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Summary Background: The superomedial pedicle reduction mammaplasty has been noted in 
the literature to provide superior aesthetic results and longevity as well as shorter operative 
times. However, the inferior pedicle continues to be the most commonly utilized technique in 
the United States. There is a lack of large-volume outcome studies examining how the supero- 
medial pedicle technique compares against more established reduction methods. 
Methods: A retrospective review of 938 reduction mammaplasties was performed at a single 
institution over a 10-year period. A literature review of superomedial and inferior pedicle com- 
plication rates were performed. Study variables were compared against overall mean compli- 
cation rates for the two techniques. Logistic regression, paired student T-Tests, and Chi-square 
analyses were used to calculate adjusted odds ratios and to compare continuous and categorical 
variables. 

1 Active role in literature review, data collection and analysis, statistics analysis, manuscript writing, creation of figures and tables, and 
revisions. 

2 Participated in project development and data collection. 
3 Participated in manuscript surgical techniques and discussion sections writing and revisions. 
4 One of the main surgeons in the study. Participated overseeing project, review, and suggested revisions. 
∗ Correspondence to: Adam J. Bauermeister, Department of Surgery, Cleveland Clinic Florida, 2950 Cleveland Clinic Blvd, Weston, FL 

33331, USA 
E-mail address: Adam.Bauermeister@erlanger.org (A.J. Bauermeister). 

https://doi.org/10.1016/j.bjps.2018.12.004 
1748-6815/ © 2018 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by Elsevier Ltd. All rights reserved. 

http://dx.doi.org/10.1016/j.bjps.2018.12.004
http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjps.2018.12.004&domain=pdf
mailto:Adam.Bauermeister@erlanger.org
https://doi.org/10.1016/j.bjps.2018.12.004


Superomedial Pedicle Reduction Mammaplasty 411 

Results: Mean reduction weight was 730 g per breast, ranging from 100 to 4700 g. Overall com- 
plication rate was 16%, of which 10% were minor complications related to delayed wound heal- 
ing. No cases of skin flap necrosis occurred. Increased complications were highly correlated with 
a BMI > 30, breast reduction weights > 831 g, and sternal notch to nipple distances > 35.5 cm. 
Conclusions: The superomedial pedicle reduction mammaplasty technique is safe and reliable 
with a complication rate lower than the inferior pedicle technique. Based on our findings we 
propose that residents should be exposed to this method of reduction mammaplasty as part of 
a compilation of techniques learned in residency and that practicing surgeons would benefit 
from becoming familiar with its applications. 
© 2018 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by El- 
sevier Ltd. All rights reserved. 
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ymptomatic breast hypertrophy is a physically and men- 
ally debilitating medical condition. The physical symp- 
oms associated with this syndrome include persistent neck, 
houlder, and back pain, painful shoulder notching from 

rassiere straps, chronic intertriginous rashes of the infra- 
ammary folds, kyphosis, and neuropathies caused by the 
atient’s heavy breasts. 1-4 Conservative therapy has been 
ound to be ineffective in providing permanent relief with 
o published studies supporting the cost effectiveness of 
hese measures as a first line therapy for the treatment of
ymptomatic breast hypertrophy. 5,6 

Several studies have delineated the role of reduction 
ammaplasty in the relief of physical symptoms and im- 
rovement in quality of life. 7 –16 Reduction mammaplasty 
ot only helps resolve these physical symptoms and func- 
ional limitations imposed upon women by breast hyper- 
rophy but has also been shown to significantly improve 
elf-esteem and reduce the emotional strain produced by 
heir related anxiety and depression. 17 –20 More recent stud- 
es have even demonstrated improvement with patient 
eight loss, exercise/physical activity levels, and eating 
ehaviors. 21 

