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Abstract

Introduction Nipple-sparing mastectomy (NSM) is a sur-
gical procedure increasingly performed for breast cancer or
risk reduction surgeries. The site of skin incision seems to
affect not only cosmesis but also technical ease in operat-
ing and vascular viability of the nipple. We present a series
of patients who underwent a modified vertical surgical
approach for NSM, which resulted to be safe, reliable, and
with good esthetic results.

Materials and Methods From December 2016 to February
2019, 27 “Hook Shape” incision NSMs were performed.
All patients underwent an immediate subcutaneous muscle-
sparing reconstruction with tissue expander covered by a
titanium-coated polypropylene mesh, followed by a second
surgical step with expander substitution and lipofilling on
the definitive implant when indicated. Preoperative and
postoperative BREAST-Q patient-reported outcomes
measure was performed in all cases.
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Results Postoperative morbidity was evaluated: One
patient developed seroma and another presented a systemic
infection that resolved with intravenous infusion of
antibiotics. One patient experienced vertical wound
dehiscence, recovered after conservative treatment and
without implant exposure. No implant loss was observed.
Nipple—areola complex necrosis or ischemia rate was 0%.
The BREAST-Q outcomes reported significant increases in
the overall satisfaction with breast (p < 0.05), psychosocial
well-being (p < 0.05), and sexual well-being (p < 0.05)
sections. Scores in the physical impact of surgery section
appeared to decline from preoperative to postoperative
evaluations, with no statistically significant results.
Conclusion The mastectomy incision pattern can burden
the surgical challenge, impact vascular viability of the
nipple and significantly affect the aesthetic outcomes in
breast reconstruction. We report our experience with an
alternative approach for NSM, which appears a safe,
practical, and reproducible method for patients with small-
to medium-sized breasts and little/medium ptosis (grade I
or II).

Level of evidence IV This journal requires that authors
assign a level of evidence to each article. For a full
description of these Evidence-Based Medicine ratings,
please refer to the Table of Contents or the online
Instructions to Authors www.springer.com/00266
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Introduction

Nipple-sparing mastectomy (NSM) is a surgical procedure
that combines skin-sparing mastectomy (SSM) with the
preservation of the nipple—areola complex (NAC).

In general, NSM should be considered for a patient with
TO to T2 tumors smaller than 5 cm, localized more than 2
cm from the areolar edge, and not involving skin envelope
or NAC clinically [1, 2].

Preservation of the NAC offers an improved aesthetic
outcome and higher quality of life for women with breast
cancer, and for these reasons, it is increasingly considered
also for risk reduction mastectomies in BRCA 1/2 mutation
carriers [3-6].

The overall complication rate of NSM ranges from 0 to
48 percent [3]. Nipple and skin necrosis are the most
threatening adverse events and the most common [7-12].

Several investigations have been conducted to assess
factors that impact the development of complications that
can occur after NSM [3, 13-16]. Age, smoking habit, body
mass index (BMI), co-morbidities, breast size, as well as
previous surgeries and radiation therapy, are considered
patient-related risk factors [2, 17-23].

Instead, technical factors that may play a role in com-
plication rates following NSM have not been exhaustively
investigated with no consensus on a standardized surgical
approach [24].

The selection of the incision, in particular, appears to
affect not only cosmesis but also technical ease of the
procedure and vascular viability of the nipple. For this
reason, the optimal location of the skin incision for NSM is
still a subject of debate. Various techniques have been
reported in the literature, and they are associated with
different NAC ischemia/necrosis risk and varied patient
satisfaction [13, 25-28].

We present an alternative approach for NSM, which
resulted to be safe, reliable, and with good esthetic results.
A lateral hemi-periareolar incision with an inferior exten-
sion to the inframammary fold (“Hook Shape” incision) is
drawn to perform a NSM, followed by immediate subcu-
taneous muscle-sparing breast reconstruction with tissue
expander and titanium-coated polypropylene mesh. Tech-
nique details, patients satisfaction, and clinical, oncological
and aesthetic outcomes are reported.

Materials and Methods

From December 2016 to February 2019, a total of 27 NSM
with a “Hook Shape” incision technique were performed.
In this retrospective study, all reconstructions were carried
out using a subcutaneous tissue expander wrapped in a

titanium-coated polypropylene mesh (TCPM) either in the
format of a single-layer TiILOOP® Bra (TiLOOP® Bra,
pfm medical, Cologne, Germany) or a pre-shaped pocket
TiLOOP® Bra (TiLOOP® Bra, pfm medical, Cologne,
Germany) [29]. TCPM pockets are available in two sizes,
medium or large. The proper device was chosen to each
patient according to disposability and to the expander and
breast size.

