
 www.PRSGlobalOpen.com 1

Copyright © 2018 The Authors. Published by Wolters Kluwer Health, 
Inc. on behalf of The American Society of Plastic Surgeons. This 
is an open access article distributed under the Creative Commons 
Attribution License 4.0 (CCBY), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original 
work is properly cited.

INTRODUCTION
Evaluation of long-term changes in breast morphol-

ogy has been limited by a lack of objective measurements. 
Existing studies typically use 1-dimensional measurements 
made with a tape measure or ruler.1–12 Three-dimensional 
systems and magnetic resonance imaging have also been 
used.13–15 However, these studies have not evaluated long-
term results. Most publications include patients with a mean 
follow-up time of approximately 1 year or less.3,4,6,8,10–15 Reus 
and Mathes1 measured surface distances an average of 4.7 
years (range, 2.3–7.5 years) after reduction mammaplas-

ties. Bouwer et al.16 studied patients 10 years after breast re-
ductions but used a subjective scoring method; there were 
no measurements. The literature does not include 10-year 
follow-up using an objective and reliable measurement de-
vice to evaluate and compare cosmetic breast procedures, 
including breast reduction. This study was undertaken to 
remedy this deficiency in our knowledge base.

A 2-dimensional measurement system may be used 
to evaluate breast shape changes after surgery and is re-
ported separately.17 This method has been used to evalu-
ate and compare short-term changes (mean follow-up, 10 
months) in breast morphology after breast augmentation, 
mastopexy, augmentation/mastopexy, and breast reduc-
tion using the vertical technique.18 This measurement sys-
tem has also been used to assess published mammaplasty 
methods,19 and to compare vertical and inverted-T breast 
reductions.20
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PATIENTS AND METHODS

Patients
This retrospective study evaluated standardized pho-

tographs of women undergoing breast augmentation, 
mastopexy, augmentation/mastopexy, and breast reduc-
tion. All procedures were performed by the author in the 
same state-licensed ambulatory surgery center. The study 
was determined to be exempt by Chesapeake Institutional 
Review Board, accredited by the Association for the Ac-
creditation of Human Research Protection Programs, Inc.

Because the same vertical dissection and medial 
pedicle was used for all mammaplasties, any distinction 
between mastopexy and reduction is arbitrary. If the resec-
tion weight was ≥ 300 g for at least 1 breast, the operation 
was labeled a breast reduction.15

Eligibility criteria included (1) bilateral surgery; (2) 
long-term follow-up (mean, 10 years; range, 8–14 years); 
(3) photographs available; (4) no additional breast sur-
gery; and (5) weight stability (ie, no weight change > 20 
lbs.). Breast reconstructions were excluded.

Surgery
Breast augmentation was performed using a supra-in-

framammary approach (incision 0.5–1.0 cm superior to the 

existing inframammary crease)21 and subpectoral implant 
placement in all patients. Nine women received saline im-
plants: 1 patient was treated with silicone gel implants.

A vertical mammaplasty with intraoperative nipple sit-
ing and a medially based pedicle were used exclusively. 
A single-stage “all seasons” augmentation/mastopexy was 
performed22; no patients were staged for surgery.

Photographs
All patients were photographed using a Nikon (Nikon 

Corp., Tokyo, Japan) digital single lens reflex camera and 
the same 60 mm lens. The same blue background, focal 
distance, and lighting were used for all photographs, 
which were taken in the same examining room. Patients 
were positioned with their arms to their sides. A ruler was 
included in 1 of the photographs to allow calibration.

Measurements
Measurements were made on the lateral photographs. 

These dimensions included: (1) upper breast projection; 
(2) breast projection; (3) lower pole level; and (4) nip-
ple level.17 The Canfield 7.4.1 Mirror Imaging software 
(Canfield Scientific, Fairfield, N.J.) was used to exactly 
match the orientation and size of the before-and-after 
photographs (Figs. 1, 2). The mean measurements for 

Fig. 1. this 28-year-old woman underwent a breast augmentation and liposuction of the abdomen, flanks, and inner thighs. a 450 cc 
implant was used for the right breast (Mentor Moderate Plus Profile smooth, round silicone gel implants, Santa Barbara, calif.). One year 
later, she had an abdominoplasty. She is seen before (a), 3 months after (B), 1 year after (c), 3 years after (D), 7 years after (e), and 10 years 
after her breast augmentation (F). the nipple level is unchanged. the lower pole level dropped 1.3 cm 3 months after surgery. its position 
remains unchanged 10 years later. Breast projection and upper pole projection are preserved. the upper pole contour is convex. MPost, 
plane of maximum postoperative breast projection.
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each group before surgery, 1 year after surgery, and 10 
years after surgery are presented as mammographs in  
Figures 3–6. To conserve Journal space, only the right 
breast measurements are shown, and only 3 time points 
are illustrated.

