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Current options in reduction mammaplasty for severe
mammary hypertrophy include amputation with free-nip-
ple graft as well as the inferior pedicle and bipedicle
techniques. Complications of these procedures include
nipple-areola necrosis, insensitivity, and hypopigmenta-
tion. The purpose of this study was to determine whether
medial pedicle reduction mammaplasty can minimize
these complications. Twenty-three patients with severe
mammary hypertrophy were studied. The medial pedicle
successfully transposed the nipple-areola complex in 44 of
45 breasts (98 percent). Mean change in nipple position
was 17.1 cm, and mean weight of tissue removed was
1604 g per breast. Nipple-areola sensation was retained in
43 of 44 breasts (98 percent) using a medial pedicle.
Hypopigmentation was not observed, and central breast
projection was restored in all patients. This study has
demonstrated that medial pedicle reduction mamma-
plasty is a safe and reliable technique and should be given
primary consideration in cases of severe mammary hyper-
trophy. (Plast. Reconstr. Surg. 105: 896, 2000.)

Management of severe mammary hypertro-
phy continues to be optimized. Common sur-
gical options for reduction mammaplasty in-
clude amputation with free-nipple graft as well
as the bipedicle and inferior pedicle tech-
niques. All three methods are used extensively;
however, there are disadvantages to each when
used for severe mammary hypertrophy. Disad-
vantages include reduced nipple sensation,
nipple-areola necrosis, hypopigmentation, and
poor breast projection.1–3 This study describes
a new technique of reduction mammaplasty
using a medially based dermal pedicle for nip-
ple-areola transposition that effectively elimi-
nates these complications.

The principle of the medial pedicle is de-
rived from the superomedial technique of re-
duction mammaplasty described by Orlando
and Guthrie.4 The superomedial pedicle was
designed to shorten pedicle length and

broaden pedicle width as a means of enhanc-
ing blood flow and maintaining innervation to
the nipple-areola complex. Numerous studies
have demonstrated that the superomedial
pedicle is effective in the management of mild
to moderate mammary hypertrophy; however,
it has not been used for severe mammary hy-
pertrophy.4–7 Possible reasons include exces-
sive pedicle length as well as torsion, twisting,
and compression of the pedicle because of its
limited arc of rotation.6,8 To eliminate this pos-
sibility, the medial pedicle was designed with a
narrower base and no superior attachment,
thus permitting a wider arc of rotation. This
modification effectively eliminates pedicle-
related complications while maintaining the
advantages of the superomedial pedicle.

The purpose of this study was to assess
whether medial pedicle reduction mamma-
plasty is as effective as inferior pedicle reduc-
tion mammaplasty and amputation mamma-
plasty with free-nipple graft. Attention will
focus on viability and sensation of the nipple-
areola complex as well as projection of the
nipple and breast.

PATIENTS AND METHODS

Patients

Twenty-three patients with severe mammary
hypertrophy underwent medial pedicle reduc-
tion mammaplasty between June of 1996 and
December of 1998. Definitions of severe mam-
mary hypertrophy are varied and include cup
size, weight of resected breast tissue, and
height of nipple elevation.9–11 Inclusion for this
study required a minimum distance from the
nipple to the inframammary fold of 16 cm.
Bilateral gigantomastia was present in 22 pa-
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tients and unilateral gigantomastia in 1 patient
following right mastectomy for cancer. Mean
age was 31 years (range, 18 to 54 years). Mean
weight was 188 pounds (range, 150 to 252
pounds). Mean height was 5 feet 6 inches
(range, 4 feet 10 inches to 5 feet 9 inches). Bra
cup size was DD or greater in all patients. Neck

pain, back pain, and bra strap indentations
were reported by all patients.

Breast measurements were obtained with the
patient standing. Mean distance from the ster-
nal notch to the nipple was 38.4 cm on the
right (range, 29 to 42 cm) and 38.5 cm on the
left (range, 30 to 44 cm). Mean distance from
the nipple to the inframammary fold was 19.9
cm bilaterally (range, 16 to 24 cm). Mean base
width of the breast was 27.1 cm on the right
(range, 21 to 34 cm) and 27.8 cm on the left
(range, 22 to 34 cm). The new nipple was
positioned at a mean of 21.4 cm (range, 20 to
22 cm) from the sternal notch along the breast
meridian. The mean change in nipple position
was 17.1 cm (range, 12 to 22 cm).

Preoperative Markings

A modified Wise pattern is delineated on the
breast with the patient standing (Fig. 1). The
new nipple position is marked at the level of
the inframammary fold along the breast merid-
ian. The vertical limbs of the Wise pattern are
8 cm in length.