In case of patients with larger breasts, when available,
we opted for one medium or large TPCM pocket. In case of
“single-layer” mesh and volumes greater than 300cc, two
meshes were sutured and tailored around the expander to
create an appropriate pocket. Breast expanders were
selected taking into account preoperative and intraopera-
tive parameters: Breast size and volume were evaluated at
the moment of first consultation. However, after complet-
ing the mastectomy, base and height of the new subcuta-
neous pocket were always assessed intraoperatively and
measured, in order to guide surgeons in the selection of the
appropriate device.

All expanders were deflated to one-third before the
implantation and then placed in a totally subcutaneous
prepectoral position. A second reconstructive step was
scheduled 6 months after the final expansion, in which the
tissue expander was substituted with a definitive silicone-
based implant. Patients with small- to medium-sized
breasts and little/medium with ptosis (ranging from grade I
to grade II) were included. Patients with long distances
between NAC and inframammary fold in large sized and
high ptotic breasts (grade IV) were not considered good
candidates due to the high risk of NAC necrosis and low
cosmetic results. Furthermore, exclusion criteria for this
series were: previous radiotherapy, previous breast surg-
eries, inflammatory or metastatic breast cancer, and
malignant nipple discharge. Patients with comorbidities
like diabetes, renal failure, heart failure, cardiovascular
diseases, pulmonary diseases, hepatic diseases, metabolic
diseases, and active smokers were also excluded from this
study. Follow-up visits were scheduled one month, three
months, six months, and one year after final surgery. Data
collected included patients’ characteristics, short- and long-
term complications, and patient satisfaction using the
BREAST-Q questionnaire. Postoperative results were
evaluated by reporting early and late complications such as
NAC necrosis, infection, wound dehiscence, hematoma,
seroma, implant failure, and local recurrence.
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Surgical Technique

Preoperative markings provide a lateral emiareolar line
extended vertically to the inframammary fold with an
elliptical shape (Fig. la-b). This vertical mark may be
designed in an elliptical shape in prevision of a de-

epithelialization in order to reduce the width of the skin
envelope if necessary.

A lateral emiareolar incision with an extension either
from the 12 o’clock to 6 o’clock or from the 6 o’clock up to
the 7-9 o’clock depending on the size of the areola/breast
and location of the lesion, is followed by a vertical skin
incision. This incision extends from just below the base of

Fig. 1 The collage represents the main steps of the surgical procedure
focusing on preoperative markings and intraoperative details. a Pre-
operative markings with arms along the sides; b preoperative
markings with raised arms; c¢ the illustration shows the lateral
emiareolar site of incision followed by a vertical extension from the
12 o’clock to approximately 1 cm above the inframammary fold. De-
epithelialized area of the breast is highlighted. d The illustration
shows the lateral based inferior dermal flap elevated in continuity
with the later mastectomy flap. Prepectoral pocket with pectoralis
major muscular plane is highlighted in red on background; e the area
included in the incisions is de-epithelialized to prepare the inferior
dermal flap; f a full-thickness access performed on the medial margin
of the de-epithelialized inferior dermal flap follows the de-epithelial-
ization; g preservation of a lateral based inferior dermal flap and
viable skin flaps after glandular tissue is shaved off the pectoralis
major; h intraoperative view of the lateral flap of mastectomy in
continuity with a vertical dermal flap; i intraoperative image of
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mastectomy breast tissue; 1 skin flaps undergo intraoperative viability
check before proceeding with reconstruction: active bleeding at the
fresh cut edges along with reasonable thickness to the skin and
subcutaneous fat are considered essential to perform a safe prepec-
toral reconstruction; m intraoperative view. “Hook shape” incision
allows for a direct view of the surgical field and easy access to all
breast quadrants; n synthetic mesh-assisted two-stage prepectoral
tissue expander reconstruction is performed; n cranial, medial and
lateral borders of the mesh are secured to the pectoral fascia with
absorbable 2-0 interrupted stitches; o tissue expander inflated at one-
third of its volume, wrapped in a titanium-coated polypropylene mesh
and placed in a prepectoral fashion; p the lateral based inferior dermal
flap is advanced, placed under the margin of the contralateral
mastectomy flap; q a “double breasted fashion” overlapped multi-
layer closure is performed to protect the skin incision and increase
vertical implant coverage; r final skin closure. Immediate intraoper-
ative result.
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the areola to approximately 1 cm above the inframammary
fold. The vertical elliptical incision is de-epithelialized to
prepare the inferior dermal flap (Fig. 1c).

A full thickness access follows the de-epithelialization.
The side of the vertical extension of the incision is chosen
according to tumor location, tissue quality and breast
characteristics. It can be safely performed either on the
medial or lateral margin of the de-epithelialized inferior
dermal flap (Fig. 1f).

Skin flaps are raised using scissors dissection that is
carried out through the avascular plane between the sub-
cutaneous tissue and the fascia, resecting Cooper’s liga-
ments. Dissection of the sub-nipple area and the nearby
mastectomy flaps performed from this incision is usually
fast and reliable, sped up by the chance of direct view of
the surgical field and comfortable access to all quadrants
(Fig. 1g). After completing the dissection of even cuta-
neous flaps, glandular tissue is shaved off the pectoralis
major using electrocautery (Fig. 1h-i).

