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Comparison of Vertical and Inverted-T
Mammaplasties Using Photographic Measurements

Eric Swanson, MD ) ) )
Background: Surgeons have long debated the relative merits of vertical

and inverted-T mammaplasties. These debates have centered on surgeons’
opinions. Without measurements, this controversy is unlikely to be resolved.
This study compares these common techniques using a recently published
measurement system. Such a study using measurements on photographs
matched for size and orientation has not been previously published.
Methods: A prospective group of women undergoing primary vertical
mastopexies, augmentation/mastopexies, and reductions (n = 78) was
compared with a retrospective group of women treated with inverted-T
mastopexies, augmentation/mastopexies, and reductions (n = 35). Con-
secutive patients with photographs at least 3 months after surgery and no
subsequent procedures were evaluated.

Results: All patient groups demonstrated a significant elevation (P < 0.001)
of the breast mound. Vertical mastopexy, but not inverted-T' mastopexy, in-
creased breast projection and upper pole projection (< 0.008). Neither ver-
tical nor inverted-T breast reduction significantly increased breast projection.
Vertical breast reduction better preserved breast projection (P< 0.017) than
the inverted-T technique. Vertical reduction significantly increased upper
pole projection (< 0.008), but inverted-T reduction did not. The inverted-T
breast reduction caused greater breast constriction (reduced lower pole
distance) than the vertical technique. Lower pole ratios were significantly
higher for inverted-T patients (P< 0.01), indicating boxier lower poles.
Conclusions: Photographic measurements of relevant breast parameters
favor the vertical technique over the inverted-T technique and are consis-
tent with anatomical considerations and clinical experience. (Plast Reconstr
Surg Glob Open 2013;1:¢89; doi: 10.1097/GOX.0000000000000034; Published
online 24 December 2013)

the inverted-T technique, still popular in Amer-
ica,' largely due to the work of Hall-Findlay.?
There are a growing number of surgeons who have
abandoned the inverted-T procedure, including the
author, impressed not only by reduced scarring but

T he new millennium has witnessed a challenge to
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also by the improved shape provided by the vertical
technique.*?

In 2002, Rohrich' considered whether
limited-incision breast surgery represents a pass-
ing fad or emerging trend, pointing out that the
literature offered no comparison of breast shape
and contour between the inverted-T and limited-
incision techniques. Nahabedian'' wrote an editorial
critical of those who have relegated the inverted-T
technique to obsolescence, memorably titled “Scar
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Wars.” Certainly, there is a level of conviction on
each side of the debate. But what is the evidence?

Evaluation of changes in breast shape after sur-
gery, including breast projection, upper pole full-
ness, and “bottoming-out,” has been limited by the
lack of an accepted definition of these entities and
no standardized system of measurements. Without
measurements, there is likely to be no resolution of
the controversy. The author has recently published
such a system.*'*"” The purpose of this study is to
compare these procedures using measurements.
Such a study, using breast measurements to compare
relevant shape parameters for the 2 techniques, has
not been previously published.

PATIENTS AND METHODS

A prospective group of women undergoing a ver-
tical mammaplasty with and without simultaneous
implants (n = 78) was compared with a retrospective
group of women treated with the inverted-T tech-
nique (n = 35). The label “breast reduction” is used
for mammaplasties with resection weights of 300 g or
more from at least 1 breast." All procedures were bi-
lateral. Reconstructive patients were excluded. All im-
plants were placed submuscularly and all were round
and saline-filled (Mentor, Santa Barbara, Calif.).

Prospective Study

The prospective study group included consecutive
women undergoing primary mastopexy, augmenta-
tion/mastopexy, breast reduction, or reduction plus
implants from 2002 through 2007. Patients who
were unavailable for follow-up photographs at least
3 months after surgery (11 patients) or patients who
underwent another breast operation, except for scar
revisions performed under local anesthesia, before
postoperative photographs (2 patients) were exclud-
ed. The remaining 78 patients were evaluated, repre-
senting 85.7% of the primary procedures performed
during this 5-year period.

All mammaplasties in the prospective study group
were performed using the vertical technique with a
medially based pedicle? and intraoperative nipple
positioning."® All procedures were performed by the
author at a state-licensed ambulatory surgery center.
Institutional review board approval was obtained.

Disclosure: The author has no financial interest to
declare in relation to the content of this article. The
Article Processing Charge was paid for by the author.
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Retrospective Study

The retrospective study group included consecu-
tive women undergoing primary mastopexy, mas-
topexy/augmentation, or breast reduction during
the period 1996 through 2002. The same inclusion
criteria were used. A total of 35 consecutive patients
meeting these criteria were evaluated, representing
57.4% of primary procedures performed during
this period. The excluded patients consisted of 25
patients without follow-up photographs at least 3
months after surgery and 1 patient whose arms were
raised in the preoperative pictures, precluding com-
parative analysis.

