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Background: In nipple-sparing mastectomy, adequate perfusion to the nipple-are-
olar complex (NAC) during reconstruction is paramount to avoiding unwanted
outcomes. Previous studies have suggested that periareolar incisions may result in
higher rates of NAC complications. However, studies to date have not specifically
investigated this in prepectoral reconstruction. The purpose of this study is to eval-
uate the impact of incision location on NAC complications in patients undergoing
prepectoral breast reconstruction.

Methods: We performed a retrospective review of all patients who underwent
immediate two-stage prepectoral breast reconstruction following nipple-sparing
mastectomy between 2015 and 2018 at a single institution. We identified two types
of incisions utilized: superior periareolar or inframammary fold (IMF). Patient
demographics, comorbidities, and surgical details were compared between inci-
sion types, as were NAC complications.

Results: A total of 181 consecutive prepectoral breast reconstructions were included
for analysis. A superior periareolar incision was used in 113 reconstructions (62%),
and an IMF incision was used in 68 reconstructions (38%). There were 33 (18%)
total NAC complications in our series. The periareolar incision group had a higher
rate of any NAC complication (25% versus 7.4%; P< 0.01), as well as a higher rate
of nipple necrosis requiring debridement (9.7% versus 1.5%; P= 0.03).
Conclusions: In patients undergoing immediate two-stage prepectoral breast
reconstruction following nipple-sparing mastectomy, periareolar incisions are asso-
ciated with an increased risk of NAC complications compared with IMF incisions.
For patients who are candidates for either an IMF or periareolar incision, a peri-
areolar incision should be avoided. (Plast Reconstr Surg Glob Open 2023; 11:¢4736;
doi: 10.1097/GOX.0000000000004736; Published online 11 January 2023.)

INTRODUCTION
Breast reconstruction over the past 20 years has
involved a continual refinement of older approaches

become the gold standard for patients when both tech-
nically and oncologically feasible.'”” For plastic surgeons,
incision placement in nipple-sparing mastectomies is a

with the introduction of new techniques in an effort to
achieve the most natural appearing breast following mas-
tectomy. With the understanding of the oncologic safety
of nipple preservation during mastectomy, this option has
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critical decision that allows for control of the postmastec-
tomy skin envelope and ultimately affects the perfusion
of the nipple-areolar complex (NAC). Previous studies
have shown varied results of incision location on NAC
complications, but tend to suggest that incisions placed
away from the areola result in decreased rates of ischemic
complications.*"*

Prepectoral breast reconstruction is another technique
which, when matched with a nipple-sparing approach,
can result in an aesthetically pleasing outcome with high
patient satisfaction.'*'" Adjuncts, such as fat grafting and
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acellular dermal matrix (ADM) use, have been studied
with this newer technique and have demonstrated good
outcomes.'”!” However, there have been no comparative
or outcome studies specifically analyzing the effect of inci-
sion placement on outcomes of the NAC specifically in
patients undergoing prepectoral reconstruction. Our goal
was to evaluate the effect of the two most common inci-
sions utilized during prepectoral breast reconstruction at
our institution to determine whether incision choice had
any effect on NAC complications.

PATIENTS AND METHODS

A retrospective chart review of consecutive patients
undergoing immediate breast reconstruction with pre-
pectoral tissue expanders following nipple-sparing mas-
tectomy between February 2015 and October 2018 at the
University of California, San Francisco Medical Center was
performed, with all reconstructions done by a single plas-
tic surgeon (H.S.). Eligibility of nipple preservation dur-
ing mastectomy was based on accepted oncologic criteria,
as well as breast size and degree of nipple ptosis. No pre-
operative NAC biopsy was required for nipple preservation
candidacy; however, all retrorareolar breast tissues were
removed in the mastectomy and subsequently analyzed on
permanent section. The decision for prepectoral place-
ment of expanders was based on both the preoperative
evaluation of skin and subcutaneous tissue quality, and the
intraoperative assessment of postmastectomy skin flaps. In
our series, both NAC and skin flap viability were assessed
based on clinical examination without the use of adju-
vant assessments, such as indocyanine green angiography.
ADM was used in all cases for additional soft tissue support
of the expander, as were closed suction drains, which were
kept in place until output decreased to less than 30 ml per
day for 3 consecutive days. Tissue expanders were filled
intraoperatively at the discretion of the surgeon, to fill out
the skin envelope to prevent significant wrinkling or creas-
ing of skin from the underlying expander; however, they
were never filled to any degree that would place tension
on closure or pressure on overlying skin.

