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The combination of nipple-sparing mastec-
tomy and immediate breast reconstruction 
has been gaining traction as a preferred 

surgical option for therapeutic and prophylactic 
mastectomy.1–8 Factors influencing this prefer-
ence include increased early-stage treatment, pro-
phylactic mastectomies,9 and improved aesthetic 
outcomes.10 Furthermore, current techniques for 
nipple-sparing mastectomy remove the glandular 
tissue from the nipple, thus differentiating them 
from subcutaneous mastectomies of the past, 
which left a significant amount of breast tissue 
within and under the nipple.
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Background: Nipple-sparing mastectomy is increasingly used for treatment and 
prevention of breast cancer. Few data exist on risk factors for complications 
and reconstruction outcomes.
Methods: A single-institution retrospective review was performed between 2007 
and 2012.
Results: Two hundred eighty-five patients underwent 500 nipple-sparing mas-
tectomy procedures for breast cancer (46 percent) or risk reduction (54 per-
cent). The average body mass index was 24, and 6 percent were smokers. The 
mean follow-up was 2.17 years. Immediate breast reconstruction (reconstruc-
tion rate, 98.8 percent) was performed with direct-to-implant (59 percent), 
tissue expander/implant (38 percent), or autologous (2 percent) reconstruc-
tion. Acellular dermal matrix was used in 71 percent and mesh was used in 
11 percent. Seventy-seven reconstructions had radiotherapy. Complications in-
cluded infection (3.3 percent), skin necrosis (5.2 percent), nipple necrosis (4.4 
percent), seroma (1.7 percent), hematoma (1.7 percent), and implant loss (1.9 
percent). Positive predictors for total complications included smoking (OR, 3.3; 
95 percent CI, 1.289 to 8.486) and periareolar incisions (OR, 3.63; 95 percent 
CI, 1.850 to 7.107). Increasing body mass index predicted skin necrosis (OR, 
1.154; 95 percent CI, 1.036 to 1.286) and preoperative irradiation predicted 
nipple necrosis (OR, 4.86; 95 percent CI, 1.0197 to 23.169). An inframammary 
fold incision decreased complications (OR, 0.018; 95 percent CI, 0.0026 to 
0.12089). Five-year trends showed increasing numbers of nipple-sparing mas-
tectomy with immediate reconstruction and more single-stage versus  two-stage  
reconstructions (p < 0.05).
Conclusions: Nipple-sparing mastectomy reconstructions have a low number 
of complications. Smoking, body mass index, preoperative irradiation, and 
incision type were predictors of complications. (Plast. Reconstr. Surg. 133: 
496, 2014.)
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Nipple-sparing mastectomy has shown com-
parable oncologic risk when compared with tra-
ditional mastectomy, with a majority of studies 
reporting a low local recurrence rate of 3 percent 
or less.1,2,4,5,11–22 Furthermore, nipple-sparing mas-
tectomy has proven safe in prophylactic mastec-
tomy.2,11,14,23 These results have been maintained in 
long-term outcome studies,24 where nipple-sparing 
mastectomy shows oncologic outcomes similar to 
more traditional skin-sparing mastectomies.11,14,24

Currently, there are few data in the lit-
erature on reconstructive outcomes following 
 nipple-sparing mastectomy. In this article, we 
review patient and technical variables to deter-
mine risk factors for complications in nipple-
sparing mastectomy and to determine whether 
these risk factors influence reconstructive type. 
Five-year trends are reviewed.