Statistical Analysis
Statistical analyses were performed using SPSS for Win-

dows version 25.0 (SPSS, Inc., Chicago, Ill.). Independent 
t tests were used to compare means between 2 groups, and 
1-way analyses of variance were used to compare means 

Fig. 2. this 55-year-old woman underwent a vertical breast reduction using a medial pedicle. the right resection weight was 360 g. She 
had a simultaneous abdominoplasty and liposuction of the abdomen and flanks. She is seen before (a), 3 months after (B), 1 year after (c), 
3 years after (D), 7.5 years after (e), and 10 years after surgery (F). the nipple position remains at the apex 10 years after surgery. the lower 
pole level is elevated 4.5 cm 1 year after surgery. Breast projection and upper pole projection are maintained 10 years after surgery. the 
breast upper pole contour is linear at 1 year and 10 years, with a convexity ratio of 0.49.

Fig. 3. this mammograph represents the mean measurements for the patients undergoing breast aug-
mentation. the right breast is depicted before surgery, 1 year after surgery, and 10 years after surgery. 
the lower pole drops 2 cm 1 year after surgery and another 0.5 cm at 10 years. the nipple position 
remains unchanged. Both breast projection and upper pole projection are significantly increased (2 cm 
and 1 cm, respectively).
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across more than 2 groups. A sample size calculation in-
dicated that 20 patients and 4 groups would provide 80% 
power to detect a large treatment difference (f = 0.90). 
Paired t tests were used to compare preoperative measure-
ments with 1-year and 10-year measurements. Tukey HSD 
post hoc comparisons were used to compare the group 
means when the analysis of variance was significant. A val-
ue of P < 0.05 was considered significant.

RESULTS
Each patient group consisted of 5 women, for a total of 

20 patients (Table 1). The mean patient age was 41 years 
(range, 24–57 years). Patients undergoing mastopexy were 
significantly older, on average, than the other patients  
(P = 0.001). The mean follow-up time for all patients was 

10.8 years (range, 8–14 years). The mean breast implant 
volume for breast augmentation was 420 cc for the right 
breast and 414 cc for the left breast. The mean implant 
volume for augmentation/mastopexy was 361 cc on both 
sides. The mean resection weights for women undergo-
ing augmentation/mastopexy (right, 85 g; left, 60 g) were 
lower (although not significantly) than for mastopexy pa-
tients (right, 169 g; left, 139 g).

Breast Augmentation
Figure 1 depicts a breast augmentation patient at 

various times after surgery up to 10 years. Figure 3 is a 
mammograph representing mean measurements before 
surgery, 1 year after surgery, and 10 years after breast aug-
mentation. The nipple level did not change significantly 

Fig. 4. this mammograph represents the mean measurements for the patients undergoing vertical 
mastopexy. the right breast is depicted before surgery, 1 year after surgery, and 10 years after surgery. 
the lower pole is elevated 2.1 cm at 1 year but drops 0.4 cm between 1 and 10 years. the nipple position 
is corrected, with no sign of overelevation. Both breast projection and upper pole projection are in-
creased. Breast convexity (upper pole projection/breast projection) measured 0.44 1 year after surgery 
and 0.45 10 years after surgery, reflecting a slightly concave profile.