Considering these benefits, many women elect to un- 
ergo reduction mammaplasty. According to the American 
ociety of Plastic Surgeons (ASPS), 129,937 breast reduc- 
ions were performed in 2017. 22 This operation can be 
erformed by a number of techniques including suction 
ipectomy, free nipple grafting, and various pedicle designs 
nd skin resection patterns. Traditional teachings have 
sserted that an inferior pedicle confers the most vascu- 
ar reliability and thus is the technique of choice by the
ajority (69%) of plastic surgeons in the United States. 23 

owever, the superomedial pedicle technique is gaining ac- 
eptance as a reliable vascular pedicle and as an attractive
lternative approach for reduction mammaplasty. 
First described in 1957 by Arie, the superior pedicle

as found to be unreliable resulting in compromised nip-
le viability for long pedicle reconstructions. 24 –26 This tech- 
ique was further refined by Orlando and Guthrie in 1975
ith the incorporation of more medial parenchyma into the
edicle to ensure adequate vascularity of the nipple areo-
ar complex. 27 Later studies employing this approach have 
emonstrated safety with its utilization in larger breast 
eductions and a complication rate equivalent to that of
he inferior pedicle technique. 28,29 Comparatively, studies 
ave also exhibited decreased OR time, better cosmetic 
urability (less bottoming out or pseudoptosis over time), 
nd superior appearance (fuller medial breast volumes and 
leavage). 30 –34 

Herein, we report our experience with the superomedial 
edicle technique and examine its use in a larger patient
opulation. The purpose of this study is to provide sup-
orting data to help establish its safety and reliability as
n alternative approach to reduction mammaplasty. Surgi- 
al technique is reviewed and complication rates compared 
gainst currently published literature utilizing the supero- 
edial pedicle technique and more commonly used inferior 
edicle technique. 
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Figure 1 Pre-operative patient markings 
Preoperative markings for bilateral reduction mammaplasty us- 
ing the superomedial dermoglandular pedicle (indicated by 
shaded area) with wise-pattern skin reduction technique are 
applied in the surgical holding area. Patient positioned anteri- 
orly with arms relaxed at sides: 1. Midline – line drawn from 

sternal notch to umbilicus, 2. Breast meridian – line drawn bi- 
laterally, measured 7 cm lateral to sternal notch, from clavicle 
to nipple, 3. Pitanguy’s point – measured by palpating the infra- 
mammary crease and transposing this location to the overlying 
breast to mark the new nipple areolar complex location, 4. Wise 
incision pattern – a wire template, adjusted to each patient, is 
used to mark the wise incision pattern; usually the pattern has 
6 cm limbs with 120-degree angle. Patient positioned laterally 
with hands behind back: 5. Lateral breast incisions – the point 
where the lateral breast meets the chest wall is marked and a 
line is drawn medially at the inframammary crease to the me- 
dial corner of the breast. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Methods 

A retrospective chart review was performed of a series
of consecutive patients at a single institution undergo-
ing bilateral reduction mammaplasty for symptomatic
breast hypertrophy. Data spanning over a 10-year period
(2007–2016) comprising of 469 female patients (938 breast
reductions) who underwent 864 superomedial breast re-
ductions was analyzed. Patients included in the study were
all females between the ages of 18 and 76 who elected to
undergo bilateral reduction mammaplasty for symptomatic
macromastia. Patients excluded were all males and those
females who underwent reduction mammaplasty for uni-
lateral macromastia. Patient criteria for surgical technique
selection are discussed below. 

Literature review 

A systematic review of the literature was conducted to eval-
uate all current published reports on superomedial and in-
ferior pedicle reduction mammaplasty techniques in regards
to related surgical complications (1987–2018). Inclusion cri-
teria consisted of any publication in electronic or printed
media directly studying or commenting on the use of the
superomedial pedicle or inferior pedicle technique in re-
duction mammaplasty. Three medical databases (PubMed,
Ovid MEDLINE, and Google Scholar) were searched using the
above indicated techniques and plastic and reconstructive
surgery search terms. The current literature was critically
appraised and quality of selected articles were assessed and
manually filtered for relevance by two reviewers. Only stud-
ies printed in English were included. 

