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Background Nipple-sparing mastectomy (NSM) allows for complete preservation of
the nipple-areola complex and is increasing in popularity. Autologous options in NSM
provide an aesthetic reconstruction in a single stage; however, donor tissue may be
scarce in these patients. Stacked microsurgical breast reconstruction, especially in
unilateral cases, is an attractive alternative in NSM that is yet to be described.
Methods Patients undergoing NSM with stacked autologous ﬂap reconstruction were
identiﬁed with demographics, intraoperative variables, and outcomes analyzed.
Results Six patients who underwent unilateral NSM with stacked autologous free ﬂaps
were identiﬁed. The average patient age was 50.17 years and body mass index was
21.67. Average follow-up was 28.62 months. Five (83.3%) patients underwent unilateral
NSM and reconstruction for a therapeutic indication. The average mastectomy weight
was 235.67 grams. All patients were reconstructed with stacked deep inferior epigastric
perforator ﬂaps. The average total ﬂap weight was 397.33 grams. Anastomoses in ﬁve
stacked ﬂaps (83.3%) were performed in an anterograde/retrograde fashion to the
internal mammary (IMA) vessels. In one (16.7%) stacked ﬂap, the two ﬂaps were
anastomosed in series to the IMA. There were no major complications and three
incidences of minor complications. There were no incidences of partial or complete ﬂap
loss. The average number of secondary procedures was 0.83 per patient.
Conclusion Stacked microsurgical autologous breast ﬂaps provide an optimal reconstruction after NSM and may be considered the reconstruction of choice in patients
undergoing unilateral NSM with inadequate donor site tissue for single-ﬂap
reconstruction.

Nipple-sparing mastectomy (NSM) is the latest advancement
in the treatment of breast cancer, which permits complete
preservation of the nipple-areola complex (NAC). Recent
studies suggest similar recurrence rates with NSM compared
with traditional mastectomy techniques.1–6 Moreover, NSM
has been demonstrated in multiple studies to be a safe and
effective procedure from a reconstructive perspective, with
acceptably low rates of NAC necrosis among other complica-

tions.7–12 As the indications for NSM continue to be established, the popularity of this procedure has risen among both
patients and surgeons.
NSM allows for the complete range of reconstructive
procedures, including both prosthetic and autologous
options.13–15 For many patients, NSM with microsurgical
autologous reconstruction is an attractive option as it provides for a natural-appearing breast in a single procedure.
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Stacked Autologous Breast Reconstruction after Nipple-Sparing Mastectomy
Important considerations in microsurgical breast reconstruction in NSM have been delineated previously.14,15 Of the
important decisions in microsurgical NSM reconstructions,
the most crucial decision is of ﬂap selection.15
Patients undergoing NSM tend to have low body mass indices
(BMIs),15 thus complicating ﬂap selection given a potential
paucity of donor site tissue. In certain patients with inadequate
donor site options, stacked microsurgical ﬂaps are an excellent
alternative after NSM. This option is particularly attractive in
patients undergoing unilateral NSM in whom no single ﬂap
would adequately match the natural, ptotic appearance of the
contralateral native breast. While described for reconstruction
after total skin-sparing mastectomy, stacked ﬂaps have not been
speciﬁcally described after NSM.16–20 We therefore aim to
describe our experience and outcomes with stacked microsurgical autologous breast reconstruction after NSM.

Table 1 Patient demographics, intraoperative variables, and
secondary procedures performed
Patient age (y)
2

50.17

BMI (kg/m )

21.67

Follow-up (mo)

28.62

Smoking history

0 (0.0%)

Diabetes mellitus

0 (0.0%)

Prior radiation therapy

2 (33.3%)

Indication for
mastectomy

Therapeutic: 5 (83.3%)

Mastectomy incision

Vertical: 4 (66.7%)

Prophylactic: 1 (16.7%)
Lateral: 2 (33.3%)

Mastectomy weight (g)
Pathologic stage

235.67
Stage 0: 4 (66.7%)

Methods

Stage IA: 1 (16.7%)

All patients undergoing NSM at the New York University
Langone Medical Center from 2006 to June 2015 were
identiﬁed. Patients undergoing unilateral NSM with
stacked autologous free ﬂaps were then isolated. Patient
demographics, operative details, neoadjuvant therapy,
indications for mastectomy, and oncologic and reconstructive outcomes, including ﬂap failure, mastectomy ﬂap
necrosis, NAC necrosis, and infection among other variables, were collected and analyzed. Descriptive statistics and
measures of central tendency were used to describe absolute and mean results, respectively.

