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Background: Although many techniques of reduction mammaplasty are currently in use, a prospective study quantitating the sensation of the nipple-areolar complex (NAC) after the performance of speciﬁc techniques has not been performed.
Objective: The purpose of this study was to quantitate the postoperative sensation of the NAC after reduction
mammaplasty and to compare the results on the basis of the orientation of the vascularized pedicle.
Methods: We tested 42 patients divided into 4 groups: medial pedicle (9 patients), inferior pedicle (8 patients), free nipple transfer (8 patients), and a control group (17 patients). The speciﬁc mammaplasty technique chosen was based on
the preoperative assessment and the estimated volume of resection. A Wise pattern approach was used in all cases.
NAC sensation was quantiﬁed with the use of the Pressure Speciﬁed Sensory Device (Sensory Management Services
LLC, Baltimore, MD).
Results: We detected no signiﬁcant difference in the volume of reduction between the free nipple group and the medial
pedicle group (P =.14). NAC sensation in the free nipple transfer group was signiﬁcantly lower than either of the pedicle techniques and control group in all areas of testing (P < 0.001), whereas the medial and inferior pedicle groups had
no signiﬁcant sensory differences in NAC sensation (P < 0.001).
Conclusions: The medial pedicle technique is safe and reliable and can be used for large-volume reduction mammaplasty to optimize sensation of the NAC. (Aesthetic Surg J 2004;24:320-323)

C

urrent methods of reduction mammaplasty for
most women are based on transposition of the
nipple-areolar complex (NAC) on a pedicle of tissue. The principle advantages of the various pedicle techniques are preservation of the vascularity of and
innervation to the NAC. Reduction mammaplasty for
mild to moderate hypertrophy (<1200 g/breast) involving
NAC transposition is usually uncomplicated, with a high
percentage of women retaining viability and sensation.
However, large-volume reduction mammaplasty (>1200
g/breast) can result in morbidity related to the viability
and sensation of the NAC. In these cases, the technique
of using a free nipple graft is often preferred to preserve
the viability of the NAC; however, nipple sensation is
always diminished.
Reduction mammaplasty with NAC transposition
based on a medial pedicle was initially designed as an
alternative to amputation and free nipple grafting.
Initial studies demonstrated that the viability and sensation of the NAC was retained in 98% of women with
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severe mammary hypertrophy.1 This is because the perforating vessels from the internal mammary artery and
vein are the dominant source of blood to the breast in
most women and because the anterior division of the
intercostal nerves also innervate the NAC. Although
many techniques of reduction mammaplasty are capable of maintaining the viability and sensation of the
NAC, a prospective study quantitating the sensation of
the NAC after various techniques has not been performed.
The purpose of this study was to quantitate the postoperative sensation of the NAC after reduction
mammaplasty and to compare the results on the basis of
the orientation of the vascularized pedicle. The results of
pedicle techniques, including both the medial and inferior approaches were compared with those in standardized
controls and women who had undergone amputation
and free nipple grafting. The Pressure Speciﬁed Sensory
Device (PSSD: Sensory Management Services, LLC,
Baltimore, MD) was used to quantitate the sensation.
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Methods
Forty-two women who underwent large-volume reduction mammaplasty by the principal surgeon (M. Y. N.)
were retrospectively identified. Large volume reduction
was deﬁned as removal of more than 1000 g of tissue per
breast. Demographic and operative data, including age,
body-mass index (BMI), sternal notch–to–nipple distance
(SN-N), volume of reduction, date, and technical speciﬁcs
of the procedure were obtained from the medical records.
The 42 patients tested were divided into 4 groups on the
basis of the procedure performed: medial pedicle (9
patients), inferior pedicle (8 patients), free nipple transfer
(8 patients), and a control group (17 patients). Studies validating these techniques have been previously reported.2–4
The control group was divided into subgroups based on
bra-cup size (group 1, A–C; group 2, D–EE).
The speciﬁc mammaplasty technique chosen was based
on the preoperative assessment and the estimated volume of
resection. In general, when the length of the inferior pedicle
exceeded that of the medial pedicle, the medial pedicle was
chosen. The amputation–and–nipple graft technique was
chosen for certain patients requiring resections that exceeded 1500 g per breast or when there was insufﬁcient bleeding from the distal edge of the elevated dermoparenchymal
pedicle. A Wise pattern approach was used in all cases.
Postoperative follow-up for all women ranged from 6 to 36
months (mean 18 months). Institutional review board
approval was granted for this study.
Sensation of the NAC was quantiﬁed in all women with
the use of the PSSD. Clinical experience with this device
and the technical details of its use have been previously
reported.1 Simply stated, the PSSD is a handheld device
with 2 pressure-calibrated, computer-linked sensors. The
device is applied to the cutaneous surface at variable pressures until the patient is able to discriminate the sensation.
The pressure is recorded in grams per square millimeter.
Sensation of the NAC was quantiﬁed with the use of the
PSSD on the 4 quadrants of the areola (upper medial, upper
lateral, lower medial, lower lateral) and the nipple. Five
independent readings, assessed at each site, included 1 point
static and 1 point moving sensation. All sensory studies
were performed at least 6 months after reduction
mammaplasty. We conducted statistical analysis using
analysis of variance (ANOVA) and the Student t test.