All patients in the retrospective group were treat-
ed using the inverted-T technique for mastopexies
and the inverted-T, inferior pedicle technique for
breast reductions,'* limiting the vertical limb length
to 5cm. Similar to the vertical cases, the new nipple
position was determined intraoperatively.'?

Measurements

For the prospective group, standardized digital
photographs,” calibrated by having patients hold
a ruler, were stored on the Canfield Mirror 7.1.1
program (Canfield Scientific, Fairfield, N.J.). This
program matches images without distortion and as-
sists in measurements and area calculations.’ Breast
projection is measured along the plane of maximum
postoperative breast projection. Upper pole projec-
tion is measured along a plane bisecting the level of
maximum postoperative breast projection with the
level of the sternal notch.?

For the retrospective group of patients treated be-
fore 2002, analog photographs were scanned into the
same Mirror program. All photographs, analog and
digital, were taken using the same Nikon 60-mm lens
(Nikon, Tokyo, Japan). Calibration was performed
using an average upper arm length of 32.5cm."®

Ilustrations

[lustrations were created using the Adobe Photo-
shop CS2 Version 9.0.2 and Illustrator CS2 Version
12.0.1 softwares (Adobe Systems, San Jose, Calif.)
that provide a 2D rendering of the data based on ac-
tual mean breast dimensions.'*'* Illustrations of ver-
tical and inverted-T breast reductions are provided
in Figures 1 and 2. To conserve journal space, verti-
cal and inverted-T mastopexies and augmentation/
mastopexies are included in Supplemental Figures
1-4 (Supplemental Digital Content 1, http://links.
lww.com/PRSGO/A21).

Typical Patients
The “typical” patient is the patient from
each procedure group with the most average
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Reduction - Vertical

LPR 1.99

BME 6.84

Fig. 1. Breast shape before (A, C) and after (B, D) vertical breast reduction. Breast projection is maintained and upper pole
projection is increased. The nipple is slightly (and not ideally) overelevated. The upper pole contour describes a mild ogee
curve before surgery and is slightly convex (upper pole projection/breast projection) after surgery. An elliptical shape of
the lower pole is reduced to a semicircle. The mean lower pole ratio is just under 2.0. lllustrations are based on actual mean
breast measurements. BME indicates breast mound elevation; BPR, breast parenchymal ratio; LPR, lower pole ratio; MPost,
maximum postoperative breast projection.
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Reduction - Inverted-T

LPR 2,05

BME 5.81

Fig. 2. Breast shape before (A, C) and after (B, D) inverted-T breast reduction. Breast projection is reduced. Despite the use
of the 5-cm rule for the vertical limb of the inverted-T, the nipple is overelevated. The mean lower pole ratio, 2.05, is slightly
boxy. lllustrations are based on actual mean breast measurements. BME indicates breast mound elevation; BPR, breast pa-
renchymal ratio; LPR, lower pole ratio; MPost, maximum postoperative breast projection.
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before-and-after measurements based on z
scores. This statistical method was used to avoid
selection bias in presenting representative results
(Figs. 3 and 4).""

Statistical Analysis

Statistical analyses were performed using IBM
SPSS for Windows version 21.0 (SPSS, IBM, Ar-
monk, N.Y.). The null hypothesis was no signifi-

Sternal Notch

Upper Pole Projectian

MPost

MPre

cant difference in shape parameters between
mammaplasty techniques. One-way analysis of
variance was used to compare means for con-
tinuously measured variables. Independent ¢ tests
were used to compare means between 2 groups,
and paired ¢ tests were used to compare preop-
erative and postoperative measurements. The
“reduction plus implants” group was excluded
from comparisons because of its small sample size
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Fig. 3. Orientation-matched views of the vertical reduction patient with the most average
(lowest z-score) breast measurements. A 28-year-old woman before (A, C) and 6 mo after (B,
D) a vertical breast reduction using a medial pedicle. Resection weights: right breast, 367 g;
left breast, 464 g. Breast area is reduced 23% (shaded). Breast projection is slightly decreased
in this patient and upper pole projection is slightly increased. The lower pole level and breast
mound are elevated. Nipple position is appropriate. BME indicates breast mound elevation;
BPR, breast parenchymal ratio; LPR, lower pole ratio; MPost, maximum postoperative breast

projection.
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IRght LAR 2,09
EefLPR 2.03

Fig. 4. Orientation-matched views of the inverted-T reduction patient with the most average

Area 0.56
IConvexity 0.49
BPR 1.65

i BME 7.87 cm

(lowest z-score) breast measurements. A 37-year-old woman before (A, C) and 22 mo after
(B, D) an inverted-T, inferior pedicle breast reduction. Resection weights: right breast, 440g;
left breast, 510g. Breast projection and upper pole projection are decreased. The lower pole
distance is 6.2 cm shorter after surgery. The upper pole contour is linear before surgery and
slightly concave after surgery, with an upturned nipple. BME indicates breast mound eleva-
tion; BPR, breast parenchymal ratio; LPD, lower pole distance; LPR, lower pole ratio; MPre,
maximum preoperative breast projection; MPost, maximum postoperative breast projection.