We analyzed patients based on the two types of inci-
sions used for both the mastectomy and reconstruction
in this study: either a superior periareolar incision, which
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Takeaways

Question: Does incision placement in nipple-sparing mas-
tectomy affect nipple-areola-complex and other outcomes
in prepectoral breast reconstruction?

Findings: Periareolar incisions were associated with
higher rates of nipple-areola-complex necrosis than infra-
mammary fold incisions.

Meaning: Patients undergoing immediate prepectoral
breast reconstruction after nipple-sparing mastectomy
should avoid periareolar incisions when possible.

coursed along the top half of the junction between the
areola and breast skin, or an incision overlying the infra-
mammary fold (IMF). To compare these cohorts, demo-
graphics, medical comorbidities, surgical details, and
postoperative outcomes were reviewed and recorded, and
were compared between incision types. Our primary end-
point was the development of any NAC necrosis ranging
from superficial epidermolysis of the areola to total nipple
and areolar necrosis (Figs. 1, 2). Our secondary endpoint
was the development of NAC necrosis requiring opera-
tive debridement (deemed major necrosis). Patients who
healed without operative intervention were classified as
minor necrosis. All patients were evaluated both preop-
eratively and postoperatively by the operative surgeon to
determine the presence and severity of clinical endpoints.

Statistical analysis was performed using IBM SPSS
v23.0 (Armonk, N.Y.) and included the use of the Fisher
exact test for categorical variables and the Mann-Whitney
U test for continuous variables. Cases were analyzed on
a per reconstructed breast basis rather than per patient
basis, which simplifies analysis due to the fact that bilat-
eral reconstructions double the risk of complications. To
control for interactions among the predictors of com-
plications that exist in our study beyond incision type, a
multivariable binary logistic regression was performed.
This was done for the outcome of any nipple necrosis by
including all predictor variables in our regression model
and performing backward elimination of variables with a
significance cutoff of 0.05 and using the likelihood ratio
as a goodness of fit statistic until the parsimonious model
was achieved. A value of P less than 0.05 was used to

Fig. 1. Examples of varying degrees of NAC and mastectomy flap necrosis in patients with IMF incisions.
A, IMF incision with superficial epidermolysis of NAC and marginal epidermolysis of the mastectomy
skin flap at IMF. B, IMF incision with partial thickness necrosis of the NAC extending onto inferior mas-
tectomy skin flap. C, IMF incision with full-thickness tissue loss and eschar involving both NAC and large
portion of inferior mastectomy skin flap.
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Fig. 2. Examples of varying degrees of NAC and mastectomy flap necrosis in patients with superior periareolar incisions. A, Superior peri-

= |

areolar incision with superficial epidermolysis along the margin of incision and nipple. B, Superior periareolar incision with partial thick-
ness necrosis of top half of areola and majority of nipple. C, Full-thickness necrosis and eschar of top half of areola and partial thickness

necrosis of nipple.

determine statistical significance. STROBE guidelines for
clinical research were followed throughout the course of
the study, and this study was approved by the institutional
review board.

RESULTS

A total of 181 consecutive breast reconstructions were
included for analysis in 108 patients over the 3-year study
period. A superior periareolar incision was utilized in 113
reconstructions (62%), and an IMF incision was utilized
in 68 reconstructions (38%). When comparing character-
istics of these cohorts, we found that the average age was
higher in the periareolar cohort (48.4 years vs 43.7 years;
P = 0.003). Average body mass index was also higher in
this group (24.2 vs 22.8; P = 0.005), as was the incidence
of hypertension (19% vs 4.4%; P = 0.006), and average
American Society of Anesthesiologists (ASA) classifica-
tion (2.0 vs 1.8; P=0.025). On average, patients with IMF
incisions had slightly less ptotic breasts than periareolar
patients (1.9 vs 2.0; P = 0.016). Periareolar patients also
had larger sized expanders placed, greater percentage
of expanders filled intraoperatively, and larger final fill
volume before exchange. The remaining risk factors that
were analyzed were similar in both groups, including inci-
dence of diabetes, smoking, prophylactic mastectomy,
breast surgeon, size of ADM utilized, days until first clinic
expansion, tissue expansion rate, or final fill as percentage
of total tissue expander volume, and history of adjuvant
oncologic therapies (Table 1).