Surgical technique 

During the preoperative clinical evaluation, the patient
is measured in the standing position with shoulders and
arms in adduction. The following measurements are ob-
tained: breast ptosis and grade, nipple to sternal notch
distance, nipple to inframammary fold (IMF) distance, dis-
tance between the nipples, nipple areolar complex width,
and clavicle to nipple distance bilaterally. The patient is
then photographed. The ideal patient is someone with a
BMI < 30 kg/m 

2 , nipple to sternal notch < 30 cm, nipple to
inframammary fold < 21 cm and grade 2 ptosis. 35 

On the day of surgery, the patient is marked in the stand-
ing and anterior facing position with arms relaxed at sides
( Figure 1 ). We begin by drawing a line in the midline from
the sternal notch to the umbilicus. Next, a line is drawn bi-
laterally, measured 7 cm lateral to the sternal notch, which
goes from the clavicle to the nipple. This line marks the
breast meridian. Pitanguy’s point is then measured by pal-
pating the inframammary crease and transposing this loca-
tion to the overlying breast to mark the new nipple areolar
complex (NAC) location. We then proceed with the use of a
wire template to mark a wise incision pattern. Next, the pa-
tient is positioned laterally with her hands behind her back.
The point where the lateral breast meets the chest wall is
marked and a line is drawn medially at the inframammary

crease to the medial corner of the breast.  
The patient is then taken to the operating room where
she is positioned supine with arms abducted to less than
90 °. All bony prominences are padded and sequential com-
pressive devices are placed to each lower extremity. The
patient is then prepped with povidone-iodine. Lidocaine 1%
with 1:100,000 epinephrine mixed with 0.5% bupivicaine at
a ratio of 50:50 is injected into the incision markings. A
42 mm cookie cutter is used to mark the circumference of
the new NAC. A 15-blade scalpel is used to score the incision
and de-epithelialize the circumferential incision around the
new NAC. The same technique is used for the contralateral
breast. Next, all skin markings are scored to the level of the
dermis with a 10-blade scalpel. The superomedial pedicle is
then designed and de-epithelialized. The minimal width of
the pedicle base is 8 cm. 

Afterwards, we remove the breast tissue in a medial to
lateral fashion ensuring that a cuff of normal parenchyma is
left adherent to the pectoralis fascia. Extreme care is taken
not to undermine the pedicle to avoid devascularization.
In this method, the blood supply to the NAC originates
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Figure 2 Pre and post reduction mammaplasty using superomedial pedicle 
Preoperative photographs ( top ) of a 41-year-old patient with gigantomastia and six month postoperative photographs ( bottom ) 
after bilateral reduction mammaplasty using the superomedial dermoglandular pedicle with wise-pattern skin reduction technique 
(1290 g and 1260 g reductions). (Photos courtesy of Steven A. Earle, M.D.). 
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rom the internal mammary artery perforators as well as 
he underlying breast parenchyma which is supplied by the 
ntercostal perforators and thoracoacromial artery. The 
edicle is then swung into the keyhole. Next, hemostasis 
s achieved with topical thrombin and Arista TM (plant based 
bsorbable hemostatic powder). The flaps are then stapled 
o assess for symmetry and NAC position. The patient is then
laced in the sitting position and evaluated. Specimens are 
eighed and compared. During stapling the superior-lateral 
ap should be advanced medially and the superior-medial 
ap should be moved laterally to prevent dog-ears and also 
o take tension off of the triple point. Prior to closure we
lace drains to prevent any accumulation of fluid. 
The operation is completed by performing closure of the 

kin incisions with 3–0 and 4–0 poliglecaprone 25 suture. 
teri-Strips are then applied. Sterile gauze padding and a 
otton brassiere with anterior Velcro closure are applied to 
he chest. 
Patient is seen within five days. At this visit the drains are

nspected and removed if their volume is less than 30 mL per
4 h. Their activity is limited to no hands above the head
nd no bending the torso at the hips for the first two weeks.
fter two weeks, the patient can transition to light activity
ith a bra of their choice. After six weeks all restrictions
re removed. They return at six months to monitor their
rogress and obtain updated photographs ( Figure 2 ). 
t  
ata collection 

lectronic medical records were utilized to collect demo- 
raphic data from the pre-operative clinic notes, operative 
eports, pathology report, and post-operative clinic notes. 
emographic variables recorded included age, BMI, per- 
onal history of prior breast disease or surgery, history of
iabetes, and tobacco use. Pre-operative breast measure- 
ents including ptosis grade, nipple to sternal notch dis-
ance (N-SN), and nipple to inframammary fold distance 
N-IMF) were obtained. The operative report was utilized 
o collect pedicle type and skin resection pattern. Spec-
men reduction weight and final histopathology were col- 
ected from the pathology report. Post-operative visits were 
eviewed and all complications were recorded. These in- 
luded post-operative seroma, hematoma, infection, de- 
ayed wound healing, return to OR, partial nipple necrosis,
ull nipple necrosis, and skin flap necrosis. 

tatistical analysis 

he above variables were analyzed and complication 
ates calculated per individual breast. Complication rates 
ere then compared against known published complica- 
ion rates for the superomedial pedicle and inferior pedicle
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Table 1 Reduction weight parameters and breast measure- 
ments. 