(n=2). A Pvalue of less than 0.05 was considered
significant, except for multiple comparisons, for
which a Bonferroni correction was used. zscores
were computed by subtracting the group mean
and dividing by the group standard deviation for
each measurement, converting the patient’s mea-
surement into standard deviation units. An a pri-
ori power analysis was performed for the one-way
analysis of variance. To achieve 80% power, with an
a level of 0.05, sufficient to detect a moderate treat-
ment effect (f=0.40)"® comparing across 3 groups,
66 subjects would be needed.*

6

RESULTS

There were no significant differences between
prospective and retrospective patient groups in
mean age, follow-up time, implant volume, or resec-
tion weights (Tables 1 and 2). No significant differ-
ences in these parameters were detected comparing
participants and patients who did not meet the inclu-
sion criteria.

Breast mound elevation is defined as the verti-
cal change in level of the plane of maximum breast
projection.® All patient groups demonstrated a sig-
nificant elevation (P < 0.001) of the breast mound,
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Table 1. Patient Data for Prospective Study of Patients Treated with a Vertical Mammaplasty

Augmentation/ Reduction + All Prospective
Mastopexy Mastopexy Reduction Implants Procedures P*
No. patients 23 34 19 2 78
Age,y
Mean 41.1 41.3 40.3 31.0 40.7
SD 11.7 8.2 10.7 11.1 9.9 NS
Range 23.4-65.4 24.1-60.9 27.6-63.2 23.3-38.8 23.3-65.4
Follow-up time, mo
Mean 9.2 8.9 11.4 3.0 9.4
SD 8.7 6.2 9.2 0.0 7.8 NS
Range 3.0-34.4 3.0-26.5 3.0-36.6 3.0-3.0 3.0-36.6
Right implant volume, mL
Mean — 310.4 — 245.0 306.7
SD — 91.2 — 7.1 89.8 —
Range — 200-550 — 240-250 200-550
Left implant volume, mL
Mean — 314.2 — 250.0 310.6
SD — 85.7 — 14.1 84.6 —
Range — 200-515 — 240-260 200-515
Right resection weight, g
Mean 85.1 51.7 548.0 494.0 193.8
SD 93.6 56.5 239.4 39.6 251.1 <0.001
Range 0-292 0-174 278-953 466-522 0-953
Left resection weight, g
Mean 99.2 45.7 541.5 376.0 190.7
SD 103.9 58.2 232.8 87.7 245.6 <0.001
Range 0-286 0-254 245-1040 314-438 0-1040

*A one-way analysis of variance was used to compare procedure groups, omitting the reduction + implants group because of its small

sample size.
NS, not significant.

Table 2. Patient Data for Retrospective Study of Patients Treated with an Inverted-T Mammaplasty

Augmentation/ All Retrospective
Mastopexy Mastopexy Reduction Procedures P* Py
No. patients 10 13 12 35
Age,y
Mean 40.2 37.4 45.0 40.8
SD 8.2 10.0 18.6 13.3 NS NS
Range 32.4-58.7 28.3-67.3 12.3-67.4 12.3-67.4
Follow-up time, mo
Mean 11.6 10.9 12.5 11.6
SD 17.0 11.8 16.2 14.5 NS NS
Range 3.0-58.5 3.0-43.2 3.0-60.4 3.0-60.4
Right implant volume, mL
Mean — 335.4 — 335.4
SD — 83.5 — 83.5 — NS
Range — 220-525 — 220-525
Left implant volume, mL
Mean — 342.7 — 342.7
SD — 84.4 — 84.4 — NS
Range — 220-550 — 220-550
Right resection weight, g
Mean 21.2 0 701.8 246.7
SD 67.0 — 253.1 365.0 <0.001 NS
Range 0-212 0-0 440-1180 0-1180
Left resection weight, g
Mean 31.1 0 718.5 255.2
SD 70.6 — 225.7 365.0 <0.001 NS
Range 0-211 0-0 510-1160 0-1160

*A one-way analysis of variance was used to compare the means across procedure groups.

1The prospective procedures from Table 1 and the retrospective procedures from Table 2 were compared using independent ¢ tests.

NS, not significant.



averaging approximately 5cm (Table 3), with no
significant difference between techniques. Breast
areas were reduced after mastopexies and reduc-
tions and increased after augmentation/mastopex-
ies (Table 4).