Fig. 5. this mammograph represents the mean measurements for the patients undergoing vertical 
augmentation/mastopexy. the right breast is depicted before surgery, 1 year after surgery, and 10 
years after surgery. the lower pole is elevated 3 cm but drops about 1 cm in long-term follow-up. at 
10 years, the lower pole level remains 2 cm higher than its preoperative level. Both breast projection 
and upper pole projection are substantially increased. Breast convexity measured 0.62 at 1 year and 
0.57 at 10 years.
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after breast augmentation. The lower pole level dropped 
significantly after surgery on both sides (P < 0.05). One 
year after surgery, the lower pole level was 2.0 cm lower 
for the right breast. Ten years after surgery, it dropped an-
other 0.5 cm, on average (Fig. 3). Breast projection was in-
creased at 1 year (right, 2.1 cm; left, 1.8 cm). This increase 
was maintained 10 years after surgery (right, 2.0 cm; left, 
1.8 cm). Similarly, upper pole projection was increased 
at 1 year (right, 1,2 cm; left, 0.9 cm). Upper pole projec-
tion decreased slightly (but not significantly) at 10 years 
(Table 2).

The right breast convexity (upper pole projection/
breast projection) measured 0.53 on the right and 0.58 on 
the left 1 year after surgery. At 10 years, these ratios were 
0.51 on both sides, reflecting a slightly convex profile.

Vertical Mastopexy
Figure 4 is a mammograph that shows mean values for 

the right breast before, 1 year, and 10 years after vertical 
mastopexy. On average, the preoperative right nipple lev-
el was 4.5 cm below the level of maximum postoperative 
breast projection (MPost) and the left nipple was located 
3.4 cm below this plane. After vertical mastopexy, the right 
nipple was elevated to the breast apex without overeleva-
tion (Fig. 4). The difference in nipple level was highly sig-
nificant (P < 0.001) at 1 and 10 years, with no significant 
change in nipple level between 1 and 10 years. The lower 
pole level was also significantly elevated at 1 year (right, 
2.1 cm; left, 2.2 cm). Between 1 and 10 years, the lower 
pole level settled 0.4 cm on the right and 0.9 cm on the 
left. At 10 years, the nipples remained significantly above 
their preoperative level (P < 0.05).

At 1 year, breast projection was increased 1.5 cm on the 
right and 0.9 cm on the left. At 10 years, breast projection 
remained 1.7 cm greater on both sides, significantly great-
er than before surgery (P < 0.01). Upper pole projection 

increased 0.5 cm on the right and 1.0 cm on the left at 1 
year. At 10 years, the mean increments were 0.7 and 0.8 cm.

The right breast convexity (upper pole projection/
breast projection) measured 0.44 1 year after surgery on 
the right and 0.57 on the left. These measurements were 
0.45 and 0.49, respectively, at 10 years, reflecting a slightly 
concave profile (Fig. 4).

Vertical Augmentation/Mastopexy
The mean right nipple level was 5.3 cm below the 

MPost plane before augmentation/mastopexy (Fig. 5), 
and the mean left nipple position was 4.8 cm below this 
plane. One year after surgery, the nipple level was at the 
level of the breast apex without overelevation on both 
sides. Ten years after surgery, the nipple was located 0.8 cm 
below the MPost plane on the right and 0.9 cm below this 
plane on the left. Nipple elevation was highly significant  
(P < 0.001) at both follow-up times. At 1 year, the right low-
er pole level was lifted 2.9 cm on the right and 2.5 cm on 
the left. At 10 years, these changes were 2.0 cm on the right 
and 1.5 cm on the left, indicating about 1 cm of settling on 
each side, although the lower pole levels remained signifi-
cantly higher (P < 0.01) than the preoperative levels.

Breast projection increased 2.8 cm on the right and 
2.4 cm on the left at 1 year. At 10 years, these increases 
were 2.5 cm and 2.0 cm. Upper pole projection increased 
2.4 cm at 1 year on the right and 2.3 cm on the left. At 
10 years, these increments had decreased to 1.7 cm and 
1.9 cm, respectively.

Breast convexity measured 0.62 and 0.64 1 year after 
surgery versus 0.57 and 0.63 10 years after surgery, indicat-
ing that upper-pole convexity persisted long-term.