Left Right 

Mean Range Mean Range 

N-SN 32.0 22–52 32.2 21–53 
N-IMF 15.0 7–30 15.1 7–31 
Reduction Weight 730.1 100–3800 724.3 117–4700 

All reduction weight parameters and breast measurements are 
for patients who underwent superomedial pedicle reduction 
mammaplasties. N-SN = nipple to sternal notch distance; N- 
IMF = nipple to inframammary fold distance; Reduction weight 
in grams 

Table 2 Complications after superomedial pedicle reduc- 
tion mammaplasty. 

Complications Breasts (%) 

Minor 84 (10%) 
Delayed wound healing 84 (10%) 
Seroma 0 (0%) 

Major 70 (6%) 
Hematoma 20 (2%) 
Infection 9 (1%) 
Return to OR ∗ 17 (2%) 
Partial NN 24 (3%) 
Full NN 0 (0%) 
Skin Flap Necrosis 0 (0%) 

Total 154 (16%) 
> 1 24 (3%) 
None 680 
Total Breasts 834 

(%) = percent of total patient breasts with complications; ∗ all 
patients requiring return to OR were for hematoma evacuation, 
patients included within hematoma category; OR = operating 
room; NN = nipple necrosis; > 1 = patient breast with greater 
than one complication 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

reduction mammaplasty. Logistic regression and generalized
estimating equation model were used to adjust for within
patient variability and to determine odds ratios utilizing
95% confidence intervals with regards to the relationship of
study variables to complications. Paired student T-tests and
Chi-square analyses were performed to compare continu-
ous variables and categorical variables respectively. Demo-
graphic variables were reported with their mean and corre-
sponding standard deviation. A p-value of less than 0.05 was
considered statistically significant. 

Results 

A total of 265 articles were identified from the aforemen-
tioned sources discussing reduction mammaplasty compli-
cations in plastic and reconstructive surgery. Thirty-three
articles discussed complication rates specific to either the
superomedial or inferior pedicle reduction mammoplasty
techniques. Within this subset, only two articles compared
the two techniques and provided individual complication
rates. 35,41 Articles chosen dated from 1987 to 2018. Of those
selected, 17 articles discussed complications in relation to
using the superomedial technique; the mean complication
rate was 16.9%, ranging from 1.6% to 43%. 29,33 –46 Twenty arti-
cles discussed complications in relation to using the inferior
pedicle technique; the mean complication rate was 29.7%,
ranging from 0.6% to 71%. 9,13,30,47 –62 

Review of electronic medical records resulted in a total
of 938 breast reductions that were performed in 469 pa-
tients by three surgeons at a single institution over a 10-year
period. Thirty of the 938 breast reductions were excluded
due to being unilateral reductions performed for asymme-
try corrections following contralateral breast autologous
flap reconstructions. All 30-breast reductions that were ex-
cluded had employed the superomedial pedicle technique.
Of the 908 breast reductions included in the study, the su-
peromedial pedicle technique was utilized in 834 reductions
(92%), inferior pedicle technique in 57 reductions (6%), and
free nipple graft in 17 reductions (2%). Further data review
and statistical analysis was performed on those patients who
had undergone a superomedial pedicle technique breast re-
duction. 

The inverted T/Wise-pattern incision was primarily used
in the superomedial pedicle reductions performed (754
breasts), followed by the vertical pattern incision (80
breasts). Mean age and BMI was 41.5 ( ± 13.2 years) and
30.2 ( ± 5.4 kg/m 

2 ), respectively. Patient co-morbidities ob-
served in the study included diabetes (15 patients) and
tobacco use (10 patients), other co-morbidities reviewed
(prior chemo and or radiotherapy) were not possessed by
the study participants. Mean reduction weight was 730 g per
breast, with weights ranging from 100 to 4700 g ( Table 1 ).
All patients achieved symptomatic relief following surgery. 