Lower pole ratios assess the boxiness of the lower
pole by dividing the lower pole width by its vertical
length.? For vertical mastopexy and reduction pro-
cedures, the mean lower pole ratio measured 1.91
on the right and 1.89 on the left (Table 5). For
inverted-T procedures, these ratios were significantly
higher, measuring 2.05 on the right (P < 0.01) and
2.10 on the left (P<0.001).

Breast implants boosted breast projection
and upper pole projection regardless of tech-
nique (P < 0.008). Vertical mastopexy increased
breast projection and upper pole projection (P
< 0.008). Inverted-T mastopexy did not signifi-
cantly increase breast projection or upper pole
projection (Table 6).

Neither vertical nor inverted-T breast reduction
significantly increased breast projection (Table 6
and Fig. 5). For inverted-T reductions, there was an
average loss of breast projection of 1.18cm on the
right (not significant) and 1.58cm on the left (P <
0.008). Vertical breast reduction better preserved
breast projection (P < 0.017) than the inverted-T
technique. Vertical reduction significantly increased
upper pole projection (P< 0.008), but inverted-T re-
duction did not (Table 6 and Fig. 6).

Table 3. Breast Mound Elevation
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All vertical mammaplasties, including augmenta-
tion/mastopexies, reduced (elevated) the lower pole
level on both sides (P < 0.008) (Table 6 and Fig. 7).
The inverted-T procedure did not raise the lower
pole significantly for augmentation/mastopexy but
raised the lower pole level significantly for breast re-
duction and mastopexy (P< 0.008).

The lower pole distance® (the length along the
lateral curve from the plane of maximum postop-
erative breast projection to the posterior breast mar-
gin), a measure of breast constriction, was reduced
in both vertical and inverted-T breast reductions, but
to a greater degree for inverted-T reductions (right,
not significant; left, P< 0.017) (Table 6 and Fig. 4).

Vertical mastopexy, augmentation/mastopexy,
and reduction significantly (< 0.008) increased the
breast parenchymal ratio (upper pole area/lower
pole area). The inverted-T procedure increased the
breast parenchymal ratio significantly on both sides
for breast reduction (P< 0.008) and on the left side
for mastopexy (P < 0.008), but on neither side for
augmentation/mastopexy (Table 6).

DISCUSSION
The importance of evaluating the aesthetic result
after reduction mammaplasty is well recognized.?
Remarkably, no existing publication compares the
quality of the aesthetic result using defined, objective
measurements in consecutive patients. This investiga-
tion was undertaken to remedy this deficiency.

Augmentation/ Reduction + Combined
Mastopexy Mastopexy Reduction Implants Procedures P* Pt
Vertical

Right breast mound elevation, cm
Mean 5.53 4.36 6.84 7.62 5.33
SD 1.48 1.72 2.14 2.91 2.02 <0.001 —
Range 2.73-9.53 1.52-9.05 3.87-11.55 5.56-9.68 -1.43 to 11.55
n 23 34 19 2 76

Left breast mound elevation, cm
Mean 4.76 4.02 6.56 6.36 4.88
SD 1.77 1.47 1.47 3.12 1.86 <0.001 —
Range 2.49-9.82 0.94-7.09 4.79-11.13 4.15-8.56 -1.56 to 11.13
n 23 34 19 2 76

Inverted-T

Right breast mound elevation, cm
Mean 4.23 3.78 5.81 — 4.61
SD 2.09 2.18 2.78 — 2.48 NS NS
Range 0.00-7.10 0.00-7.59 0.00-9.61 — 0.00-9.61
n 10 13 12 — 35

Left breast mound elevation, cm
Mean 4.71 3.92 5.47 — 4.68
SD 1.73 2.76 2.54 — 2.45 NS NS
Range 2.56-6.93 1.14-9.71 2.13-9.95 — 1.14-9.95
n 10 13 12 — 35

*A one-way analysis of variance was used to compare procedure groups, omitting the reduction + implants group because of its small sample

size.

tComparisons between vertical procedures and inverted-T procedures were computed using independent ¢ tests.