Breast Reduction
The mean preoperative nipple levels were 6.7 cm be-

low the MPost plane on the right side and 6.3 cm below 

Fig. 6. this mammograph represents the mean measurements for the patients undergoing vertical 
breast reduction. the right breast is depicted before surgery, 1 year after surgery, and 10 years after 
surgery. the nipple position is corrected, remaining at the level of the breast apex with no sign of over-
elevation. the lower pole is elevated 3.9 cm, with little change in the lower pole level between 1 year 
and 10 years. Breast projection and upper pole projection are slightly increased compared with preop-
erative values and this difference is maintained at 10 years. the upper pole contour is almost linear with 
a convexity ratio of 0.52.
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this plane on the left side (Fig. 6). One year after surgery, 
the right nipple was located at the breast apex; the left nip-
ple level was 0.5 cm overelevated, on average. At 10 years, 
the right nipple position was unchanged; the left nipple 
was 0.7 cm overelevated. These changes were significant at 
both time points on both sides (P < 0.05). The right lower 
pole was elevated 3.9 cm at 1 year on the right and 4.3 cm 
on the left. There was no significant settling of the lower 
poles between 1 and 10 years.

At 1 year, the right breast projection increased 0.9 cm 
and the left breast projection increased 1.6 cm. At 10 
years, these increases measured 1.4 cm and 1.6 cm. These 
changes were not significant at either time point. Upper 
pole projection increased 0.8 cm on the right and 1.4 cm 
on the left at 1 year. At 10 years, these increases were 1.3 
and 1.5 cm, respectively. This change was significant at 10 
years (P < 0.05) but not at 1 year.

Breast convexity at 1 year was 0.48 on the right and 
0.53 on the left. These ratios measured 0.52 and 0.55 at 
10 years.

Complications
None of the patients experienced systemic complica-

tions. No patient required a return to the operating room. 
One breast reduction patient had a small hematoma that 
was aspirated once in the office, and another reduction 
patient underwent a revision of dog ears in the office un-
der local anesthesia. There were no implant-related com-
plications.

DISCUSSION

Measuring Device
Tape measurements may be affected by interop-

erator error.23 When measuring the distance from the 
nipple to the IMF, the skin is subjected to a variable de-
gree of stretch, increasing the likelihood of intrarater 
and interrater variability.23 Moreover, when a vertical 
method is used, the inframammary fold (IMF) level is 
elevated after surgery.24 Unlike the sternal notch, the 

Table 1. Data for 20 Patients Undergoing Breast Augmentation and Vertical Mammaplasties

Parameter Augmentation Mastopexy
Augmentation/ 

Mastopexy Reduction All Procedures P

No. 5 5 5 5 20  
Age (y)
  Mean 28.4 50.6 43.2 42.2 41.1  
  SD 3.6 8.5 4.0 10.2 10.5 0.001*
  Range 23.6–33.1 36.3–57.4 38.4–47.0 32.1–55.8 23.6–57.4  
Follow-up time (mo)     
  Mean 124.8 131.2 130.2 130.4 129.2  
  SD 19.1 34.5 13.2 32.6 24.4 NS
  Range 105–151 95–154 116–152 97–172 95–172  
Right implant volume (cc)     
  Mean 420.0 — 361.0 — 390.5  
  SD 27.4 — 117.8 — 86.4 NS†
  Range 400–450 — 200–510 — 200–510  
  n 5 0 5 0 10  
Left implant volume (cc)     
  Mean 414.0 — 361 — 387.5  
  SD 21.9 — 117.8 — 84.6 NS
  Range 400–450 — 200–510 — 200–510  
  n 5 0 5 0 10  
Smoking status       
  Nonsmoker 4 5 5 5 19 —
  Smoker 1 0 0 0 1  
Implant style       
  Mentor, silicone gel, Moderate Plus Profile‡ 1 — 0 — 1  
  Mentor, saline, Moderate Plus profile 3 — 5 — 8 —
  Allergan, saline, Moderate Profile§ 1 — 0 — 1  
Right resection weight (g)      
  Mean — 169.3 85.0 447.0 256.9  
  SD — 86.9 50.9 284.0 246.3 —
  Range — 78–251 27–150 288–953 27–953  
Left resection weight (g)     
  Mean — 139.3 59.8 448.8 241.8  
  SD — 105.1 24.0 335.0 278.2 —
  Range — 18–203 24–74 228–1,040 18–1,040  
Body mass index (kg/m2)       
  Mean 21.2 22.1 21.2 27.0 22.9  
  SD 3.4 1.6 2.7 4.4 3.8 < 0.05*
  Range 16.7–25.2 20.1–24.5 17.3–23.8 20.3–32.1 16.7–32.1  
NS, not significant.
*One-way analyses of variance were used to compare procedure groups. Tukey HSD post hoc tests indicated that breast augmentation patients were significantly 
younger than mastopexy (P = 0.001), augmentation/mastopexy (P < 0.05), and reduction patients (P < 0.05). Breast reduction patients had a significantly higher 
mean body mass index than augmentation/mastopexy and augmentation patients (P < 0.05).
†Independent t tests revealed that breast implant volumes did not differ significantly between the breast augmentation and augmentation/mastopexy groups.
‡Mentor (Mentor Corp., Santa Barbara, Calif.) 1000 smooth, round, Moderate Moderate Plus Profile, silicone gel breast implant; Mentor 2000 smooth, round, 
Moderate Plus profile, saline-filled breast implant.
§Allergan (Allergan plc, Dublin, Ireland) Natrelle 68MP smooth, round, Moderate Profile, saline-filled implant.
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IMF is not a constant landmark. Patients do not inquire 
about the nipple-IMF distance, which is ideally longer 
than the 5-cm vertical limb length used for Wise pattern 
mammaplasties6,18 in an (often unsuccessful19) effort to 