Total complications and calculated complication rates
were determined per breast. A total of 154 complications
occurred with use of the superomedial pedicle technique
with an overall complication rate of 16%, of which 10% were
from minor complications related to delayed wound healing
( Table 2 ). Total complications included: major (hematoma
20 (2%), 17 of which required re-operation; infection 9 (1%);
partial nipple necrosis 24 (3%)) and minor (delayed wound
healing 84 (10%)). No cases of full nipple-areolar complex
or skin flap necrosis occurred. 

There was no statistically significant increase in compli-
cation rate observed in patients with diabetes, history of
tobacco use, increase N-IMF distance, or incision pattern
used in this study. Increase complication rates were seen
in patients with a BMI > 30 (OR 2.29 [95% CI 1.56–3.36],
p < 0.001), ptosis grade of 3 (OR 1.99 [95% CI 1.34–2.97],
p < 0.001), nipple to sternal notch distance > 35.5 cm (OR
3.07 [95% CI 2.05–4.62], p < 0.001), and reduction weight
> 831 gs (OR 2.24 [95% CI 1.53–3.29], p < 0.001). Less
pronounced, yet still statistically significant, were increase
complications noted with each 1 cm increase of nipple to
sternal notch distance as well as each 100-gram increase in
reduction weight ( Table 3 ). 

Our analysis demonstrated a statistically significant in-
crease in complications associated with a BMI > 30, ptosis
grade of 3, breast reduction weight > 831 g, and a nipple
to sternal notch distance > 35.5 cm. Patients with nipple to
sternal notch distance > 35.5 cm accounted for 17% of pop-
ulation and 40% of complications (62 out of 154). 
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Table 3 Univariable odds ratios for any complication after superomedial pedicle reduction mammaplasty. 

Treatment group Estimate 95% CI P -value 

Lower Upper 

BMI 
≥ 25 2.16 1.21 3.84 0.009 
≥ 30 2.29 1.56 3.36 < 0.001 
≥ 35 3.10 1.99 4.81 < 0.001 

Ptosis Grade 
1 vs. 2 0.26 0.02 4.41 0.35 
1 vs. 3 0.14 0.01 2.25 0.16 
2 vs. 3 0.53 0.35 0.79 0.002 
3 vs. 1 or 2 1.99 1.34 2.97 < 0.001 

Breast Measurements 
N-SN (per 1 cm increase) 1.12 1.08 1.17 < 0.001 
N-SN > 35.5 3.07 2.05 4.62 < 0.001 
N-IMF (per 1 cm increase) 1.10 1.04 1.16 0.001 
N-IMF > 20 2.65 1.30 5.40 0.007 

Reduction Weight 
per 100 g increase 1.09 1.05 1.13 < 0.001 
> 831 2.24 1.53 3.29 < 0.001 

Generalized estimating equation model was used to adjust for within patient variability and to determine the univariable odds 
ratios shown above. BMI = Body Mass Index; N-SN = nipple to sternal notch distance in cm; N-IMF = nipple to inframammary fold 
distance in cm; Reduction weight in grams. 
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4  
iscussion 

n array of different vascular pedicles have been described 
n the literature, yet the inferior pedicle technique is 
till by far the predominant method utilized nationwide 
or reduction mammaplasties. Data from our study and 
he literature, however, demonstrate promising results that 
ay provide surgeons with an evidence based-incentive to 
rial and adopt an alternative technique, the superomedial 
edicle, as their vascular pedicle of choice for reduction 
ammaplasties. Complication rates in our study were found 
o be equivalent to that of published complication rates as- 
ociated with the use of the superomedial pedicle (16% vs. 
6.9%) 29 , 35-46 and were lower than those associated with the 
se of the inferior pedicle (16% vs. 29.7%) 9,13,30,47 –63 . 
Our analysis is the largest single institution series of con- 