NS, not significant.
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Table 4. Preoperative and Postoperative Total Breast Area

No. Preoperative  Postoperative Postoperative /
Measurement Procedure Patients  Mean (SD) Mean (SD) Preoperative Mean (SD) P*
Right total breast
area, cm?
Mastopexy inverted-T 10 125.61 (36.26) 117.24 (41.90) 0.94 (0.21) NS
Mastopexy vertical 23 136.37 (42.99) 112.22 (39.87) 0.82 (0.11 <0.007
Augmentation/mastopexy 13 100.56 (29.03) 124.71 (35.36) 1.27 (0.24) <0.007
inverted-T
Augmentation/mastopexy 34 127.20 (39.07) 140.33 (31.57) 1.14 (0.19) <0.007
vertical
Reduction inverted-T 12 184.26 (34.37) 111.07 (24.26) 0.61 (0.12) <0.007
Reduction vertical 19 178.73 (40.21) 121.86 (23.40) 0.71 (0.09) <0.007
Reduction + implants 2 164.01 (60.50) 110.39 (9.53) 0.71 (0.20) NS
Left total breast
area, cm?
Mastopexy inverted-T 10 135.22 (34.76) 117.06 (35.14) 0.87 (0.17) NS
Mastopexy vertical 23 138.30 (47.45) 124.10 (47.30) 0.89 (0.12) <0.007
Augmentation/mastopexy 13 111.81 (47.20) 141.46 (38.74) 1.36 (0.28) <0.007
inverted-T
Augmentation/mastopexy 34 130.35 (38.59) 148.73 (34.33) 1.18 (0.20) <0.007
vertical
Reduction inverted-T 12 195.23 (37.98) 118.36 (24.44) 0.61 (0.09) <0.007
Reduction vertical 19 185.42 (40.54) 137.14 (30.17) 0.74 (0.11) <0.007
Reduction + implants 2 147.77 (57.45) 123.35 (33.97) 0.85 (0.10) NS

*Preoperative and postoperative means were compared using a paired t test. The Bonferroni correction is P < 0.05/7; the significance level is

P<0.007.
NS, not significant.

Origins

The history of mastopexy and breast reduction is
important because many old concepts continue to
influence our thinking today. Aubert,”! in 1923, is
credited as the first surgeon to transpose the nipple,
bringing it out through a new buttonhole located
higher on the breast. Nipple transposition has been
a cornerstone of breast reduction and mastopexy
surgery ever since. The inverted-T technique was in-
troduced by Kraske? and Lexer? in the 1920s. This
skin closure technique was also used by Biesenberg-
er?* and was widely adopted.”?” Aufricht® removed
breast tissue from the upper pole, transposed the
nipple, and used an inverted-T skin closure, relying
on the “skin brassiere” to provide form. Biesenberg-
er** and Maliniac® believed that the parenchymal

dissection was most important for shape, not the
skin covering. Penn® took Aufricht’s position that
it was the skin envelope that mattered. The skin/
parenchyma controversy continues to this day. Any
surgeon performing a skin-only mastopexy relies on
the skin envelope for shape. The inverted-T, inferior
pedicle reduction, described by Ribeiro,? Courtiss
and Goldwyn,* and Robbins'* in the 1970s, remains
the most common breast reduction technique used
in the United States, although the vertical technique
is gaining popularity.*

Nipple/Areola Transposition

Nipple/areola transposition is based on an as-
sumption that the nipple position falls on the breast
and needs to be elevated with respect to the breast

Table 5. Postoperative Lower Pole Ratio (Lower Pole Width/Lower Pole Length)

Measurement Procedure Inverted-T Mean (SD) Vertical Mean (SD) P*
Postoperative right lower pole ratio
Mastopexy 2.12 (0.18) 1.89 (0.21) <0.01
Augmentation/mastopexy 2.00 (0.25) 1.92 (0.23) NS
Reduction 2.05 (0.27) 1.89 (0.24) NS
All procedures 2.05 (0.24) 1.91 (0.22) <0.01
Postoperative left lower pole ratio
Mastopexy 2.20 (0.26) 1.87 (0.14) <0.001
Augmentation/mastopexy 1.98 (0.28) 1.88 (0.16) NS
Reduction 2.15 (0.36) 1.93 (0.19) NS
All procedures 2.10 (0.31) 1.89 (0.16) <0.001

Group sizes are as follows: inverted-T mastopexy, n = 10; vertical mastopexy, n = 23; inverted-T augmentation/mastopexy, n = 13; vertical aug-
mentation/mastopexy, n = 34; inverted-T reduction, n = 12; and vertical reduction, n = 19.
*Comparisons between vertical and inverted-T procedures were computed using independent  tests.

NS, not significant.