PATIENTS AND METHODS
A retrospective, institutional review board–

approved, chart review was performed on 500 
consecutive nipple-sparing mastectomy and 
immediate breast reconstructions performed 
from June of 2007 until June of 2012. Indications 
for nipple-sparing mastectomy included no gross 
clinical, radiographic, or pathologic involvement 
of the nipple-areola complex. Tumor size, can-
cer stage, and a specific distance in centimeters 
from the nipple-areola complex were not consid-
ered absolute contraindications. The tissue from 
under the nipple was removed and sent as a sepa-
rate section. A positive nipple margin was treated 
with nipple removal. Nipple-sparing mastec-
tomy was performed to remove the breast tissue 
through five different access incisions: inferolat-
eral inframammary fold, horizontal radial, infe-
rior radial, periareolar (any incision involving a 
full-thickness incision along a portion of the are-
ola), and through an extension of a preexisting 
scar.25 Patients choosing a prosthetic-based recon-
struction were offered an attempt at single-stage 
reconstruction if their size goals were similar to 
their preoperative breast size. If a patient wanted 
a significantly larger size, a two-stage reconstruc-
tion was advised. Final determination for implant 
versus staged expander reconstruction was made 
intraoperatively after mastectomy with observa-
tion of the health of the skin flap and achievement 
of acceptable symmetry for bilateral cases. The 
health of the skin was based on observation of skin 
color, capillary refill, flap thickness, color change 
with inflation of a saline sizer to the appropriate 
volume, and experience of the breast surgeon.

Outcome measures examined included com-
plications and the type of implant reconstruc-
tion (single-stage/direct-to-implant or two-stage). 
Complications were defined as infection requir-
ing intravenous antibiotics, mastectomy skin flap 
necrosis and nipple-areola complex necrosis 
requiring surgical intervention, seroma, hema-
toma, and implant/expander loss. Predictive vari-
ables included year of study, mastectomy access 
incision, patient age, body mass index, initial 
implant volume, smoking status, preoperative and 
postoperative radiotherapy, previous breast can-
cer, and preexisting breast scar(s).

Fifty-seven women who attended a seminar 
on breast reconstruction at the Forces in Heredi-
tary Breast Cancer Conference and who had 
breast cancer or a strong predisposition toward 
development of breast cancer were educated on 
breast reconstruction choices, nipple-sparing 
mastectomy, and incisions used for nipple-spar-
ing mastectomy. A diagram was used to describe 
the various incisions for nipple-sparing mas-
tectomy to avoid bias from actual patient pho-
tographs where the reconstruction itself may 
influence preference for incision type. They 
were then asked to complete a survey with the 
following questions:

1. The following statement best describes me: 
a) Breast cancer survivor, b) New diagnosis 
of breast cancer, c) Strong family history of 
breast cancer or breast cancer gene (BRCA) 
positive, d) Other.

2. If I have a mastectomy or had a mastectomy, 
reconstruction of the breast is/was:

Not important 0 1 2 3 4 5 Extremely important.
3. The mastectomy incision I prefer for a 

 nipple-sparing mastectomy is:
 ____Radial lateral
 ____Radial vertical
 ____Under the nipple “periareolar”
 ____Under the breast “inframammary fold”

Statistical Analysis
Data were analyzed using Stata version 11.2 

(StataCorp, College Station, Texas). We chose 
alpha = 0.05 as our level of significance through-
out. One-way analysis of variance was used to look 
for significant correlations between continuous 
and categorical variables (e.g., incision type, study 
year, complications). All positive analysis of vari-
ance findings were then investigated further with 
two-sample t test using the Bonferroni correction 
to maintain our alpha at 0.05. Chi-square analysis 
or Fisher’s exact test was performed to check for 
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correlations between categorical predictors and 
outcomes. Univariate analysis was then performed 
to obtain odds ratios and 95 percent confidence 
intervals for positive correlations. After discovery 
of significant relationships between risk factors 
and outcomes, multivariate regression modeling 
was analyzed to control for possible confounders 
and to examine interrelations between variables 
found to have an impact from initial statistical 
testing. Values of p = 0.1 to p = 0.05 are described 
as a trend approaching statistical significance.