avoid nipple overelevation. Patients are more interested 
in whether the breast will sag again with time.

Three-dimensional systems have their own limita-
tions.17,25,26 There is considerable subjectivity in identifying 

Table 2. Breast Projection and Upper Pole Projection Before and After Breast Procedures

Parameter Augmentation Mastopexy
Augmentation/ 

Mastopexy Reduction All Procedures P*

No. 5 5 5 5 20
Preoperative right breast projection (cm)
  Mean 6.18 6.69 6.04 7.75 6.72  
  SD 2.25 0.30 1.80 1.42 1.53 NS
  Range 3.67–8.02 6.20–7.02 3.66–8.42 5.96–9.31 3.66–9.31  
1-year right breast projection (cm)    
  Mean 8.23 8.15 8.79 8.62 8.47  
  SD 0.88 1.52 2.06 0.77 1.36 NS
  Range 7.27–9.00 6.72–10.75 5.36–10.92 7.86–9.78 5.36–10.92  
Difference between preoperative and 1 year (cm)     
 2.05 1.46 2.75 0.86 1.75 NS
10-year right breast projection (cm)     
  Mean 8.15 8.39 8.51 9.10 8.58  
  SD 1.46 0.76 1.81 0.47 1.15 NS
  Range 6.93–9.77 7.50–9.22 5.97–11.01 8.29–9.46 5.97–11.01  
Difference between preoperative and 10 years (cm)     
 1.96 1.70 2.47 1.35 1.86 NS
Preoperative left breast projection (cm)  
  Mean 6.81 6.69 5.99 7.93 6.86  
  SD 2.04 0.68 1.64 1.62 1.55 NS
  Range 4.9–8.98 5.87–7.36 4.06–7.81 5.68–9.42 4.06–9.42  
1-year left breast projection (cm)    
  Mean 8.59 7.62 8.43 9.48 8.52  
  SD 1.44 1.20 1.24 1.38 1.38 NS
  Range 7.52–10.22 6.76–9.70 6.57–9.67 7.72–11.01 6.57–11.01  
Difference between preoperative and 1 year (cm)     
 1.78 0.93 2.43 1.55 1.66 NS
10-year left breast projection (cm)     
  Mean 8.61 8.36 8.01 9.53 8.63  
  SD 2.38 0.95 1.14 0.77 1.30 NS
  Range 7.20–11.35 7.27–9.61 6.71–9.51 8.76–10.73 6.71–11.35  
Difference between preoperative and 10 years (cm)     
 1.80 1.68 2.01 1.60 1.77 NS
Preoperative right upper pole projection (cm)  
  Mean 3.11 3.13 3.07 3.39 3.18  
  SD 1.23 0.56 0.95 0.97 0.84 NS
  Range 1.83–4.28 2.48–3.76 1.83–4.44 2.15–4.71 1.83–4.71  
1-year right upper pole projection (cm)    
Mean 4.28 3.62 5.48 4.14 4.39  
  SD 0.81 0.81 1.54 1.04 1.26 NS
  Range 3.43–5.05 2.61–4.73 3.29–7.59 3.12–5.65 2.61–7.59  
Difference between preoperative and 1 year (cm)     
 1.16 0.48 2.40 0.75 1.21 < 0.01
10-year right upper pole projection (cm)     
  Mean 4.15 3.80 4.81 4.70 4.44  
  SD 2.12 0.66 1.22 0.49 1.12 NS
  Range 2.72–6.59 3.07–4.73 3.66–6.85 4.20–5.48 2.72–6.85  
Difference between preoperative and 10 years (cm)     
 1.04 0.67 1.74 1.31 1.25 NS
Preoperative left upper pole projection (cm)  
  Mean 4.07 3.37 3.18 3.66 3.51  
  SD 1.15 0.68 0.86 1.09 0.90 NS
  Range 3.21–5.37 2.47–3.95 2.12–4.20 2.27–4.80 2.12–5.37  
1-year left upper pole projection (cm)    
  Mean 4.94 4.34 5.44 5.03 4.94  
  SD 0.48 1.31 1.27 1.72 1.30 NS
  Range 4.54–5.47 3.29–6.55 3.70–7.01 3.23–6.95 3.23–7.01  
Difference between preoperative and 1 year (cm)     
 0.87 0.98 2.26 1.36 1.42 NS
10-year left upper pole projection (cm)     
  Mean 4.42 4.13 5.07 5.20 4.74  
  SD 1.80 0.89 1.12 1.23 1.20 NS
  Range 2.90–6.40 3.25–5.28 4.33–7.01 4.34–7.22 2.90–7.22  
Difference between preoperative and 10 years (cm)     
 0.35 0.76 1.90 1.53 1.22 NS
NS, not significant.
*One-way analyses of variance were used to compare procedure groups.
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breast borders and matching subsequent images.17 Imag-
ing the lower pole of the breast is a challenge, especially 
in large and ptotic breasts.27–30 Steen et al.25 found that 3-D 
measurements of base width and nipple-to-IMF distance 
did not correlate well with direct measurements because 
the landmarks are obscured.

