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INTRODUCTION
Obtaining a satisfactory immediate implant-based 

breast reconstruction in a woman with large, ptotic breasts 
is challenging due to lengthy skin envelopes and the pre-
disposition to large lateral and medial chest wall standing 
cones. Traditional transverse mastectomy incisions and 

2-stage expander implant reconstructions are less than 
ideal in terms of both aesthetics and comfort.

A modified direct-to-implant procedure1–4 wherein the 
loose skin envelope is aesthetically shaped through an an-
chor style breast reduction pattern, results in a more desir-
able mastopexy. This also medializes the redundant tissue 
that forms at the lateral chest wall, avoiding the standing 
cone deformity seen in transverse mastectomy incisions. 
Given the risk of T-junction necrosis with anchor incisions, 
a buried, inferiorly based, de-epithelialized, vascular der-
mal flap is used to protect the underlying implant, and 
is secured to the released inferior edge of the pectoralis 
muscle, analogous to a direct-to-implant with acellular 
dermal matrix reconstruction. For this reason, the use of 
the patients’ own tissue as an acellular dermal matrix has 
been termed “Autoderm”, not to be confused with “au-
tologous” as this is an implant-based procedure.
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Background: Traditional transverse mastectomies yield suboptimal results in women 
with higher body mass index, wide breast footprint, and ptotic breasts. An option for 
this patient population is a reduction-pattern style mastectomy, and recruiting an 
inferiorly based dermal flap using the lower mastectomy flap. This is analogous to a 
vascularized dermal matrix supporting the lower pole of the implant, termed “Auto-
derm” breast reconstruction. This allows for aesthetically appealing skin reduction 
mastectomies with the added safety of a vascularized dermal flap to facilitate an 
immediate direct-to-implant breast reconstruction. This study assesses patient satis-
faction using the validated BRECON-31 questionnaire to enhance shared-decision 
making with women contemplating breast reconstruction.
Methods: A 2-year retrospective review of women who underwent Autoderm di-
rect-to-implant breast reconstruction comparing patients who underwent unilat-
eral and bilateral reconstruction in terms of characteristics, complications, and 
BRECON-31 scoring.
Results: Overall patient scores were high (81.6 of 100). In particular, women scored 
very high on self-image (85.0), arm concerns (86.4), intimacy (87.4), satisfaction 
(88.3), and expectations subscales (85.5). Women choosing bilateral reconstruc-
tion outperformed unilateral reconstruction in every subgroup, but only attained 
statistical significance in the “self-consciousness” subgroup. Compared with a his-
torical cohort of a mix of implant reconstruction types, Autoderm patients showed 
improved satisfaction (88.3 versus 82.5; P = 0.07) and breast appearance (73.9 ver-
sus 66.8; P = 0.06), approaching significance. Safety was demonstrated by low major 
complications (4.7%) and low implant loss rates (2.3%).
Conclusions: Autoderm breast reconstruction is a safe option in women with large, 
ptotic breasts, with patients reporting high satisfaction using a validated instrument. 
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The objective of this study was to assess patient satis-
faction using the validated BRECON-31 questionnaire5–7 
to enhance shared-decision making with women who are 
contemplating breast reconstruction.8

METHODS

Patient Selection
Suitable patients for this procedure have ptotic breasts 

(grade 2 or 3) breasts. A distance of 10 cm or more from 
nipple to the inframammary fold (IMF) provides suffi-
cient Autoderm. Patients must also desire a smaller, re-
duced breast postmastectomy reconstruction, and accept 
nipple-areolar complex excision. Smoking, elevated body 
mass index (BMI), and tumor location have not been a 
contraindication for this procedure. Of particular note, 
we do not have a strict BMI cut off and, in fact, this tech-
nique is quite effective in our higher BMI patients. We do 
counsel these women about increased wound complica-
tions related to elevated BMI to fully inform the patient 
of potential risks.

Marking
Each patient is marked preoperatively in the standing 

position. In this study, the only planned skin resection to 
go along with the mastectomy specimen is the nipple and 
areola. Once the IMF is marked, and the areola encircled, 
a line is drawn from the lateral most and medial most 
point of the IMF line toward the areola, transversely. It can 
be moved up or down depending on the relative needs 
for upper breast skin for skin closure, versus the size of 
Autoderm required for the dermal sling (Fig. 1A). In our 
sample, bringing the transverse incision to the inferior as-
pect of the areola works well in the majority of patients. In 
addition, using a skin closure pinch test is helpful.