In the operating room with the patient su-
pine, the areolar diameter is marked at 4.2 cm.
The medial pedicle is defined with the base of
the pedicle oriented medially, such that one-
third of the total base width is along the medial
vertical limb and two-thirds of the width is
along the medial horizontal limb (Fig. 1).
Mean base width of the medial pedicle was 9.4

FIG. 1. (Above) The dominant internal mammary perfo-
rating vessels to the breast and nipple-areola complex. (Below)
The Wise pattern and the medial pedicle.

FIG. 2. (Above, left) The deepithelialized medial pedicle. (Above, right)
Medial dermoglandular quadrant resection. (Below) Remaining dermoglan-
dular segments are excised.
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cm (range, 6 to 11 cm), and mean distance
from the base to nipple was 14.8 cm (range, 10
to 19 cm). The distal aspect of the medial
pedicle is delineated with a 1-cm margin
around the nipple-areola complex to preserve
the vascular plexus.

Technique

Local vasoconstriction is obtained by first
infiltrating 0.25% lidocaine with epinephrine
1:200,000 along the proposed incisions (ex-
cluding the base of the medial pedicle). The
medial pedicle is deepithelialized, leaving the
nipple-areola complex intact (Fig. 2). Der-
moglandular wedge excisions of the medial,
inferior, lateral, and superolateral portions are
performed. The attachments of the medial
pedicle to the chest wall are maintained. Excis-
ing the lateral aspects of the pedicle facilitates
pedicle rotation and positioning. The presence
of bleeding is assessed at the distal aspect of the
pedicle. Absence of bleeding necessitates con-
version to a free-nipple graft. A temporary tri-
furcation suture is placed approximating the
inferior corner of the medial and lateral verti-
cal limbs of the Wise pattern to a predeter-
mined point on the inferior horizontal limb of
the Wise pattern (Fig. 3). The nipple-areola
complex is rotated superiorly toward the apex
of the vertical limbs. Twisting or kinking of the
pedicle is avoided. The skin edges are stapled
temporarily, and the patient is positioned up-
right to assess breast symmetry, fullness, and
nipple position. The nipple-areola complex is
exteriorized with its base at 4.5 cm above the
inframammary fold. A single drain is placed,
and the incisions are closed with interrupted
dermal and continuous subcuticular sutures.

RESULTS

Reduction mammaplasty via nipple-areola
transposition with a medial pedicle was at-
tempted on 45 breasts and completed on 44
(98 percent). Free-nipple graft was necessary
on one breast owing to absence of bleeding at
the distal pedicle. Nipple-areola viability was
maintained in all breasts following both the
nipple-areola transposition and free-graft tech-
niques. Sensation was retained in 43 of 44

FIG. 3. (A) Trifurcation suture placement. (B) Medial
dermal pedicle rotates superiorly. (C) Medial dermal pedicle
positioned and suture ligated.

FIG. 4. (Above) Severe mammary hypertrophy with patient
standing. (Below) Lateral view.

FIG. 5. Medial pedicle is delineated with patient supine.
Length is 16 cm and base is 9.5 cm.
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breasts (98 percent) following medial pedicle
reduction mammaplasty. This was assessed by
light touch and patient response. Sensation did
not return in the nipple-areola complex follow-
ing free graft.

Mean weight of breast removed was 1580 g
on the right (range, 930 to 2580 g) and 1627 g
on the left (range, 970 to 2530 g). The free-
nipple graft was necessary following excision of
2530 g in a breast with a medial pedicle length
of 18 cm. No pedicle became kinked or twisted
following rotation and positioning. Nipple-
areola hypopigmentation was not observed.
Breast and nipple projection was restored in all
patients.

Patient satisfaction following this procedure
was high. All patients reported relief of neck
pain, back pain, and bra strap indentations.
Loss of nipple sensation in the two patients
(two breasts) was not of special concern. All
patients were satisfied with nipple projection,
and 22 of 23 patients reported satisfaction with
breast shape. A “boxy” breast shape was noted
in one patient (two breasts) requiring revision

that consisted of excising the redundant skin
and fat along the medial inframammary inci-
sion.

Patient Profile

A 29-year-old woman with neck pain, back
pain, and bra strap indentations was evaluated
(Fig. 4). Bra size was 48 DDD, pregnancy status
was gravida 2 and para 2, body weight was 220
pounds, and height was 5 feet 9 inches.

Initial marks and measurements were made
with the patient standing. The sternal notch to
nipple distance was 41 cm bilaterally, and the
nipple to inframammary fold (inferior pedi-
cle) distance was 26 cm bilaterally. Base width
of the breast was 30 cm on the left and 29 cm
on the right. The new nipple position was
marked at 22 cm from the sternal notch, and
the change in nipple position measured 19 cm.
A modified Wise pattern was completed. Me-
dial pedicle length with the patient standing
was 18 cm bilaterally.