There were 33 (18%) total NAC complications in this
series, which ranged from superficial epidermolysis of the
areola to complete NAC necrosis. The periareolar inci-
sion cohort had a higher total NAC complication rate
when compared with the IMF incision cohort (25% versus
7.4%; P = 0.003). The periareolar group also had higher
rates of nipple necrosis requiring operative debridement
(9.7% versus 1.5%; P=0.033) (Table 2). All NAC necrosis
was related to the original surgery and did not occur fol-
lowing initiation of tissue expansion in clinic. There was

no difference in rate of hematoma, seroma, or infection
between groups.

The multivariable binary logistic regression performed
assessed for the association of age, BMI, presence of dia-
betes, hypertension, hyperlipidemia, smoking, prior radia-
tion, neoadjuvant chemotherapy, ASA classification, and
incision type on the outcome of any nipple necrosis. The
parsimonious equation revealed that hypertension (OR,
4.1; P=0.004), smoking (OR, 9.6; P=0.029), and a peri-
areolar incision (OR, 3.6; P=0.018) were the factors inde-
pendently associated with an increased odds of nipple
necrosis. The remaining variables were not significantly
associated with nipple necrosis (Table 3).

DISCUSSION

Nipple preservation during a mastectomy and recon-
struction in the prepectoral plane have been two major
leaps in breast reconstruction to more closely achieve the
appearance of a native breast.*”'*!* The adjuncts of ADM
and fat grafting have further contributed to the plastic
surgeons ability to recreate a natural appearing breast for
patients who have been affected by cancer.'””'” With a nip-
ple-sparing approach, it is critically important to maintain
viability to the NAC, which if disrupted can result in disas-
trous consequences, including complete loss of the NAC
and exposure of the prosthesis.

When considering incision placement in the average
patient not requiring significant skin envelope reduc-
tion, numerous variations have been described, and the
majority can be categorized into three incisional loca-
tions: radial, IMF, and periareolar. The latter two can be
inconspicuous, hiding the incision at the junction of the
native breast and areolar skin or along the IMF, whereas
the radial incision can be more visible. Multiple studies
over the past decade have examined the complication pro-
file of incision location for nipple-sparing mastectomies.
While the individual studies have mixed results relating to
NAC complications, the overall sentiment has been that
incisions that avoid the NAC tend to result in fewer NAC
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Table 1. Patient Demographics and Comorbidities Based on Incision Utilized