Surgical Technique
The de-epithelialization of the inferior mastectomy 

flap can be done before or after the mastectomy (Fig 1B, 
C). If a dermatome is used, a setting of 16 or 18/1000 
of an inch is generally deep enough to remove epidermis 
and upper dermis. This is most easily done before the mas-
tectomy so that the breast can be everted to facilitate con-
tact with the dermatome. In this series, we have not used 
tumescence, but it could be considered. Alternative meth-
ods of de-epithelization are also acceptable, such as knife 
or scissors, but care needs to be taken to avoid perforating 
the dermis. This is especially important at the T-junction, 
to avoid implant exposure in case of necrosis of the overly-
ing mastectomy flap.

Skin-sparing mastectomy flaps are developed by the 
surgical oncologist in the anatomic mastectomy plane. 
Assessment of skin flap viability is done with clinical ex-
amination, trimming back redundant skin, and inspecting 
for dermal bleeding. Following the mastectomy, the de-
epithelialized skin is reinspected and, if any areas appear 
to only be superficially de-epithelialized, they are deep-
ened with scissors. The intention of the deepening here 
is to avoid epidermal inclusion cyst formation. Often the 

IMF is violated in the mastectomy, and it is then sutured to 
the chest wall with 3 interrupted 3-0 Vicryl sutures. These 
sutures are placed right to the deep dermis of the IMF 
on the underside of the Autoderm flap and tied tightly 
down to the chest wall, creating small dents along the IMF. 
These dents will disappear within a few weeks. This IMF 
definition is critical to prevent the implant from drifting 
downward with subsequent elevation of the transverse 
IMF incision onto the breast mound itself.

Next, the pectoralis major is released from its inferior 
attachment, progressing medially to the lowermost inser-
tion on the sternum. The flap is raised to create a pocket of 
suitable size, exposing and protecting the thoracoacromial 
vessels and the pectoral nerves. A sizer is then placed under 
the pectoralis major and the Autoderm flap is brought up 
and tacked temporarily together. The skin flaps are checked 
that they can accommodate the reconstruction. Optimally, 
there is a hand-in-glove fit of the implant with the muscle-
Autoderm construct, and the skin is draped without ten-
sion. The permanent implant, predominantly a shaped 
textured high profile implant, is then placed (Fig. 1D), 
and the dermal flap is sutured to the inferior border of the 
pectoralis major muscle with interrupted 3-0 Vicryl. The lat-
eral mammary fold is defined by another row of sutures be-
tween the Autoderm flap and the serratus anterior muscle.

The final anchor scar pattern is developed by draping 
and trimming the redundant mastectomy skin (Fig. 1F). 
This maneuver removes the distal-most, least-perfused por-
tions of the skin-sparing mastectomy, which lowers the rates 
of both mastectomy flap necrosis and wound-healing com-
plications after immediate breast reconstruction.

BRECON-31
The BRECON-31 is a patient-reported outcome mea-

sure used to assess a woman’s quality of life and satisfac-
tion postmastectomy breast reconstruction. It has been 
validated and found reliable to examine satisfaction with 
breast reconstruction.5–7 It allows physicians to provide pa-
tients with objective data about the various breast recon-
struction techniques. This inherently gives the patient the 
ability to make an informed decision and to be aware of 
the challenges they may face postoperatively. As standard 
practice, we ask patients to complete the questionnaire at 
their final clinic visit, once they have completed any re-
visions or nipple and areola reconstruction if desired. In 
this study group, the BRECON was completed at a median 
of 628 days post-immediate breast reconstruction and in-
cluded 20 women who had had some form of nipple and/
or areola reconstruction and 15 who did not. Subscales 
were scored as per published scoring system.6

Study Population
Charts of women who had consecutively undergone 

Autoderm direct-to-implant breast reconstruction over 
a 2-year period were reviewed. Recorded details included 
unilateral or bilateral reconstruction, patient character-
istics (BMI, age, ptosis, nipple to IMF, sternal notch to 
nipple, mastectomy, and implant weight), and treatment 
(unilateral or bilateral mastectomy, direct-to-implant, or 
postoperatively adjustable implant).
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Major complications were defined as a perioperative 
complication requiring a return to the operating room 
irrespective of requirement for implant removal, such as 
hematoma and periprosthetic infection. Minor complica-
tions, such as seroma, ceullitis, epidermal cyst formation, 
and minor mastectomy flap necrosis, were defined by the 
ability to be treated conservatively with watchful waiting, 
antibiotics, or minor surgery.