Table 6. Difference in Breast Measurements (Postoperative-Preoperative)
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Inverted-T Vertical

Measurement Procedure Mean (SD) P* Mean (SD) P* Pt
Right breast projection, cm

Mastopexy 0.95 (1.01) NS 0.98 (1.06)  <0.008 NS

Augmentation/mastopexy 2.71 (1.76) <0.008 2.45 (1.31)  <0.008 NS

Reduction -1.18 (1.35) NS 0.44 (1.47) NS <0.017
Left breast projection, cm

Mastopexy 0.77 (0.86) NS 1.27 (1.19)  <0.008 NS

Augmentation/mastopexy 3.23 (1.38) <0.008 2.55 (1.51)  <0.008 NS

Reduction -1.58 (1.66) <0.008 0.69 (2.07) NS <0.017
Right upper pole projection, cm

Mastopexy 0.56 (0.69) NS 0.35 (0.55)  <0.008 NS

Augmentation/mastopexy 1.66 (1.51) <0.008 1.64 (1.08)  <0.008 NS

Reduction -0.08 (1.08) NS 1.05 (0.94) <0.008 <0.017
Left upper pole projection, cm

Mastopexy 0.53 (0.79) NS 0.47 (0.65)  <0.008 NS

Augmentation/mastopexy 1.99 (1.53) <0.008 1.72 (0.93)  <0.008 NS

Reduction -0.02 (0.96) NS 0.73 (0.89)  <0.008 NS
Right lower pole level, cm

Mastopexy -2.32 (2.17) =0.008 -2.98 (1.41) <0.008 NS

Augmentation/mastopexy -1.03 (2.40) NS -1.64 (1.54) <0.008 NS

Reduction -5.01 (2.51) <0.008 -5.52 (1.88)  <0.008 NS
Left lower pole level, cm

Mastopexy -3.00 (1.93) <0.008 -3.03 (1.77) <0.008 NS

Augmentation/mastopexy -0.93 (2.34) NS -1.71 (1.835)  <0.008 NS

Reduction -5.22 (1.87) <0.008 -5.62 (1.70)  <0.008 NS
Right lower pole distance, cm

Mastopexy 0.28 (1.80) NS -0.24 (1.87) NS NS

Augmentation/mastopexy 3.17 (1.66) <0.008 1.87 (1.68)  <0.008 NS

Reduction -3.57 (1.89) <0.008 -2.59 (1.69) <0.008 NS
Left lower pole distance, cm

Mastopexy -1.08 (1.40) NS -0.29 (1.25) NS NS

Augmentation/mastopexy 2.96 (1.57) <0.008 1.80 (2.20)  <0.008 NS

Reduction -5.02 (1.88) <0.008 -2.83 (2.30) <0.008 <0.017
Right nipple level, cm

Mastopexy -5.32 (2.40) <0.008 -5.89 (1.45) <0.008 NS

Augmentation/mastopexy -4.88 (3.07) <0.008 -4.92 (1.61) <0.008 NS

Reduction -7.71 (3.54) <0.008 -8.42 (2.87) <0.008 NS
Left nipple level, cm

Mastopexy -6.45 (2.37) <0.008 -5.72 (1.88)  <0.008 NS

Augmentation/mastopexy -4.82 (2.82) <0.008 -4.70 (1.79) <0.008 NS

Reduction -7.67 (2.56) <0.008 -8.36 (2.35)  <0.008 NS
Right breast parenchymal ratio

Mastopexy 0.58 (0.65) NS 0.59 (0.22)  <0.008 NS

Augmentation/mastopexy 0.25 (0.72) NS 0.49 (0.38)  <0.008 NS

Reduction 0.99 (0.54) <0.008 0.93 (0.16)  <0.008 NS
Left breast parenchymal ratio

Mastopexy 0.82 (0.61) <0.008 0.62 (0.45)  <0.008 NS

Augmentation/mastopexy 0.31 (0.49) NS 0.54 (0.36)  <0.008 NS

Reduction 1.20 (0.32) <0.008 1.02 (0.23)  <0.008 NS
Right lower pole ratio

Mastopexy 0.61 (0.30) <0.008 0.45 (0.30)  <0.008 NS

Augmentation/mastopexy 0.44 (0.48) <0.008 0.44 (0.29)  <0.008 NS

Reduction 0.68 (0.22) <0.008 0.66 (0.28)  <0.008 NS
Left lower pole ratio

Mastopexy 0.69 (0.29) <0.008 0.42 (0.18) <0.008 <0.017

Augmentation/mastopexy 0.32 (0.59) NS 0.37 (0.22)  <0.008 NS

Reduction 0.73 (0.40) <0.008 0.63 (0.23)  <0.008 NS
Right areola diameter, cm

Mastopexy -0.49 (0.98) NS -1.06 (1.43) <0.008 NS

Augmentation/mastopexy 0.54 (1.62) NS -0.02 (1.56) NS NS

Reduction -1.59 (1.75) NS -2.31 (1.70)  <0.008 NS
Left areola diameter, cm

Mastopexy -0.71 (0.99) NS -0.99 (1.57) <0.008 NS

Augmentation/mastopexy 0.17 (1.53) NS 0.14 (1.61) NS NS

Reduction -1.58 (1.44) <0.008 -2.01 (1.56)  <0.008 NS

Group sizes are as follows: inverted-T mastopexy,
mentation/mastopexy, n = 34; inverted-T reduction, n = 12; and vertical reduction, n = 19.

n = 10; vertical mastopexy, n = 23; inverted-T augmentation/mastopexy, n = 13; vertical aug-

*Before-and-after comparisons were conducted using paired ¢ tests. The Bonferroni correction is P < 0.05/6; the significance level is P < 0.008.
TComparisons of change scores between techniques (inverted-T vs vertical) were computed using independent ¢ tests. The Bonferroni correc-
tion is P < 0.05/3; the significance level is P < 0.017.