RESULTS
The series consisted of 285 patients, with a 

mean age of 45.7 years (range, 25 to 78 years) and a 
mean body mass index of 23.7 (range, 16.9 to 37.8) 
(Table 1). The mean follow-up was 2.17 years. Of 
patients undergoing nipple-sparing mastectomy, 
98.8 percent underwent immediate reconstruction 
and served as the source population. Of the 500 
planned nipple-sparing mastectomy and immedi-
ate reconstructions, 18 mastectomies (3.6 percent) 
were converted to skin-sparing mastectomies with 
removal of the nipple-areola complex because of 
positive pathologic margins either at the time of the 
original mastectomy (positive intraoperative mar-
gins) or if the final pathologic margins were posi-
tive. These 18 reconstructions were excluded from 
the analysis, and the remaining 482 reconstructions 
(267 patients) served as the source population for 
comparative outcomes. Two hundred twenty-two 
mastectomies (46.1 percent) were therapeutic and 
260 (53.9 percent) were prophylactic. Four hun-
dred seventeen mastectomies (86.5 percent) were 
bilateral and 65 (13.5 percent) were unilateral. Six 
percent of patients were smokers at the time of 
the reconstruction consultation, and 16 percent of 
patients received radiotherapy (8.7 percent received 
preoperative and 7.3 percent received postopera-
tive radiotherapy). Sentinel lymph node dissection 
was performed in 350 reconstructions and 39 had 
axillary lymph node dissections. Reconstructions 
were performed with inferolateral inframammary 
fold [n = 246 (51 percent)], periareolar [n = 114 
(23.6 percent)], extension of existing breast scar [n 
= 52 (10.7 percent)], horizontal radial [n = 49 (10.2 
percent)], and inferior radial [n = 21 (4.4 percent)] 
incisions (Fig. 1). An acellular dermal matrix sling 
was used in 340 reconstructions (70.5 percent), 88 
(18.3 percent) had partial or total muscle coverage 
without a sling, and 54 (11.2 percent) had Vicryl 
(Ethicon, Inc., Somerville, N.J.) mesh.

The total complication rate was 12.4 percent, 
with a mean follow-up of 2.17 years (range, 0.90 

to 5.92 years) (Table 2). Complications included 
mastectomy skin flap necrosis (5.2 percent), 
 nipple-areola complex necrosis (4.4 percent), infec-
tion (3.3 percent), seroma (1.7 percent), hema-
toma (1.7 percent), and implant loss (1.9 percent). 
In addition to the nipples removed for ischemia/
necrosis, six were later removed for symmetry. Of 
the complications, 12 required a return to the oper-
ating room or readmission within 30 days.

Of the 482 reconstructions, 471 were 
 implant-based and 11 were autologous. Two hun-
dred eighty-six reconstructions were performed 
in a single stage and 185 were performed using 

Table 1. Summary Data for 500 Consecutive Nipple-
Sparing Mastectomy Reconstructions

Value (%)

Patient population
  No. of patients 285
  NSM reconstructions 500
  Nipple removal for positive margins 18 (3.6)
  Total NSM for analysis 482 (96.4)
  Follow-up period, yr
   Mean 2.17
   Median 1.83
   Range 0.90–5.91
Demographics and risk factors
  Age, yr
   Mean 45.7
   Range 25–78
  BMI
   Mean 23.7
   Range 16.9–37.8
  Smoking 29 (10.9)
  Total radiotherapy 77 (16.0)
  Preoperative radiotherapy 42 (8.7)
  Postoperative radiotherapy 35 (7.3)
  Prior history of breast cancer 65 (13.5)
  Previous breast surgery 96 (19.9)
  Implant volume (single-stage  

 reconstructions), cc
   Mean 376.3
   Range 100–800
  Initial TE fill volume, cc
   Mean 124.6
   Range 0–500
  Sentinel lymph node biopsy 350 (72.6)
  Axillary lymph node dissection 39 (8.1)
Indication
  Prophylactic 260 (53.9)
  Therapeutic 222 (46.1)
Laterality
  Unilateral 65 (13.5)
  Bilateral 417 (86.5)
Mastectomy incision
  Inferolateral IMF 246 (51.0)
  Horizontal radial 49 (10.2)
  Inferior radial 21 (4.4)
  Extension of previous incision 52 (10.8)
  Periareolar 114 (23.7)
Pocket
  Acellular dermal matrix–assisted 340 (70.5)
  Total or partial submuscular 88 (18.3)
  Vicryl mesh–assisted 54 (11.2)
BMI, body mass index; TE, tissue expander; IMF, inframammary fold.
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tissue expander-implant two-stage reconstruction 
(Table 3 and Fig. 2).