Results
The mean age of the patients was 30 years (range
19–50 years), the mean BMI was 42 kg/m2 (BMI >30
deﬁned as obese), and the mean SN-N distance was 46 cm.
Comparison Study of Nipple-Areolar
Sensation After Reduction Mammaplasty

The mean volume of reduction in the inferior pedicle
group was signiﬁcantly less than that in the free nipple
transfer and medial pedicle groups (1.1, 2.0, and 1.7 kg,
respectively; P < 0.05, ANOVA). We detected no signiﬁcant difference in the volume of reduction between the free
nipple group (2.0 kg) and the medial pedicle group (1.7
kg; P = 0.14, Student t test). Average movement of the nipple in the medial pedicle, inferior pedicle, and free nipple
graft groups was 16.9, 7.3, and 16.8 cm, respectively. The
change in nipple position in the medial pedicle group was
signiﬁcantly larger than that in the inferior pedicle group
(P < 0.05, Student t test) but almost equal to that in the
free nipple graft group (P = 0.929, Student t test).
Analysis of sensation demonstrated that within the
control groups, sensitivity of the NAC was 10 times
greater for group 1 (bra size 34A–36C) than in group 2
(36DD–46EE; P < 0.002, 2-tailed paired Student t test).
Within the free nipple transfer group, sensation of the
NAC was signiﬁcantly lower than in either of the pedicle
groups in all areas of testing (P < 0.001, ANOVA). We
detected no significant difference in NAC sensation
between the medial and inferior pedicle groups (P <
0.001, Student t test; Table).

Discussion
The history of breast reduction dates back to the 6th
century AD, when Paulus Aegineta recorded his experience performing a reduction mammaplasty for the treatment of gynecomastia.5 Over the years, many different
techniques have been developed in which the primary
goals were to achieve an aesthetically pleasing breast
while maintaining the neurovascular integrity of the
NAC. These techniques were based on an idea championed by Biesenberger,6 who in 1931 described his technique of keeping the nipple attached to a parenchymal
pedicle as a means of preserving conical contouring of
the breast. Since then, multiple pedicle techniques have
been developed, including the dermal bipedicle,7 superior
pedicle,8 lateral pedicle,9 vertical bipedicle, 10,11 inferior
pedicle,3,12 and medial pedicle2; central breast reduction
by way of vertical mammaplasty with lipoplasty13; and
the “B” technique. 14,15 Free nipple transfer has been
advocated for those patients requiring very large reductions (1500–2000 g/breast), for elderly women with
comorbidities (to limit anesthesia time), and for women
who have undergone previous breast operations in whom
blood supply to the NAC is uncertain.16
We designed this study to assess the sensation of the
NAC after the use of various methods of reduction
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Table. Mean cutaneous measurements: Medial pedicle versus inferior pedicle, free nipple graft, and control group 2
Reduction mammaplasty technique
Site and type
of examination