Stage 2B: 1 (16.7%)

Results
A total of six patients who underwent unilateral NSM with
stacked microsurgical autologous free ﬂaps were identiﬁed.
(►Table 1) The average patient age was 50.17 years and
average patient BMI was 21.67 kg/m2. Average follow-up
was 28.62 months. No patient had a smoking history or a
history of diabetes mellitus or other comorbidities that would
impair wound healing. Two (33.3%) patients had prior radiation therapy. Five (83.3%) patients underwent unilateral NSM
and reconstruction for a therapeutic indication. One (16.7%)
patient underwent unilateral NSM and reconstruction for a
BRCA1 mutation after she had previously undergone a therapeutic mastectomy and superior gluteal artery perforator
(SGAP) ﬂap reconstruction for the contralateral breast. Four
(66.7%) patients had NSM performed through a vertical radial
incision, while two (33.3%) had NSM performed through a
lateral radial incision. The average mastectomy weight was
235.67 grams. The most common histologic tumor type was
ductal carcinoma in situ (four patients) followed by invasive
ductal carcinoma (two patients) and invasive lobular carcinoma (one patient). One (16.7%) patient had a positive
sentinel lymph node biopsy. The most common cancer stage
was stage 0 (four patients) followed by stage IA (one patient)
and stage 2B (one patient). One (16.7%) patient underwent
postoperative chemotherapy while no patient underwent
postoperative radiation therapy.
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Postoperative
chemotherapy

1 (16.7%)

Postoperative radiation

0 (0.0%)

Flap choice

DIEP: 6 (100.0%)

Flap weight (g)

397.33

Anastomotic
technique

Anterograde/retrograde
IMA: 5 (83.3%)
Serial IMA: 1 (16.7%)

Flap monitoring
method

Skin paddle: 6 (100.0%)

Average number of
secondary procedures

0.83

Secondary
procedures performed

Fat grafting: 5 (83.3%)

Implantable Doppler: 1 (16.7%)

Skin paddle excision: 3 (50.0%)
Breast mound revision: 2 (33.3%)
Mastopexy: 1 (16.7%)

Abbreviations: BMI, body mass index; DIEP, deep inferior epigastric
perforator; IMA, internal mammary artery.

All patients were reconstructed with stacked deep inferior
epigastric perforator (DIEP) ﬂaps. The average total ﬂap
weight was 397.33 grams. All ﬂaps were monitored with a
skin paddle, while one ﬂap also used an implantable Doppler
device. Anastomoses in ﬁve (83.3%) stacked ﬂaps were performed in an anterograde/retrograde fashion to the internal
mammary (IMA) vessels. In one (16.7%) stacked ﬂap, the two
ﬂaps were anastomosed in series to the IMA. Three (50%)
ﬂaps were neurotized.
There were no major complications and three incidences
of minor complications (►Table 2). Minor complications
included one (16.7%) instance of minor mastectomy ﬂap
necrosis managed with local wound care only and two
(33.3%) instances of fat necrosis, one of which was excised
in the operating room and one of which was treated with
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Table 2 Complications in patients undergoing stacked microsurgical
autologous breast reconstruction after nipple-sparing mastectomy
Major
complications

Complete ﬂap loss: 0 (0.0%)
Partial ﬂap loss: 0 (0.0%)
Anastomotic revision: 0 (0.0%)
Full-thickness nipple necrosis: 0 (0.0%)
Major mastectomy ﬂap necrosis: 0 (0.0%)
Cellulitis (intravenous antibiotics): 0 (0.0%)
Hematoma: 0 (0.0%)

Minor
complications

Minor mastectomy ﬂap necrosis: 1 (16.7%)
Fat necrosis: 2 (33.3%)
Partial-thickness nipple necrosis: 0 (0.0%)
Cellulitis (oral antibiotics): 0 (0.0%)
Seroma: 0 (0.0%)

liposuction. There were no incidences of partial or complete
ﬂap loss. The average number of secondary procedures
performed was 0.83 per patient. The most common secondary procedures performed were fat grafting (ﬁve patients),
skin paddle excision (three patients), breast mound revision
(two patients), and mastopexy (one patient).