In comparing patients who had one or more 
complications (n = 60) to those who did not have 
complications (n = 422), a periareolar incision was 
associated with the highest rate of total complica-
tions, whereas the inferolateral inframammary fold 
incision had the lowest rate of total complications 
(Fig. 3). Univariate logistic regression and chi-
square tests identified risk factors for one or more 
complications (Table 4). After multivariate regres-
sion, increasing body mass index, smoking, preop-
erative irradiation, and a periareolar incision were 
significant predictors of one or more complications 
(Table 5). Conversely, an inframammary fold inci-
sion was a negative risk factor for complications.

In comparing single-stage to two-stage recon-
struction, there were no differences in individual 
or total complications between the two groups 

(Table 6). There were more inframammary fold 
incisions used in the single-stage group, whereas 
there were more horizontal radial and inferior 
radial incisions in the two-stage reconstructions. 
Significantly more smokers had two-stage recon-
struction and significantly more patients with 
preoperative radiotherapy had single-stage recon-
struction (p < 0.005 for each).

The volume of cases for nipple-sparing mas-
tectomy with immediate reconstruction and the 
percentage of direct-to-implant reconstructions 
increased significantly over 5 years (p < 0.05 for 
both). There was a trend approaching significance 
for the decrease of mastectomy skin flap necrosis 
in year 5 (Fig. 4 and Table 7). Mastectomy access 
incision proportions differed significantly, with a 
higher percentage of inframammary fold and cor-
responding lower percentage of periareolar-based 
incisions in the final year of the study (p < 0.001) 
(Fig. 5). The mean body mass index and mean 
implant volume were significantly higher in year 5 
(p < 0.05 for each).

Table 3. Type of Reconstruction

Reconstruction No. (%)

Single-stage DTI 286 (59.3)
Two-stage tissue expander/implant 185 (38.4)
Autologous 11 (2.3)
DTI, direct-to-implant.

Fig. 1. Diagrammatic display of nipple-sparing mastectomy incisions.

Table 2. Complications

Complications No. (%)

Total 60 (12.4)
NAC necrosis 21 (4.4)
Mastectomy skin flap necrosis 25 (5.2)
Infection 16 (3.3)
Hematoma 8 (1.7)
Seroma 8 (1.7)
Implant loss 9 (1.9)
NAC, nipple-areola complex.
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In our patient survey, 74 percent ranked 
breast reconstruction as extremely important (5 
on a five-point scale). When asked their prefer-
ence regarding incisions, 75 percent listed the 
inferolateral inframammary fold incision as the 
preferred approach.

DISCUSSION
Our retrospective review shows that patients 

who chose nipple-sparing mastectomy have a high 
rate of immediate reconstruction (98.8 percent) 
at the time of mastectomy. Of 500 consecutive 
patients undergoing nipple-sparing mastectomy 

Fig. 2. Nipple-sparing mastectomy with inferolateral inframammary fold incision and acellular 
dermal matrix–assisted two-stage tissue expander implant reconstruction (left, preoperative pho-
tograph; right, postoperative photograph). Photographs were provided by the first author (A.S.C.).

Fig. 3. Total and ischemic complications for each nipple-sparing mastectomy incision. NAC, nipple-areola com-
plex; IMF, inframammary fold.
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and immediate reconstruction, there was a high 
nipple retention rate after excluding patients 
who underwent removal for positive margins 
(96 percent retention rate) and also excluding 
patients with nipple removal for necrosis or sym-
metry, for an overall nipple retention rate of 91 
percent.

Early outcomes with nipple-sparing mastec-
tomy demonstrated high rates of ischemic com-
plications to the nipple-areola complex and 
mastectomy skin flaps, which led to concerns 
regarding implant loss and reconstructive fail-
ure with these procedures.2,15,26,27 In our series, 
 nipple-sparing mastectomy and immediate recon-
struction showed a low overall complication rate 
(12.4 percent). Our ischemic complications of 
the nipple-areola complex compare favorably to 
the published literature (4.4 percent versus 0.2 to 
20 percent),2,11,14–18,23,24,26,28 and our explantation 
rate was low at 1.9 percent.

