, and the use of scalpel dissection rather than 
cutting electrocautery.67

Despite concerns about large implant size,75 
no correlation was detected between implant size 
and complication rates. On the contrary, surveyed 
patients reported a positive correlation between 
implant size and result ratings.2,8

Notably, there was no increased risk of compli-
cations for secondary mastopexies or reductions. In 
this study, all previous mastopexies had been per-
formed using the inverted-T technique and all were 

revised using the vertical technique. Although it 
might seem logical to reuse the same resection pat-
tern in secondary cases,76 out of concern for blood 
supply across periareolar scars, in practice this pre-
caution appears to be unnecessary (Fig. 8).77,78

Revisions
The 20.5 percent revision rate after augmen-

tation/mastopexy is comparable to other studies 
reporting rates between 10 and 23.2 percent.13,16,20 
A consideration when interpreting revision rates 
is whether reoperation for an implant size change 
is considered a revision (these patients were 
counted as revisions in the present study).13 The 
high rate of revisions after vertical mastopexies 
and reductions (7 to 24 percent)38,66,68,70 is a well-
known and frequently cited disadvantage of the 
vertical technique.5,38,68 However, this frequency of 
revisions is at least partly related to the fact that 
such revisions are possible. Problems associated 
with an inverted-T technique do not lend them-
selves easily to surgical revision.79 If shape consid-
erations are given the importance they deserve, 
the inverted-T technique has a consistently high 
level of such “complications” as flattening of the 
upper poles, loss of breast projection, squaring 
of the lower poles, and nipple overelevation.27 In 
fact, most inverted-T results resemble preopera-
tive candidates for augmentation/mastopexy and 
appear better after revision using a vertical tech-
nique with implants (Fig. 8).

Many cosmetic procedures have a high revision 
rate (e.g., liposuction), and this is not necessarily 

Table 4. Technical Advantages of Combining Breast Augmentation and Vertical Mastopexy

Augmentation assists mastopexy
 The breast implant increases breast projection, upper pole fullness, and convexity*
 Autoaugmentation is unnecessary; additional breast tissue dissection, which may increase the risk of complications, is avoided
 Implants make it unnecessary to overreduce the larger side to obtain symmetry, leaving the patient with breasts that are too  

 small on both sides; it is easier to match an augmented breast than a nonaugmented breast
 Volume adjustment is easier
 By increasing breast projection, the implant makes closure of the vertical wound easier, with less gathering of tissue; the  

vertical scar evens out more quickly; fewer scar revisions are necessary
 It is easier to keep the vertical scar from extending below the inframammary crease where it may be visible; an inverted-T 

closure at the bottom is usually unnecessary because the implant fills the lower pole
 Nipple-areola transposition is minimized; the base of a medially based pedicle moves up with the implant
 Intraoperative determination of nipple position is made easy with a firm, projecting breast mound
 The tendency for nipple-areola collapse (falling in) is reduced
Mastopexy assists augmentation
 A long incision can be used, up to the width of the skin resection pattern
 Improved exposure makes the pocket dissection easier, with less trauma to the implant and a lower risk of hematoma
 Existing asymmetry of nipple position may be corrected
 Mastopexy provides lower pole elevation, breast mound elevation, and nipple elevation, which are not usually achieved  

 with breast implants alone*
 Greater tissue cover over the implant is achieved with buttressing from the medial and lateral pillars
 A tuberous breast deformity may be corrected simultaneously
 Excessive areola size (that may be stretched further by the implant) may be reduced
*Swanson E. Prospective photographic measurement study of 196 cases of breast augmentation, mastopexy, augmentation/mastopexy, and 
breast reduction. Plast Reconstr Surg. 2013;131:802e–819e.
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an indictment of the procedure.39,80 Revision rates 
may reflect the surgeon’s level of perfectionism 
as much as the patient’s, and a favorable pricing 
policy. Patient satisfaction remains high despite 
the frequency of revisions.2,70

Limitations of the Study
The author adopted the vertical mamma-

plasty technique in 2002; thus, this study includes 
his learning curve experience. These findings 
are relevant to a vertical mammaplasty and medi-
ally based pedicle. Other techniques are likely 
to have different (and, experience suggests, less 
favorable) clinical outcomes. The mean follow-up 
time was 8.6 months. Cosmetic surgery patients 
are not usually motivated to return for research 
purposes. Accordingly, long-term complications 
are not adequately assessed. The sample sizes are 
dissimilar, in keeping with the disproportionate 
number of breast augmentations performed in 
practice, and necessary if one is to avoid selec-
tion bias.

Strengths of the Study
A prospective study of consecutive patients is 

preferred over a retrospective study because inclu-
sion rates are likely to be higher, with fewer con-
founding factors, less selection bias, and less risk 
of missing documentation of important data, such 
as complications.23,24 A power analysis ensures suf-
ficient sample sizes to allow reliable conclusions.24 
The absence of a corporate sponsor avoids com-
mercial bias that may affect studies with corporate 
underwriting.

CONCLUSIONS
Complication and revision rates for vertical 

augmentation/mastopexy are less than the cal-
culated cumulative rates for mastopexy and aug-
mentation performed separately. The combined 
procedure offers technical advantages and per-
mits safe single-stage surgery.

Eric Swanson, M.D.
Swanson Center

11413 Ash Street
Leawood, Kan. 66211

eswanson@swansoncenter.com
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