Volume measurements are made difficult by the lack of 
a known boundary between the breast and chest wall.17,26 
Computed topography or magnetic resonance imaging 
can be used to visualize this border,17,26 but these are ex-
pensive and inconvenient tests, and the patient is usually 
positioned supine or prone,31,32 defeating the purpose of 
shape analysis.17 The IMF is difficult to visualize, hidden 
on the frontal view, and overlapped by a ptotic breast.17 
Many operators who have a 3-D system still rely on 1-di-
mensional surface measurements.10,11,14

The nipple is traditionally used as a landmark, but 
its position does not provide information regarding the 
shape and level of the breast mound.33 Breast shape and 
nipple position are 2 different parameters and are best 
considered separately.33

To accurately and objectively study morphologic 
changes, a 2-dimensional system is needed. Such a system 
is not too simple (ie, 1-dimensional measurements), yet 
not too complicated (3-D systems). It may be used to study 
existing lateral photographs, making retrospective studies 
possible, even on published photographs.19 There is no 
need for an expensive photographic setup. The reference 
plane is the level of maximum postoperative breast projec-
tion.17 The lower pole level, which is not hidden and easy 
to measure, replaces the IMF as a landmark. Breast area is 
a surrogate for volume. The chest wall component is the 
same when comparing postoperative and preoperative lat-
eral images; there is no need to identify the breast/chest 
wall boundary. When preoperative area measurements are 
subtracted from postoperative area measurements, this 
contribution cancels out.17 There is no need for a virtual 
chest wall template.17

Existing Studies
Hall-Findlay5 reported that the distance from the ster-

nal notch to the nipple increased 2 cm after augmentation 
and augmentation/mastopexy. There was minimal elon-
gation after mastopexy (0.5 cm) and reduction (0.3 cm). 
She also found that breast implants lower the lower pole 
and IMF, regardless of the surgeon’s efforts to preserve 
the fold and its ligamentous attachments. These findings 
were confirmed by the author’s previously published mea-
surement studies.18,22,24 It is not clear that efforts to fix the 
IMF level are effective, especially in the long term.34