Secondary marks and measurements were
made with the patient supine. The medial

FIG. 6. (Above, left) Medial pedicle is deepithelialized and the dermoglandular excisions are completed. (Above, right) Medial
pedicle is elevated. Bleeding is present at the distal edge. (Below, left) Medial pedicle is positioned and the trifurcation suture
is ligated. (Below, right) The incisions are closed with a subcuticular suture. The nipple is pink and viable following the procedure.
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pedicles were delineated and measured 9.5 cm
at the base and 16 cm in length bilaterally (Fig.
5). The nipple to inframammary fold (inferior
pedicle) distance measured 20 cm on the right
and 21 cm on the left.

The operative technique is depicted in Fig-
ure 6. Postoperatively, the nipple-areola com-
plex has remained viable and sensate bilater-
ally. The patient was pleased with breast shape
and projection at the 2-month and 6-month
follow-up evaluations (Figs. 7 and 8). Preoper-
ative symptoms have resolved. Additional pa-
tients following medial pedicle reduction
mammaplasty are illustrated in Figures 9
through 12.

DISCUSSION

This study demonstrates that medial pedicle
reduction mammaplasty is a safe surgical op-
tion for severe mammary hypertrophy. Current
options include amputation mammaplasty with
free-nipple graft and the inferior pedicle and
bipedicle techniques. The complications of
these techniques, particularly the techniques
with long pedicles, have led to a search for
alternatives that would preserve the nipple and

also permit reduction to a smaller size. Reduc-
tion mammaplasty using a medial pedicle is
proposed as a procedure that solves these prob-
lems. Advantages of a medially based pedicle
include reliable circulation, preservation of
nipple-areola sensation, elimination of nipple-
areola hypopigmentation, and enhancement
of central breast projection.

The anatomic advantages of a medial pedicle
are numerous. The medial pedicle derives its
blood supply from the internal mammary ar-
tery and its innervation from the intercostal
nerves. Studies on the vascular territories of
the breast and nipple-areola complex have
demonstrated the internal mammary artery to
be the dominant blood supply in 70 percent of
patients.12 Studies on the innervation of the
nipple-areola complex have demonstrated fine
branches from both the anterior (medial) and
lateral 4th, 5th, and 6th intercostal nerves.13,14

The orientation of the medial pedicle permits
inclusion of the dominant vasculature and a
portion of the central breast innervation. In
addition, the pedicle permits a wider arc of
rotation, thus providing flexibility in place-

FIG. 7. (Above) The nipple-areola complex is viable and
sensate at the 2-month follow-up. (Below) Lateral view dem-
onstrating central projection of the breast.

FIG. 8. (Above) Anterior view at the 6-month follow-up.
The nipple appears elevated owing to mild “bottoming out”
of the breast. (Below) Lateral view at the 6-month follow-up.
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ment and positioning, which minimizes com-
plications.

The medial pedicle is a technique derived
from the superomedial pedicle that was ini-
tially described by Orlando and Guthrie.4 In
their original report of 12 patients following
superomedial pedicle reduction mammaplasty,
nipple-areola viability was demonstrated in 12
patients and sensitivity in 11 patients; however,
it is not known whether these patients had
mild, moderate, or severe mammary hypertro-
phy. Hauben5 used this technique on 78 pa-
tients, demonstrating no areolar or flap loss
and preservation of sensation in 83 percent of
patients after 8 months. The length of nipple
transposition ranged from 4 to 15 cm with a
median of 8 cm, and the weight of breast tissue
excised ranged from 210 g to 1850 g per breast.
Hauben stated that the superomedial pedicle
technique was suitable for breasts of “moderate
to rather large size.”7 Finger et al.6 used this
method in 291 breasts and found that resec-
tions as large as 4100 g and nipple transposi-
tions up to 30 cm were well tolerated with
nipple viability and preservation of sensation.

This study has demonstrated that the medial
pedicle may minimize complications of reduc-
tion mammaplasty for severe mammary hyper-
trophy. Nipple-areola viability was preserved in
all patients. Loss of nipple-areola sensation was
infrequent with a medial pedicle, occurring in
only one breast. The medial pedicle length in
this patient was 19 cm, which was the longest of
the 44 breasts, and the weight of tissue re-
moved was 1905 g. In this study, loss of sensa-
tion seems to be related to pedicle length
rather than weight of tissue removed, as resec-
tions of 2500 g did not result in sensory loss.
Nipple-areola pigmentation was preserved in
all 44 breasts (100 percent) following medial
pedicle reduction mammaplasty. Patient satis-
faction was high regarding breast shape, pro-
jection, and outcome.