Inframammary Fold Periareolar
Analyzed Characteristics N/Mean % /SD N/Mean % /SD P
Total breasts (N = 181) 68 37.6 113 63.4
Total patients (N = 108) 40 37 68 63
Age (y) 43.7 11.3 48.4 9.3 0.003*
BMI (kg/m?) 22.8 4.2 24.2 4 0.005%*
Diabetes mellitus 0 0 6 5.3 0.085+
Hypertension 3 4.4 21 18.6 0.006+
Hyperlipidemia 2 2.9 8 7.1 0.324+
ASA score (N =1-5) 1.8 0.4 2 0.5 0.025*
Current smoking 2 2.9 3 2.7 1.000+
Preop Ptosis Grade 1.9 0.4 2.0 0.4 0.016*
History of breast radiation 1 1.5 3 2.7 1.000+
Neoadjuvant chemotherapy 29 42.6 32 28.3 0.053F
Breast surgeon
Breast surgeon 1 26 38.2 32 28.3 0.3657
Breast surgeon 2 22 32.2 39 345
Breast surgeon 3 10 14.7 27 23.9
Breast surgeon 4 10 14.7 15 13.3
Prophylactic mastectomy 35 51.5 56 49.6 0.8787
Tissue expander size (ml) 423.5 75.5 454.9 64.0 0.002*
% fill in OR 3.3 7.5 17.4 20.6 <0.001*
Days until the first clinic expansion 19.3 9.3 20.8 10.5 0.176*
Total expansion days 44.7 34.7 56.9 83.8 0.898*
Final volume 315.4 159.6 361.7 164.8 0.048*
Final volume % 75.2 33.1 78.9 31.7 0.280*
Alloderm use 68 100 113 100 1.000F
Alloderm size (SqCm) 315.3 27.2 318.0 21.1 0.302*
Drain days 24.4 7.3 26.1 7.7 0.040*
*Mann-Whitney U test.
1Fisher exact test.
{Pearson chi square.
Table 2. NAC and Other Complications Based on Incision Utilized
Inframammary Fold, N = 68 Periareolar, N = 113 OR (95% CI)
Outcome N % N % P
Any NAC complication 5 7.4 28 24.8 4.2 (1.5-11.3) 0.003*
Nipple necrosis requiring debridement 1 1.5 11 9.7 7.2 (0.9-57.3) 0.033*
Hematoma 2 2.9 2 1.8 0.6 (0.1-4.3) 0.632*
Seroma 1 1.5 4 3.5 2.5 (0.3-22.5) 0.652%*
Any infection 7 10.3 18 16.0 1.7 (0.7-4.2) 0.375*
*Fisher exact test.
Table 3. Multivariable Binary Logistic Regression for Any Nipple Necrosis
Variable B SE Sig Exp(B)/OR 95% CI of OR
Hypertension 1.4 0.5 0.004 4.1 1.6-10.8
Periareolar incision 1.3 1.0 0.018 3.6 1.2-10.3
Current smoking 2.3 0.5 0.029 9.6 1.3-73.6
Constant -2.8 0.5 0.000 0.1 —

complications.*'? However, one caveat with this impres-
sion is that in several studies, the comparison of incision
choice is not binomial, and multiple incision types are
contained within one cohort, which makes direct com-
parison of individual incision choice more difficult. All
studies to date have evaluated patients with submuscular
or partial submuscular reconstructions, which may limit
generalizability to patients undergoing prepectoral recon-
struction. After mastectomy, the perfusion to the skin and
NAC is based on the extensive subdermal plexus, as all
direct cutaneous perforating vessels through the gland
have been disrupted.

The presence of the pectoralis muscle intervening
between the tissue expander and skin may be favorable, as
it has the potential to provide a path for revascularization

4

of the skin and NAC in patients with borderline skin or
nipple ischemia following mastectomy. In prepectoral
reconstruction, the implant is placed directly underneath
the skin, and typically covered at least on its anterior sur-
face with ADM. This lack of vascularized tissue may affect
the viability of the skin or NAC in patients with significant
ischemia after mastectomy.

Here, our data suggest that in prepectoral reconstruc-
tions, the use of a superior periareolar incision is associ-
ated with an increased risk of NAC complications (25%
versus 7.4%; P = 0.003). We also found that when com-
pared with the IMF incision, the superior periareolar inci-
sion was associated with more severe degrees of necrosis,
with 9.7% of patients in this cohort requiring operative
debridement versus only 1.5% in the IMF cohort. This
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suggests two things: the first and most obvious is that the
periareolar incision likely contributes to increased isch-
emia of the NAC. This likely occurs due to the reliance
of the subdermal plexus to perfuse the NAC after mas-
tectomy, and utilizing an incision adjacent to the NAC
disrupts this plexus in proportion to the size of incision.
Additionally, healing an incision requires increased meta-
bolic requirements that may exceed the capacity of the
subdermal plexus around the areola after mastectomy.
On the other hand, incisions at the IMF are significantly
closer to more vascularized tissue, as the limit of the mas-
tectomy typically does not go beyond this border.

Our second finding is that independent of incision
choice, most patients with ischemic complications will
be able to be managed without operative debridement.
In those who developed postoperative ischemia, 39% of
patients (11 of 28) with a periareolar incision went on to
require debridement, while only 20% of patients (one
of five) with an IMF incision required this.

We performed a multivariable logistic regression to
control for some of the potential confounding variables
present in our study population. Our regression identi-
fied hypertension, smoking, and the use of periareolar
incisions as significant factors associated with increased
odds of nipple necrosis. Prior radiation may also affect
NAC perfusion, which supports its inclusion in our ini-
tial logistic regression; however, likely due to small preva-
lence in our series, this had no association with outcomes.
This regression supports the notion that incision type may
affect outcomes of the NAC, as well as introduces smok-
ing as a modifiable risk factor for unwanted outcomes.