Several studies have evaluated short-term changes 
in breast dimensions after breast reduction. Reus and 
Mathes1 reported an elongation of the lower pole, mea-
sured from the inferior margin of the areola to the IMF, 
after a Wise pattern inferior pedicle breast reduction 
despite limiting the vertical limb to 5 cm. The distance 
from the midclavicle to the nipple did not change. Conse-
quently, the nipple/areola was displaced superiorly on the 
breast mount after surgery. Similarly, Ahmad and Lista5 
found that the nipple moved up on the breast mound af-

ter a vertical breast reduction, stimulating these surgeons 
to situate the nipple a little lower, with the superior areo-
lar margin at the level of the IMF rather than the nipple 
itself. These authors found that the distance from the 
areola to the IMF shortens between 5 days after surgery 
and 4 years after surgery.5 Other investigators have found 
that that length of the vertical limb either stayed the same 
or increased after a breast reduction.2,4 This variability un-
derscores the limitations of this surface measurement in 
assessing surgical results.

Changes after a vertical mastopexy are known to in-
clude a modest increase in upper pole projection and 
breast projection (0.5 cm and 1.2 cm, respectively), and 
elevation of the lower pole and nipple level.18 Changes 
after a breast reduction are similar. Indeed, if a vertical 
technique is used, the 2 operations are identical, differen-
tiated only by the resection weights.

Patient surveys reveal that women prefer upper pole 
convexity.35 This appearance is most effectively produced 
by breast implants.18 Measurements reveal that breast au-
toaugmentation is ineffective.19 Breast implants are less 
prone to deformation36 and hold their shape more reli-
ably than breast tissue, aided by capsular contraction.18

Clinical Relevance
There are practical benefits to having long-term data. 

Patients should be informed that a breast augmentation 
does not “take up the slack.”18 In fact, the lower pole level 
is lower after the operation and gradually descends over 
time, although the nipple level tends to be static.

This study confirms earlier findings demonstrating the 
effectiveness of a vertical mastopexy and reduction in lift-
ing the nipple and breast mound.18 The author determines 
the nipple level in surgery after creation of the breast 
mound.18 The nipple is sited slightly below the breast apex 
to avoid nipple overelevation, which is a common prob-
lem associated with the Wise pattern and inferior pedicle.19 
Parenchymal resection (not just skin) avoids a persistent 
lower pole bulge that may require secondary correction.37

Augmentation/mastopexy combines the attributes 
of breast augmentation and mastopexy.22,37 The elevat-
ing effect of the mastopexy tends to overcome the low-
er-pole-lowering effect of an implant. The findings are 
summarized below:

Breast Augmentation
1.  The nipple position is not changed after breast aug-

mentation.
2.  Breast projection and upper pole projection are in-

creased, and these increments remain stable over 
time.

3.  The lower pole level drops after surgery and contin-
ues to settle gradually.

Mastopexy
1.  A vertical mastopexy produces a modest increase in 

breast projection and upper pole projection.
2.  The nipple and lower pole level are elevated.
3.  The lower pole settles gradually.
4.  The upper pole contour is slightly concave.
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Augmentation/Mastopexy
1.  More breast projection and upper pole projection 

are possible compared with a mastopexy without 
implants.

2.  The nipple and lower pole level are elevated.
3.  The lower pole settles over time.
4.  Convexity of the upper pole is maintained.

Reduction
1.  Changes are similar to a mastopexy but with greater 

lift of the nipple and lower pole level. These chang-
es persist long-term.

Limitations of the Study
This retrospective study is limited by a small number 

(n = 20) of nonconsecutive patients. Cosmetic breast pa-
tients are notorious for not keeping long-term follow-up 
appointments, especially for research purposes.38 The 
findings are applicable only to vertical mammaplasties. 
The comparisons do not take into account changes in the 
breast from aging. There are no untreated controls for 
comparison.

Strengths of the Study
Because the procedure is bilateral, 20 women provid-

ed 40 breasts for measurements at multiple time points. 
Weight-stable patients were treated by 1 surgeon using 
the same method, avoiding the influence of confounding 
variables.

CONCLUSIONS
A 2-dimensional measurement system allows quan-

titative evaluation of breast shape changes over time, 
providing long-term data on which to base clinical deci-
sions and inform patients regarding the longevity of the 
results.
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Swanson Center, 11413 Ash St, Leawood
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E-mail: eswanson@swansoncenter.com
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