NS, not significant.
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Right Breast Projection Preop
Postop

Mastopexy - inverted T (n = 10)

Mastopexy - vertical (n = 23)

Aug. Mastopexy - inverted T (n = 13)

Aug. Mastopexy - vertical (n = 34)

Reduction -inverted T (n=12)

Reduction - vertical (n =19)

Reduction + Implants - vertical (n = 2)

! |
10.00 12.00

Mean (cm)
Fig. 5. Right breast projection before (green) and after (blue) surgery.
Right Upper Pole Projection Preop
Postop

Mastopexy - inverted T (n = 10}

Mastopexy - vertical (n = 23)

Aug. Mastopexy - inverted T (n = 13)

Aug. Mastopexy - vertical (n = 34)

Reduction - inverted T (n=12)

Reduction - vertical (n =19)

Reduction + Implants - vertical (n = 2)

Mean (cm)

Fig. 6. Right upper pole projection before (green) and after (blue) surgery.
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l Preop
Postop

Mastopexy - inverted T (n = 10)

Mastopexy - vertical (n = 23)

Aug. Mastopexy - inverted T (n = 13)

Aug. Mastopexy - vertical (n = 34)

Reduction -inverted T (n=12)

Reduction - vertical (n =19)

Reduction + Implants - vertical (n = 2)

| I I
8.00 10.00 12.00

Mean (cm)

Fig. 7. Right lower pole level before (green) and after (blue) surgery. These measurements represent vertical dis-
tances from the most inferior point on the breast to the plane of maximum postoperative breast projection. Small-

er values indicated higher levels.

tissue. In an inverted-T mammaplasty, the nipple
is separated from the rest of the breast tissue and
moved superiorly while the surrounding breast tis-
sue is paradoxically displaced inferiorly."”® This ma-
neuver causes nipple overelevation.'*!?

Even today, no procedure has been shown to truly
accomplish upward movement of the breast on the
chest wall. The illusion of a breast lift can only be re-
liably achieved by resecting lower pole excess tissue
and filling the upper pole with an implant.?*=*

Measurements reveal that in 60% of mammaplas-
ty candidates, the nipple falls with the breast, not on
it, and when it does slide on the breast, the distance
is typically under 6.5cm."” Using the vertical tech-
nique, the nipple is raised with the breast mound
and requires minimal relocation. Notably, Dar-
tigues’®® original description of a vertical resection
did not include nipple transposition, an approach
that may still be suitable in secondary mammaplas-
ties. In these patients, the nipple position is rarely
too low.”

Anatomy

The inferior pedicle dissection removes breast
tissue from the superior, medial, and lateral por-
tions of the breast and preserves breast tissue cen-
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trally and inferiorly. Parenchymal removal from the
upper pole rather than the lower pole puzzled Ma-
liniac,” in 1950. This skin resection pattern makes
use of a horizontal ellipse that reduces breast pro-
jection and constricts the lower pole,'? a geometric
effect that is confirmed by measurements of lower
pole distance (Table 6 and Fig. 4). This parenchy-
mal resection removes the medial and lateral breast
tissue that might otherwise be used to elevate the
nipple and increase projection, the length dividend
that results from side-to-side closure of a vertical el-
lipse.'**? In an inverted-T mammaplasty, the breast
skin is pulled down rather than pushed up." Limit-
ing the vertical limb to 5cm does not prevent nip-
ple overelevation (Figs. 2 and 4)." Not surprisingly,
in view of the upper pole parenchymal resection,
the upper pole contour is consistently flat or con-
cave (Figs. 2 and 4).

A midline resection cannot interfere with medi-
ally and laterally based blood supply and sensation.
Ideally, the nipple/areola would remain attached
both medially and laterally and even superiorly,*” but
such a wide attachment allows minimal mobility and
was the shortcoming of the Strombeck procedure.”
Fortunately, unilateral pedicles, based either lateral-
ly or medially, are sufficient.”* The medial circula-
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tion is dominant in about 70% of women and lateral
circulation in 20% of women. Ten percent of women
have equal contributions.**

Hall-Findlay® found that a medially based pedicle
provided better breast shape, by preserving tissue in
the upper, medial quadrant, where it is desirable.
Because of its geometry, a vertical ellipse improves
projection and creates a tighter, more semicircular
lower pole than the inverted-T, inferior pedicle tech-
nique [Tables 5 and 6, Figs. 1-4, and Supplemental
Figs. 1-4 (Supplemental Digital Content 1, hitp://
links.lww.com/PRSGO/A21)]. These anatomic consid-
erations support the use of a vertical mammaplasty
and medially based pedicle.