Many mastectomy access incisions have been 
described for nipple-sparing mastectomy, and 
some are linked to early reconstructive com-
plications.2,7,29 We found that a full-thickness 

incision around the areola was a risk factor for 
nipple-areola complex necrosis, mastectomy 
skin flap necrosis, and total complications, 
which is consistent with studies that have shown 
risk reduction in complications with avoidance 
of extensive incisions around the areola.13,17,26,30 
The inferolateral inframammary fold inci-
sion, as we previously described, provides ease 
of access for mastectomy and an aesthetically 
pleasing scar.25 The incision is made from the 
6-o’clock position to the 9-o’clock or 3-o’clock 
position and thus increases in size as the breast 
size increases. The average length of our inci-
sions was approximately 14 cm. In this article, it 
was associated with a decreased risk of total and 
ischemic complications.

Several factors have consistently been 
shown to increase early prosthetic-based breast 
reconstruction complications, including radio-
therapy,9,31–40 body mass index ,31–34,41–45 smok-
ing,31–34,42–45 patient age,31,42–44 and implant 
volume.45 In our study, body mass index, smoking, 
and preoperative radiotherapy were all indepen-
dent risk factors for one or more complications.

Table 4. Predictors of Total and Ischemic Complications: Univariate Analysis

Risk Factor Outcome p OR 95% CI

Positive
  BMI Mastectomy skin flap necrosis 0.041 1.104 1.004–1.215
  Smoking Total complications 0.056 2.401 0.9788–5.891

Mastectomy skin flap necrosis 0.005 4.510 1.558–13.05
  Preoperative radiotherapy NAC necrosis 0.391 1.803 0.5087–6.393
  Implant volume for  

 direct-to-implant reconstruction
Total complications 0.024 1.004 1.001–1.007
Mastectomy skin flap necrosis 0.004 1.007 1.002–1.012
NAC necrosis 0.004 1.007 1.002–1.012

  Periareolar incision Total complications 0.001 2.459 1.395–4.334
Mastectomy skin flap necrosis 0.003 3.213 1.422–7.259
NAC necrosis <0.001 4.693 1.923–11.45

Negative
  Inferolateral IMF incision Total complications 0.008 0.4715 0.2682–0.8287

Mastectomy skin flap necrosis 0.001 0.2241 0.08265–0.6074
NAC necrosis <0.001 0.0936 0.02155–0.4067

BMI, body mass index; NAC, nipple-areola complex; IMF, inframammary fold.

Table 5. Predictors of Total and Ischemic Complications: Multivariate Logistic Regression

Risk Factors Outcome p OR 95% CI

Positive
  BMI Mastectomy skin flap necrosis 0.009 1.154 1.036–1.286
  Smoking Total complications 0.013 3.308 1.289–8.486

Mastectomy skin flap necrosis 0.001 7.044 2.129–23.298
  Preoperative radiotherapy NAC necrosis 0.047 4.861 1.0197–23.169
  Periareolar Incision Total complications <0.001 3.626 1.850–7.107

Mastectomy skin flap necrosis <0.001 8.328 2.591–26.76
NAC necrosis <0.001 22.40 4.471–112.26

Negative Outcome
  Inferolateral IMF incision Total complications <0.001 0.0175 0.0026–0.12089

Mastectomy skin flap necrosis <0.001 0.0004 0.0002–0.00875
NAC necrosis <0.001 0.0006 0.00002–0.01854

BMI, body mass index; NAC, nipple-areola complex; IMF, inframammary fold.
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Table 6. Nipple-Sparing Mastectomy Reconstructions Categorized by Reconstruction Type