ecutive patients who have undergone superomedial reduc- 
ion mammaplasties. It is the first study to have performed
 comprehensive literature review of the topic in concern to
oth superomedial and inferior pedicle complication rates. 
his provides a unique comparison of the data to allow a
ore evidence-based approach to surgical decision mak- 

ng. This study and its accumulated data from the literature
hould be used to illustrate to both trainees and practic-
ng surgeons that adoption of this less common technique is 
s safe or potentially safer than the inferior pedicle tech-
ique, while providing additional benefits. Multiple stud- 
es have remarked on optimal long-term breast shape with 
ore superomedial fullness and a lower tendency for pseu- 
optosis or bottoming out with time due to site of flap origin
nd retained attachments. Others have also noted easy in- 
et of larger breast reductions and faster operative times 
ttributed to decreased flap de-epithelialization, minimal 
uperior flap creation or undermining, and single en bloc re-
ection of breast parenchyma. 28, 30-34, 46 
It was found during the literature review, that the ma-
ority of studies did not specify pedicle type used or quoted
omplication statistics that were performed using mixed 
edicle patient population. No large population size stud- 
es were noted in the literature that examined complication
ates associated with the superomedial pedicle technique 
or compared it against other pre-existing or more estab-
ished reduction mammaplasty techniques. Large database 
eta-analyses (ex. BRAVO, ACS-NSQIP) that included reduc- 
ion mammaplasty procedures either did not contain spe- 
ific information on surgical technique employed or were 
nable to determine whether pedicle type was a significant
actor contributing to the rate of surgical complications. 37-38 

The factors that we have found in our study to in-
rease the complication rate when performing superome- 
ial reduction mammaplasty were BMI > 30, ptosis grade of
, breast reduction weight > 831 g, and a nipple to ster-
al notch distance > 35.5 cm. This data was analogous to
ther studies that have demonstrated higher complication 
isks with elevated BMI, larger tissue resection weights and
ipple to sternal notch distances. 45,62, 64-77 There was no in-
rease complication rate found in relation to patient age or
obacco use as other studies have found. 65 –67,73 Even with
hese aforementioned risk factors, none of the patients ex-
erienced any nipple loss or skin flap necrosis. The majority
f complications (61%) were minor resulting from delayed 
ound healing and were treated favorably in clinic with ba-
ic dressing changes and wound care. 
A significant number of the overall complications en- 

ountered were due to a small portion of the patient pop-
lation with a nipple to sternal notch distance > 35.5 cm.
herefore, preoperative screening and patient selection 
xcluding this portion of the patient population (17% of the
ases) would have reduced the overall complication rate by
0%. This suggests that the nipple to sternal notch distance
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should be considered during operative planning and in
assisting surgeon decision-making. A modified approach or
alternative vascular pedicle may provide more favorable
results for individuals with a greater degree of ptosis and
nipple to sternal notch distance. If nipple-areola complex
viability is a concern because of large breast size and exces-
sive pedicle length, a free nipple graft can be safely com-
bined with this pedicle for a reliable aesthetic outcome. 27 

There was no association with skin incision pattern and
resultant complications, wise pattern incision was primar-
ily used due to surgeon preference and its effectiveness
in correcting excessive skin excess seen in patients with
grade 2 and 3 ptosis. 78 Although not the focus of this
study, incision type should be taken into consideration for
the final aesthetic outcome. 79 Due to its retrospective na-
ture, surgeon decision-making couldn’t be explicitly ana-
lyzed, yet trends did appear with the selection of alterna-
tive pedicle or combined/modified techniques in patients
with significant gigantomastia (individual breast reduction
weights > 2,000 g). Homogeneity of study results were capa-
ble through the employment of similar approaches utilized
across the three surgeons performing the superomedial re-
duction mammaplasties included within the study. 

In conclusion, this analysis and accrued data from the lit-
erature offer a thorough overview of the superomedial pedi-
cle technique and its potential risks and complications when
comparing it to the more commonly used inferior pedicle
technique. The technique is reproducible and predictable,
providing a lower complication rate with reported short-
and long-term aesthetic benefits. The study impacts both
trainees and practicing surgeons providing them with the
most recent and complete information on an underutilized
technique, and may help them reassess what their vascular
pedicle of choice is for future breast reductions. 
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