The patients were dichotomized into unilateral and bi-
lateral reconstructions, to determine whether satisfaction is 
affected by contralateral prophylactic mastectomy. Differ-
ences between the groups were elucidated using a t test for 
continuous variables and chi-squared for categorical vari-
ables. BRECON-31 questionnaire data were extracted from 
the chart review and subscales from the BRECON-31 were 
compared for unilateral versus bilateral reconstructions. Fi-
nally, the patient-reported outcome measure data from the 
Autoderm patients within this study were compared with 
raw data from a previously published implant reconstruc-
tion series also assessed by BRECON-31.9 Online software 
(available at http://socscistatistics.com and http://www.
quantitativeskills.com) was used for statistical analysis, with 
statistical significance set at a P value of 0.05.

RESULTS
Fifty-one women undergoing 86 breast reconstruc-

tions with Autoderm were identified in a single surgeon’s 
practice, over a 2-year time frame. The patient demo-

graphics reveal an obese patient population with no-
table ptosis and large breast volumes. Average BMI was 
28.2 kg/m2, average distance from sternal notch to nip-
ple was 27.3 cm, and nipple to IMF distance was 10.5 cm. 
The average mastectomy specimen weight was 756 g and 
implant weight was 532 cc. Two of 16 the unilateral pa-
tients and none of the bilateral patients had previous ra-
diation therapy.

Sixteen women underwent unilateral reconstruction 
and 35 bilateral. Demographics and measurements were 
similar between the 2 groups (Table 1). Forty-seven of the 
breast reconstructions were designed as a postoperative 
adjustable implant, all occurring in the first part of the 
series. The remaining 39 breasts underwent single stage 
direct-to-implant, predominantly using shaped textured 
high-profile implants, to mitigate the port-related compli-
cations. (See Figures 2 and 3 for typical results.)

Questionnaires were completed by 13 women who un-
derwent unilateral reconstruction and 22 who underwent 
bilateral reconstruction. The bilateral patients consistent-
ly scored higher than the unilateral subgroup, but this did 
not reach statistical significance. To help assure represen-
tativeness of the patient population, we compared charac-
teristics of the patients who completed the questionnaires 
“responders” with those who did not, “nonresponders” 
(Table 2). Age, BMI, mastectomy weight, implant weight, 
distance from nipple to IMF, distance from sternal notch 
to nipple and the grade of ptosis, minor and major com-

Fig. 1. Dti and autoderm surgical technique. a, Preoperative markings. the transverse incision can be moved cranially or caudally de-
pending on the autoderm flap length required. B, Skin flaps after mastectomy. c, De-epithelialization of the lower mastectomy flap. D, 
implant placement under the pectoralis major muscle and autoderm flap. e, after insetting of the autoderm flap. F, Final surgical outcome 
after trimming the superior mastectomy flap with an inverted anchor scar pattern.
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plications were similar among the responders and nonre-
sponders.

Major complications included hematoma formation 
(2) and periprosthetic infection requiring explantation 
(2), representing an overall implant loss rate in 2 of 86 
breasts (2.3%), similar to rates in the existing literature.10 
Minor complications occurred in 35 of 86 (40%) breasts, 
which included flap necrosis (14 breasts, 16.3%), fat ne-
crosis (3 breasts, 3.5%), cellulitis (7 breasts, 8.1%), sero-
ma (5 breasts, 5.8%), port infection (2 breasts, 2.3%), and 
hematoma (1 breast, 1.2%). A complication unique to Au-
toderm breast reconstruction is the formation of epider-
mal cysts within the buried de-epithelialized dermal flap, 
which was observed in 3 of 86 breasts (3.5%). These cysts 
were treated by re-raising the mastectomy flaps and excis-
ing the skin cysts from the autoderm flap. Mastectomy skin 
flap necrosis occurred most frequently (14 breasts, 16%); 
however, all cases responded to localized wound care and 
antibiotics without necessitating returning to the operat-
ing room or ending with implant loss. Minor complica-
tions were evenly distributed across the subgroups who 
had and had not completed the BRECON. Unpredicted 
need for adjuvant radiation therapy occurred in 1 of 16 
unilateral and 1 of 35 bilateral patients in this series.