Current techniques of breast reduction for
severe mammary hypertrophy use the inferior
and bipedicle as well as the amputation and
free-nipple graft techniques. The literature is
replete with advocates and opponents of each
technique. Opponents of inferior pedicle re-

FIG. 9. (Above) Preoperative, anterior view of a 27-year-old
woman with mammary hypertrophy. (Below) Lateral view.

FIG. 10. (Above) Postoperative view at the 7-month follow-
up. Weight of resected breast was 1250 g on the right and
1315 g on the left. The nipples have remained viable and
sensate. (Below) Lateral view demonstrating good breast and
nipple projection.
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duction mammaplasty for severe mammary hy-
pertrophy state that dermal pedicle techniques
in patients with a longer sternal notch to nip-
ple distance are more susceptible to nipple-
areola necrosis.1,15–18 Resections of greater than
1000 g per breast are more likely to result in
nipple and/or fat necrosis.15,19 Others, how-
ever, feel that it is the pedicle length, rather
than the weight of breast excised, that is the
primary determinant of postoperative compli-
cations.4,20 Sensory deficits are also more likely

following inferior pedicle techniques.1,15 Mc-
Kissock21 states that the bipedicle technique
should be limited to breasts with a nipple trans-
position distance less than 15 cm.

Advocates of the inferior pedicle technique
emphasize contrasting results. Georgiade et
al.22 have demonstrated that resections of up to
2500 g per breast with mean nipple transposi-
tion distance of 18 cm are safely performed.
Courtiss and Goldwyn11 reported on 12 pa-
tients in whom the nipple-areola complex was
elevated an average of 16 cm, and the average
weight of resected tissue per breast was 1050 g.
Partial areolar necrosis was observed in 1 of 24
breasts, and nipple-areola sensation was pre-
served in all breasts in which sensation was
present preoperatively. Chang et al.10 used this
technique in 24 patients with severe mammary
hypertrophy who had bilateral resections total-
ing 3000 to 5100 g. Complications occurred in
seven patients (29.2 percent). Nipple-areola
necrosis was noted in one patient, and no pa-
tients had loss of sensation. Roth et al.23 have
quantified blood flow to the nipple-areola com-
plex transposed on an inferior pedicle follow-

FIG. 12. At the 6-month follow-up, there has been mini-
mal interval change in breast projection and nipple position.

FIG. 11. (Above) Anterior view of a 26-year-old woman with
mammary hypertrophy. (Center) After removal of 1230 g from
each breast, the nipple-areola complex is viable and sensate
at the 2-month follow-up. (Below) Lateral view at the 2-month
follow-up demonstrating excellent breast and nipple projec-
tion.

902 PLASTIC AND RECONSTRUCTIVE SURGERY, March 2000



ing resections exceeding 2100 g and have dem-
onstrated an 83 percent reduction in flow.

Opponents of amputation mammaplasty
with free-nipple graft cite loss of nipple sensa-
tion, poor breast projection, loss of lactation,
and areolar hypopigmentation as the primary
reasons.2,11 Advocates of amputation mamma-
plasty with free-nipple graft state that refine-
ments of the technique have improved the
quality.3,24,25 Slezak and Dellon9 found that
pressure thresholds for the nipple, areola, and
skin are reduced, and vibratory thresholds are
elevated following amputation and free-nipple
graft. Necrosis of the nipple-areola complex
following free-nipple graft is a potential com-
plication; however, the incidence is low.23,25

The results of this study clearly demonstrate
that medial pedicle reduction mammaplasty is
a safe and reliable technique and should be
given primary consideration in cases of severe
mammary hypertrophy. The advantages of this
technique are that the medial pedicle contains
the primary blood supply to the breast and is
shorter than the inferior pedicle in a given
breast. This can optimize perfusion of the nip-
ple-areola complex. Innervation of the nipple-
areola complex is preserved, and the percent-
age of patients maintaining sensibility exceeds
that of the inferior pedicle as well as the am-
putation and free-nipple graft techniques. Re-
tention of sensation seems to be related to
pedicle length rather than weight of breast
tissue excised. Breast shape and projection are
enhanced when compared with amputation
and free-nipple graft and equivalent to that
obtained with the inferior pedicle technique.

Maurice Y. Nahabedian, M.D.
Johns Hopkins Medical Institutions
601 North Caroline Street, 8152C
Baltimore, Md. 21287
maurice@welchlink.welch.jhu.edu
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