Medial pedicle
(n = 9)

Nipple: 1-point moving
Nipple: 1-point static
Areola: 1-point moving
Areola: 1-point static

Inferior pedicle
(n = 9)

(2.09)*

1.47
4.47
4.87
14.79

5.36
13.34 (5.0)
8.29 (2.49)
22.99 (5.71)

(1.72)
(2.00)
(2.37)
(4.15)

Free nipple graft
(n = 8)
20.28
20.2
33.84
44.48

(10.06)
(5.53)
(14.97)
(12.73)

Group 2 36DD–46EE.
(n = 8)
4.54
10.2
8.15
21.37

(2.72)
(4.31)
(3.43)
(7.29)

P
.005
<.0001
.003
.002

*Numbers in parentheses represent standard deviation.

mammaplasty. The traditional method advocated for
large-volume reduction mammaplasty (>1200 g resected
per breast or elevation of the NAC of >16 cm) has been
to perform a free nipple graft to minimize the risk of
NAC ischemia or even total loss.17,18 Although this technique can preserve the viability of the NAC, its disadvantages include altered sensation or absence of sensation,
inability to lactate, and hypopigmentation. The results of
this study have demonstrated that all patients who underwent reduction mammaplasty by means of the free nipple
transfer technique had some return of NAC sensation
after surgery, albeit signiﬁcantly less than that in either of
the 2 pedicle technique groups.
The inferior and medial pedicle techniques preserved
normal to near-normal sensation in most breasts.
However, comparison of the volume of resection and
the distance of NAC transposition between the 2 methods demonstrated that the reductions involving a medial
pedicle were significantly larger. We found no significant difference in the volume of resection or distance of
NAC transposition when comparing the medial pedicle
technique with the amputation and nipple graft techniques. This comparison demonstrated superior sensation in the NAC after following medial pedicle
reduction mammaplasty. We therefore believe that
reduction mammaplasty based on a medial pedicle can
be safely performed in women with severe mammary
hypertrophy who would otherwise be candidates for
amputation and free nipple grafting. The benefits
include retained viability, improved sensation, and normal pigmentation of the NAC.
Despite the apparent advantages of reduction
mammaplasty based on a medial pedicle suggested by
our results, the methodology of this study includes several possible sources of error. The sample sizes for each
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group of women are relatively small; larger numbers
would reinforce the results. Technical factors that are
surgeon-dependent can also influence outcome. These
include placement of the NAC at the proper location on
the breast, design of the medial pedicle with an appropriate length-to-width ratio, maintenance of an adequate
dermoparenchymal attachment to the chest wall to augment the vascularity of the NAC, and tension-free closure. Another possible source of error involves the
interval between reduction mammaplasty and sensory
testing. The 6-month interval we chose may not have
provided sufficient time for nerve regeneration in some
women. However, it is unlikely that the free nipple
transfer group would undergo sufﬁcient nerve regeneration to surpass the medial pedicle group in postoperative
NAC sensation.

Conclusion
The medial pedicle technique is a safe and reliable
technique that can be applied to large-volume reduction
mammaplasty. The ability to preserve NAC sensation
with the use of a medial pedicle has been demonstrated,
and it is signiﬁcantly greater than the sensation preserved
by amputation and free nipple graft. We detected no signiﬁcant difference in NAC sensation after medial versus
inferior pedicle reduction mammaplasty. This finding
may be related to the volume of resection, which was signiﬁcantly greater for the medial pedicle group. ■
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