Discussion
The popularity and implementation of NSM continues to rise
as its indications and outcomes continue to be deﬁned.1–12
Autologous reconstruction in NSM is a safe and effective
option that achieves an aesthetic, natural-appearing breast
in a single stage.14,15 However, patients undergoing NSM may
be more likely to have a low BMI with a paucity of adequate
donor site tissue for reconstruction.14 Stacked microsurgical
autologous ﬂap reconstruction in both unilateral and bilateral
breast reconstructions after total or skin-sparing mastectomy
has been described.16–20
Stacked microsurgical breast reconstruction is an attractive option in patients undergoing NSM with inadequate
single-ﬂap donor tissue for an optimal reconstruction. Our
experience found that patients undergoing NSM with stacked
ﬂap reconstruction had a low BMI, as expected. All patients
were reconstructed with stacked DIEP ﬂaps due to a lack of
sufﬁcient single-ﬂap donor tissue to match the contralateral
breast. While only DIEP ﬂaps happened to be used and are
generally the ﬁrst choice in autologous ﬂap reconstruction,
thigh- or gluteal-based stacked ﬂaps are also options.19 In our
study, average total ﬂap weight was greater than the average
mastectomy specimen weight. However, the average estimated weight of individual ﬂaps (half of the average total
stacked ﬂap weight) was signiﬁcantly less than the average
mastectomy specimen. In cases were the total ﬂap weight is
greater than necessary, the ﬂap may be trimmed as needed.
This is a superior situation than having insufﬁcient tissue to
match the contralateral side if a single ﬂap only is used.
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Stacked microsurgical ﬂap reconstruction is especially
advantageous in patients undergoing unilateral NSM.
Stacked ﬂaps will optimally match the contralateral breast
in patients with inadequate donor tissue for single-ﬂap
techniques. Stacked autologous ﬂaps also allow for a natural, ptotic appearance that is not achievable in implantbased breast reconstruction. This is evident in our review as
all patients undergoing stacked ﬂap reconstruction after
NSM were in unilateral cases. There has recently been an
increase in the number of patients undergoing contralateral prophylactic mastectomy for unilateral breast cancer
despite no clear association with decreased recurrence or
improved survival rates. 21,22 This may be due to several
factors including disease stage, socioeconomic factors, and
inﬂuences from popular culture.21–24 Another consideration that may be leading to higher rates of bilateral
mastectomies is the concern of difﬁculty matching a contralateral normal breast with either prosthetic or autologous reconstruction. Stacked autologous ﬂaps in NSM
allows for a symmetrical reconstruction to match the
contralateral side without the need for a contralateral
prophylactic mastectomy, which may increase patient
morbidity.25 It should be noted, however, that in cases
where bilateral NSM is indicated, four-ﬂap techniques
with bilateral stacked ﬂap reconstructions, not discussed
in this series, are possible and may be used.
In our series, there were no incidences of ﬂap loss or other
major complications, despite two patients having previous
radiation therapy and all patients undergoing NSM for a
therapeutic indication or having a history of breast cancer.
Moreover, the majority of stacked ﬂaps in our series were
anastomosed in an anterograde/retrograde fashion to the
IMA vessels with one ﬂap anastomosed in a serial fashion.
This demonstrates that the procedure is safe regardless of
anastomotic technique. Lastly, all reconstructions were
monitored with a skin paddle for each hemiﬂap of the stacked
ﬂap, while an implantable Doppler probe was used as an
adjunct in one case. Thus, these cases in general do not
require any adjunctive methods of ﬂap monitoring, but rather
simple skin paddle observation is sufﬁcient.
It is also important to note that patients undergoing
stacked ﬂap reconstruction in NSM averaged 0.83 secondary
procedures per patient. In our practice, each patient is
generally offered a secondary procedure for skin paddle
excision. Patients will also be offered fat grafting or other
revisional procedures on an individualized basis. However,
this is not mandatory, and stacked microsurgical breast
reconstruction after NSM can be considered a single-stage
procedure.
In conclusion, stacked autologous microsurgical breast
ﬂaps provide an optimal reconstruction after NSM and may
be considered the reconstruction of choice in patients undergoing unilateral NSM with inadequate donor site tissue for
single-ﬂap reconstruction.
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