Clinical Experience

The techniques are compared in Table 7. As
might be expected from anatomic considerations,
the inverted-T, inferior pedicle mammaplasty can
compromise nipple/areola perfusion. Lista and Ah-
mad’ report a series of 1501 vertical reductions with-
out a single case of nipple loss. This experience is
instructive to any surgeon wishing to avoid a compli-
cation that is devastating for patients and surgeons
alike. Nipple/areola loss after the vertical technique
may be related to compression and thinning of the
pedicle when a superior pedicle is used? a medial
pedicle is safer.

Sensation

Courtiss and Goldwyn,* in their well-known in-
vestigation of breast sensation, reported a 35% in-
cidence of persistent nipple numbness 2 years after
an inverted-T, inferior pedicle breast reduction. This
rate may be compared with a 21.5% incidence of

43

Table 7. Clinical Comparison of Inverted-T and
Vertical Mammaplasties

Inverted-T Vertical

Shape
Breast projection (increased)
Upper pole projection (increased)
Breast parenchymal ratio (increased) v
Upper pole contour (convex)
Breast mound elevation
Lower pole level elevation v
Lower pole distance (preserved)
Lower pole ratio (lower)
Scars
Limited scars
Safety
Nipple sensation
Nipple/areolar viability
Limited blood loss
Reduced operating time
Safety with simultaneous implants

AN N N NN N N N N N NN

persistent numbness 2.5 years after a vertical reduc-
tion.* Medial nipple innervation is important and
should be preserved; superior pedicles, used in the
Lejour technique, are more likely to compromise
sensation by sacrificing the deep innervation and by
partially excluding superficial medial innervation.*

Shape

It has been long recognized that the inverted-T
technique produces flattening of the upper poles,
boxiness of the lower poles, and a tendency to
bottom-out.?”* These clinical observations are con-
firmed by measurements in the present study.

Scars

The inverted-T, inferior pedicle technique pro-
duces a long inframammary scar, with levels of pa-
tient dissatisfaction in the range of 11-71%.*"! Scar
dissatisfaction after vertical mammaplasty is 4.7%.*
Patients consistently prefer the aesthetic result and
scars of the vertical technique.?*52-5

Safety

Vertical mammaplasty requires a shorter oper-
ating time and less blood loss than the inverted-T,
inferior pedicle technique.?” Blood transfusions are
avoided.” There is less surgeon fatigue and therefore
more opportunity to safely perform other cosmetic
surgeries at the same time.™

Limitations of the Study

The author first performed the vertical tech-
nique in 2002, so that patients in the prospective
study group include his learning curve experience.
Accordingly, the level of proficiency in the retro-
spective, inverted-T group is likely to be higher.
Despite this advantage for the inverted-T group,
the measurement data favor the vertical technique.
The retrospective group included fewer patients be-
cause only 57.4% of the retrospective study patients
met the 3-month follow-up criterion compared with
85.7% of the prospective study patients. Patients in
the retrospective group were often discharged from
follow-up after their 1 month postoperative photo-
graphs. Longer follow-up times are desirable, but
come at the price of a reduced inclusion rate. Other
studies have shown that postmammaplasty shape
changes after 3 months are minimal,”” indicating
that at 3 months swelling has resolved sufficiently for
the purpose of measurements.

This study compares a prospective cohort with a
historical control group. Two prospective contempo-
raneous cohorts are preferred. However, it would be
unethical for the author to conduct such a study be-
cause of known advantages of the vertical technique.
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Long-term changes in breast shape are not assessed;
such an analysis would be an appropriate subject for
future study.

Strengths of the Study

This study benefits from consistencies that re-
duce confounding factors—the same surgeon, the
same measurement system, and consecutive patients
meeting the same inclusion criteria. Treating all pa-
tients in each group with the same technique (the
author abandoned the inverted-T mammaplasty in
2002) removes selection bias that can weaken a com-
parison of cohorts if the surgeon prefers one tech-
nique more than the other for certain patients. For
example, a common practice is to use the vertical
technique for moderate degrees of hypertrophy and
the inverted-T reduction for very large ones.*

CONCLUSIONS
Photographic measurements of relevant breast
parameters favor the vertical technique over the
inverted-T technique and are consistent with ana-
tomical considerations and clinical experience.

Eric Swanson, MD
Swanson Center
11413 Ash Street
Leawood, KS 66211

E-mail: eswanson@swansoncenter.com
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