DTI (%) Two-Stage (%) p

No. 286 (60.7) 185 (39.3)
Demographics
  Age, yr
   Mean 46.7 44.4 0.005
   Range 28–78 25–69
  BMI
   Mean 23.9 23.1 0.014
   Range 17.8–37.6 16.9–37.8
  Smoking 7 (2.4) 22 (11.9) <0.001
  Preoperative radiotherapy 35 (12.2) 7 (3.8) 0.003
  Postoperative radiotherapy 21 (7.3) 14 (17.6) 0.814
  History of breast cancer 44 (15.4) 21 (11.4) 0.350
  Previous breast surgery 64 (22.4) 32 (17.3) 0.371
Mastectomy incision
  Inferolateral IMF 163 (57.0) 80 (43.2) 0.035
  Horizontal radial 20 (6.9) 28 (15.1) 0.004
  Inferior radial 7 (2.4) 14 (7.6) 0.005
  Extension of previous incision 35 (12.2) 15 (8.1) 0.155
  Periareolar 61 (21.3) 48 (25.9) 1.126
Pocket
  Acellular dermal matrix–assisted 222 (77.6) 118 (63.8) 0.001
  Total or partial submuscular 14 (4.9) 63 (34.0) <0.001
  Vicryl mesh-assisted 50 (17.5) 4 (2.2) <0.001
Complications
  Total 34 (11.9) 26 (14.1) 0.243
  NAC necrosis 10 (3.5) 11 (5.9) 0.208
  Mastectomy skin flap necrosis 13 (4.5) 12 (6.5) 0.133
  Infection 7 (2.4) 9 (4.9) 0.157
  Hematoma 4 (1.4) 4 (2.2) 0.167
  Seroma 6 (2.1) 2 (1.1) 0.404
  Implant loss 4 (1.4) 5 (2.7) 0.313
DTI, direct-to-implant; BMI, body mass index; IMF, inframammary fold; NAC, nipple-areola complex.

Fig. 4. Trend in reconstruction and complication volume over 5 consecutive years. NSM, nipple-sparing 
mastectomy.
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The choice of single-stage or two-stage recon-
struction is clearly multifactorial and dependent 
on patient size goals, breast anatomy, and the qual-
ity of the mastectomy skin flaps.  Nipple-sparing 
mastectomy increases the number of patients 
who are potential candidates for direct-to-implant 
reconstruction by preserving more overall skin 
and surface area to place an implant, and by help-
ing to avoid some of the flattening associated with 
closure of skin-sparing incisions. In addition, we 
found that smoking and an inferior radial incision 
were more common in two-stage reconstruction, 
likely related to the perfusion of the skin flaps and 
the skin tension from a vertical scar. Although the 
lateral radial incision was associated with more 
two-stage reconstructions, the most likely explana-
tion for this finding is that we prefer to use this 
incision for patients who are at higher risk for nip-
ple or skin flap ischemia to maximize the blood 
flow to the nipple. There were more  single-stage 
reconstructions in patients with preoperative irra-
diation, which may come as a surprise to many 
surgeons. If possible, we prefer to perform a 

conservative single-stage reconstruction in these 
patients. Although two-stage reconstruction can 
be successfully performed in these patients, there 
is a higher rate of immediate complications in our 
experience secondary to skin shrinkage around 
the tissue expander followed by expansion and a 
second operation. There was no overall difference 
in complication rates between single-stage and 
two-stage reconstruction, similar to our previous 
comparative article.9

Our 5-year trends reflect the data presented. 
A team approach with breast surgical oncology 
and plastic surgery has led to advancements in the 
development of successful surgical strategies and 
techniques. Our breast surgeons avoid vigorous 
retraction and retractors with sharp teeth. Their 
plane of dissection is between the anatomical 
separation of the subcutaneous fat and the breast 
tissue. We are performing an increasing num-
ber of nipple-sparing mastectomy procedures as 
more breast oncology surgeons become comfort-
able with the procedure and with expansion of 
our indications for nipple-sparing surgery. Our 

Table 7. Nipple-Sparing Mastectomy Reconstructions Categorized by Year of Nipple-Sparing Mastectomy 
Study

Year 1 (%) Year 2 (%) Year 3 (%) Year 4 (%) Year 5 (%)