Table 3 compares BRECON-31 scores between unilat-
eral and bilateral mastectomy and reconstruction patients. 
The bilateral population scored higher in every category; 

however, this only reached statistical significance in the 
“self-consciousness” category.

The BRECON-31 scores of the current study’s women was 
compared with a previously published group of women who 
had undergone implant-based reconstruction for which we 
had original data;9 the majority of this previously published 
group had undergone traditional 2-stage expander implant 
reconstruction with transverse mastectomy patterns. Auto-
derm patients in this study reported higher satisfaction and 
breast appearance, approaching significance.

DISCUSSION
Skin-sparing mastectomies traditionally use a trans-

verse elliptical skin pattern, which leave large standing 
cones in women with elevated BMI and large breasts. To 
pexy the redundant skin, anchor style breast reduction 
skin incisions are used, but may struggle with ischemia and 
tension at the T- junction. A nonvascularized dermal sling 
and implant will not fare well with wound breakdown at 
the T-junction. Thus, plastic surgeons have been hindered 
in their ability to deliver an aesthetic breast reconstruction 
using implants in patients with large, ptotic breasts.

Autoderm breast reconstruction is a technique that 
has been described as a safe and effective alternative to 
traditional transverse mastectomy scars in women with an 
increased BMI and nipple to IMF distance.1–3 Autologous 
de-epithelialized dermis is used to provide secondary infe-
rior pole protection by creating a fully vascularized pocket 
of pectoral muscle and sling underneath Wise pattern re-
duction mastectomy flaps.2

Our experience supports that the Autoderm recon-
struction is safe, with only 4.7% of women requiring re-

Table 1. Autoderm Patient Demographics: Comparing 
Patients Who Underwent Unilateral and Bilateral 
Reconstruction

Patient Characteristics
Unilateral  
(n = 16)

Bilateral  
(n = 35) P

Age (y) 53.6 50.0 0.22
BMI (kg/m2) 28.3 28.2 0.99
Mastectomy weight (g) 710.8 765.1 0.63
Implant weight (cc) 546.6 528.0 0.60
Nipple to IMF (cm) 10.2 10.6 0.63
Sternal notch to nipple (cm) 26.7 27.4 0.47
Ptosis (median) 2 2
Direct to full-size implant (%) 44 46 0.89
Smoker (%) 14 6 0.36
Diabetes (%) 6 3 0.58
Preoperative radiation (%) 13 0
Postoperative radiation (%) 6 3 0.56

Table 2. Patient and Treatment Characteristics in Patients 
Who Had Completed BRECON Versus Not Yet Complete

Patient Characteristics

Questionnaire  
Responders  

(n = 35)

Questionnaire  
Nonresponders  

(n = 16) P

Age 52.7 46.7 0.09
BMI 28.8 27.0 0.26
Mastectomy weight (g) 808.2 665.5 0.07
Implant weight (cc) 541.0 513.6 0.36
Nipple to IMF (cm) 10.9 9.9 0.06
Sternal notch to  

nipple (cm)
27.8 26.4 0.06

Ptosis (median) 2 2
Complications Major 1 (1/57) 3 (3/29) 0.07

Minor 22 (22/57) 13 (13/29) 0.31

Table 3. BRECON-31 Subgroup Mean Score for the 
Unilateral and Bilateral Patient Groups Compared Using t 
Test Probability