Although we did see larger expanders placed in the
periareolar group, this is likely a reflection of both the
base width of the chest and size of premastectomy breast,
rather than a preference for placing overly large expand-
ers in equally sized breast pockets. This is likely supported
by the slightly higher ptosis average in the periareolar
group, as well as larger final tissue expander volume, while
the ratio of volume to expander size remained equiva-
lent between groups at around 75%-80%. These larger
expanders require more intraoperative fill to prevent
any substantial wrinkling and creasing of the overlying
skin, and were seen in the differences shown in Table 1.
However, this discrepancy of fill volume we feel is not a
factor that confounds our results because meticulous
attention is always paid to ensuring no pressure on the
overlying skin flaps or NAC. Additionally, we did not start
expanding the groups at different times postoperatively
nor have different rates of expansion.

We did not have any differences in rates of prophylac-
tic mastectomy or breast surgeon between groups. Some
surgeons feel these two variables may create discrepancies
between mastectomy flap thicknesses. However, in our
experience, our mastectomy flap thickness is consistent
between surgeons at our institution and does not differ
in any meaningful way between prophylactic and onco-
logically performed mastectomies. Additionally, we do not
preoperatively biopsy the NAC as a means to determine
candidacy for nipple preservation.

Neoadjuvant chemotherapy or preoperative radiation
were not statistically different between groups, despite a
trend toward higher rates of neoadjuvant chemotherapy
in the IMF group. This may suggest more aggressive or
significant disease burden in the IMF group; however, this
group had more favorable rates of healing of NAC despite
this. Adjuvant therapy, including chemotherapy and radia-
tion, was not analyzed as part of this study, as we would
not start either of these therapies until any wound healing
complications have been resolved.

At our institution, our breast and plastic surgeons have
traditionally favored either the IMF or superior periareo-
lar incision. For breasts with more advanced ptosis, the
superior periareolar incision allows more central access to
the gland for mastectomy and can be designed with a cres-
cent mastopexy to help elevate the NAC position relative
to the breast. However, with these results, we have moved
away from the superior periareolar incision in patients
who would otherwise be candidates for IMF incisions. In
patients who would benefit from the superior periareolar
approach, typically with grade II ptosis, we have added a
lateral extension to minimize traction on the NAC intra-
operatively, which may further injure the adjacent subder-
mal plexus. In grade I or nonptotic patients, we prefer an
IMF incision, which can similarly be designed with or with-
out skin reduction. Ultimately, the most important deci-
sion for incision placement is based on the ability of the
breast surgeon to safely perform their surgery.

In our practice, patients are evaluated at 1 week post-
operatively to examine the incisions, evaluate NAC perfu-
sion, and evaluate drain output. Patients who develop any
degree of NAC necrosis, ranging from superficial epider-
molysis to more significant necrosis, are managed with dry
dressings until the NACs have a chance to declare them-
selves or there is development of an infection, at which
point debridement becomes necessary. In patients who
develop some degree of necrosis but recover, we find that
hypopigmentation or hyperpigmentation can occur but is
rare, and we find that those who develop a widened scar
can have this excised at the time of implant exchange with
excellent results.

Limitations of our study include the retrospective
nature and the selection bias associated with incision
choice. Typically, incisions are chosen for an anatomic
reason rather than surgeon preference. Additionally,
there were differences in patient comorbidities between
cohorts that may have contributed to negative outcomes
that we attempted to control for using regression analysis.
Nonetheless, our findings suggest that avoidance of the
periareolar incision in prepectoral nipple-sparing mas-
tectomy may help improve NAC outcomes, and we have
changed our practice based on this.

CONCLUSIONS
In patients undergoing immediate two-stage prepec-
toral breast reconstruction following nipple-sparing mas-
tectomy, periareolar incisions may result in an increased
risk of NAC complications compared with IMF incisions;



however, our experience suggests that most ischemic com-
plications can be conservatively managed. Future pro-
spective studies may better elucidate this absolute risk.
Nonetheless, care should be taken when designing mas-
tectomy incisions to consider this potentially increased
complication risk.
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