Demographics
  No. of reconstructions 7 (1.5) 37 (7.7) 83 (17.2) 101 (21.0) 254 (52.7)
  Mean age, yr 46.5 44.1 45.8 45.4 46.1
  Mean BMI 21.9 22.8 23.2 23.1 24.2
  Smoking 0 (0.0) 0 (0.0) 8 (9.6) 4 (4.0) 17 (6.7)
  Preoperative radiotherapy 1 (14.3) 2 (5.4) 7 (8.4) 10 (9.9) 22 (8.7)
  Postoperative radiotherapy 0 (0.0) 1 (2.7) 3 (3.6) 9 (8.9) 22 (8.7)
  History of breast cancer 2 (28.6) 2 (5.4) 11 (13.3) 15 (14.9) 35 (13.8)
  Previous breast surgery 4 (57.1) 4 (10.8) 19 (22.9) 20 (19.8) 49 (19.3)
  Mean implant volume, cc 450 340.2 358.7 330 396.1
Indication
  Prophylactic 3 (42.9) 24 (64.9) 51 (61.5) 60 (59.4) 122 (48.0)
  Therapeutic 4 (57.1) 13 (35.1) 32 (38.6) 41 (40.6) 132 (52.0)
Laterality
  Unilateral 3 (42.9) 4 (10.8) 7 (8.4) 12 (11.9) 39 (15.4)
  Bilateral 4 (57.1) 33 (89.2) 76 (91.6) 89 (88.1) 215 (84.6)
Mastectomy incision
  Inferolateral IMF 0 (0.0) 22 (59.5) 27 (32.5) 37 (36.6) 160 (63.0)
  Horizontal radial 1 (14.3) 0 (0.0) 7 (8.4) 19 (18.8) 22 (8.7)
  Inferior radial 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 21 (8.3)
  Extension of previous incision 3 (42.9) 5 (13.5) 9 (10.8) 16 (15.8) 19 (7.5)
  Periareolar 3 (42.9) 10 (27.0) 40 (48.2) 29 (28.7) 32 (12.6)
Complications
  Total 1 (14.3) 5 (13.5) 12 (14.5) 14 (13.9) 28 (11.0)
  NAC necrosis 0 (0.0) 1 (2.7) 5 (6.0) 6 (5.9) 9 (3.5)
  Mastectomy skin flap necrosis 1 (14.3) 3 (8.1) 5 (6.0) 8 (7.9) 8 (3.2)
  Infection 1 (14.3) 0 (0.0) 3 (3.6) 1 (1.0) 11 (4.35)
  Hematoma 0 (0) 0 (0.0) 1 (1.2) 7 (6.9) 0 (0.0)
  Seroma 0 (0) 2 (5.4) 1 (1.2) 1 (1.0) 4 (1.6)
  Implant loss 1 (14.3) 0 (0.0) 0 (0.0) 1 (1.0) 7 (2.8)
Reconstruction type
  DTI 2 (28.57) 23 (62.2) 49 (59.0) 41 (42.3) 172 (67.7)
  Two-stage 5 (71.43) 14 (37.8) 34 (41.0) 57 (58.8) 75 (29.5)
  Autologous 0 (0) 0 (0) 0 (0) 4 (4.0) 7 (2.8)
BMI, body mass index; IMF, inframammary fold; NAC, nipple-areola complex; DTI, direct-to-implant.
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data from 2007 to 2011 showed no local recur-
rences in our prophylactic mastectomy patients 
and a rate of 2.6 percent in our breast cancer 
patients, with no patient having involvement of 
the nipple.46 Our preferred incision has become 
the inferolateral inframammary fold incision 
based on the complication profile and patient 
preference, which was observed in our survey 
results but is also expressed daily in our consul-
tations. Our number of direct-to-implant recon-
structions went up in year 2 of the study but then 
decreased as more breast and plastic surgeons 
gained experience with the technique. In year 
5, with experience, single-stage reconstruction is 
now performed in 68 percent of nipple-sparing 
mastectomies.

CONCLUSIONS
This retrospective review demonstrates 

that nipple-sparing mastectomy and immedi-
ate reconstruction has a high rate of success 
and a low rate of complications. In our expe-
rience, the inferolateral inframammary fold 
incision has resulted in superior reconstruc-
tive outcomes, is preferable to patients, and 
can reduce the need for additional procedures 

by allowing for a greater proportion of direct-
to-implant reconstructions. Periareolar inci-
sions increase the odds of ischemia-related 
complications and should be avoided in inex-
perienced hands. Other risk factors impor-
tant to assess in deciding operative strategy 
include patient body mass index, smoking sta-
tus, desired implant volume, and preoperative 
radiotherapy.

Amy S. Colwell, M.D.
Harvard Medical School

Division of Plastic Surgery
Massachusetts General Hospital

Boston, Mass. 02111
acolwell@partners.org
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