Subscales Total Unilateral Bilateral P

Self image 85.0 (14.4) 83.2 (13.6) 86.1 (15.1) 0.56
Arm concerns 86.4 (17.0) 83.3 (20.2) 88.1 (15.3) 0.49
Intimacy 87.4 (11.7) 87.1 (10.3) 87.6 (12.7) 0.9
Satisfaction 88.3 (13.3) 87.5 (11.3) 88.7 (14.6) 0.8
Recovery 66.9 (16.4) 64.3 (17.3) 68.5 (16.1) 0.49
Self-consciousness 75.4 (18.8) 64.2 (19.8) 81.8 (15.3) 0.02*
Expectations 85.5 (12.9) 83.2 (11.8) 86.9 (13.7) 0.41
Breast appearance 73.9 (15.6) 68.6 (14.9) 77.1 (15.5) 0.12
Nipple 70.4 (17.6) 68.8 (18.1) 71.3 (17.6) 0.79
Summary score 81.6 (9.4) 79.5 (6.6) 82.6 (10.6) 0.37

*Statistical significance was set at a P value of 0.05.

Table 4. Comparison of Historic Cohort of Patients’ 
BRECON-31 Scores Versus Current Study Cohort

Subscales Alloplastic Current P

Self-image 81.5 (15.2) 85.0 (14.4) 0.27
Arm concerns 88.4 (16.9) 86.4 (17.0) 0.59
Intimacy 86.5 (12.6) 87.4 (11.7) 0.75
Satisfaction 82.3 (17.9) 88.3 (13.3) 0.07
Recovery 67.9 (17.5) 66.9 (16.4) 0.78
Self-consciousness 71.3 (20.5) 75.4 (18.8) 0.34
Expectations 83.1 (15.3) 85.5 (12.9) 0.43
Breast appearance 66.8 (20.1) 73.9 (15.6) 0.06
Nipple 71 (13.7) 70.4 (17.6) 0.91
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operation, and 2.3% losing their reconstruction, which 
compares favorably to the study by Wilkins et al.,10 which 
had an implant loss of 5.9% in direct-to-implant and tissue 
expander cases. In addition, in a population who tradi-
tionally may have been denied immediate reconstruction 
due to concern for complications associated with BMI el-
evation, and in women who traditionally were counseled 
away from implant reconstructions for concern of poor 
cosmesis, we have achieved a highly aesthetic breast ap-
pearance with higher rankings across several subscales 
compared with a cross-section of women with implant-
based reconstructions without Autoderm (See Figures 2 
and 3 for typical results). A relatively small sample size 
and single surgeon’s practice limits generalizability.

The issue of patient-reported outcomes is particularly 
germane in the discussion of contralateral prophylactic 
mastectomy (CPM). CPM is on the rise in women diag-
nosed with unilateral breast cancer11,12 despite not car-
rying an improved survival for women compared with 
lumpectomy with radiation or unilateral mastectomy,13 in 
the absence of genetic mutation.14–16 What is clear, how-
ever, is that the majority of these women survive breast 
cancer, making survivorship and satisfaction with breast 
reconstruction all the more important. Because of this 
trend toward CPM, we sought to examine the satisfaction 
differences between women with unilateral and bilateral 
reconstructions, to see if greater satisfaction was achieved 
with the better symmetry and surmised peace of mind af-

Fig. 2.  Bilateral direct-to-implant and autoderm pre (a and c) and post (B and D) is displayed.

Fig. 3. Unilateral direct-to-implant and autoderm reconstruction pre (a) and post (B). c, left balancing procedure.
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forded by bilateral reconstruction.17 Higher complication 
rates naturally occur with bilateral surgery, and there are 
conflicted reports of improved and decreased satisfac-
tion in body image in women choosing more extensive 
surgery.18,19 Our findings suggest that in the subgroup of 
women with ptosis and high BMI, bilateral procedures car-
ried high satisfaction. The bilateral cohort scored higher 
on every subgroup, but this only attained statistical sig-
nificance in the “self-consciousness” subscale, which de-
scribes comfort being seen nude changing before family 
or strangers.

Overall, Autoderm breast reconstruction is a safe op-
tion in patients with large, ptotic breasts and elevated 
BMI. Despite the invasive nature of the procedure, and 
its frequent demand as a bilateral procedure, for the most 
part complications are minor and respond to conservative 
treatment. A unique complication of epidermal inclusion 
cysts should be addressed by deeper de-epithelization of 
the inferior mastectomy flap, however with care not to go 
full thickness through the flap.

CONCLUSIONS
Single-stage Autoderm direct-to-implant breast recon-

struction in patients with ptosis and obesity is safe and car-
ries high patient-reported outcomes.
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