Mastectomy flap viability has been assessed clinically in
the intraoperative setting: skin flaps undergo intraoperative
viability check before proceeding with reconstruction:
Parameters such as skin color, capillary refill time and
active dermal bleeding from the fresh cut skin edges along
with reasonable thickness to the skin and subcutaneous fat
are considered essential to guide resection of non-viable
tissue and to allow a prepectoral reconstruction (Fig. 11).
After hemostasis, a single suction drain is placed in the
subcutaneous plane, except for cases in which an axillary
dissection is performed, which necessarily requires a sup-
plementary drainage (Fig. 1m). Two-stage prepectoral
breast reconstruction using subcutaneous tissue expanders
wrapped in a titanium-coated polypropylene mesh (TCPM)
was performed as described in our precedent studies
[29-34] (Video 1).

The expander is inflated at one-third of its volume and
placed over the pectoralis major muscle, covered by a
titanium-coated polypropylene mesh. Cranial, medial and
lateral borders of the mesh were secured to the pectoral
fascia with absorbable 2-0 interrupted stiches (Fig. 1m-n).

The inferior dermal flap resulting from the vertical de-
epithelialization, is meant to offer protection to the skin
suture and prevent implant exposure by performing a
“double breasted fashion” multilayer closure (Video 2).

It is advanced and placed under the margin of the con-
tralateral mastectomy flap (Fig. 1p). It can be simply
overlapped over the synthetic mesh or loosely anchored to
it with resorbable stiches to prevent its mobilization. Then,
its medial portion is sutured to the preserved dermal edge
of contralateral mastectomy flap in order to increase ver-
tical implant coverage (Fig. 1g-r). For each procedure, the
surgical prophylaxis includes intravenous broad-spectrum
antibiotics 30 minutes before incision. After surgery, all

patients are maintained on broad-spectrum antibiotics for at
least 5 days or until drainage removal. Outpatient expan-
sions are administered every week or every 2 weeks
beginning from the second week after surgery, until
reaching the desired volume. Breast reconstruction is
completed with the second stage procedure approximately
6 months after the end of the expansion (Fig. 2). Tissue
expander is removed and replaced with a definitive implant
either through the same incision or a new inframammary
approach, depending on patients’ features and desire
(Fig. 3).

Usually a small, hidden inframammary approach is
elected in order to avoid vertical scar impairment, and a
full-thickness incision performed to access the prepectoral
pocket. At this time, the titanium-coated polypropylene
mesh that covers the expander is completely integrated
with the mastectomy flaps, playing as a framework to
support a sort of “neofascia” with good capsular consis-
tence and low incidence of contractures, shrinkage and
inflammation. The capsule continuity is surgically restored,
the wound is resutured by layers, and inferior sulcus defi-
nition is carried out, when required (Fig. 4).

At the same time, homolateral lipofilling [35, 36] and/or
contralateral mastopexy, implant augmentation, or reduc-
tion mammaplasty may be performed, when necessary.

Outcomes and Measures

The BREAST-Q questionnaire is routinely submitted to the
patients one month before surgery and 1 year after the
completion of breast reconstruction. Written informed
consent for the use of clinical records was obtained from
each participant. The BREAST-Q was designed to meet
high standards of medical outcomes evaluation in patients
undergoing breast surgery [37-39]. It has been extensively
validated for research in breast reconstruction, and it is
routinely used at our institutions [30]. All aspects of the
BREAST-Q reconstructive module (Satisfaction with
Breasts, Satisfaction with Outcome, Psychosocial Well-
Being, Physical Well-Being, and Sexual Well-Being) were
analyzed.

Statistical Analysis

SPSS software (IBM Corp., Armonk, NY) was used for
simple descriptive statistics, accounting for patient
sociodemographic, clinical characteristics, complications,
and satisfaction grade. Using the Q-Score Scoring Soft-
ware, BREAST-Q scores for each matrix were converted
from survey raw scores (1 through 4 or 5) to a continuous
range from O to 100, with a higher score representing
greater satisfaction or better HRQOL. Absolute scores and
their changes with time were studied. The Shapiro—Wilk
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Fig. 2 “Hook Shape” two-
stage NSM in a 62-year-old
patient, with an invasive
carcinoma NST (pT1bNO) on
the right breast. Contralateral
symmetrization was not
performed according to the will
of the patient. a Preoperative
view; b postoperative view with
prepectoral tissue expander;

¢ postoperative view with
definitive implant;

d preoperative lateral view of
the right breast; e postoperative
lateral view of the right breast
with definitive implant;

f preoperative lateral view of the
left breast; g postoperative
lateral view of the contralateral
left breast.

Fig. 3 Monolateral “Hook Shape” NSM in a 54-year-old patient,
with an invasive carcinoma NST (pT1cNO) in her right breast.
a Preoperative view; b postoperative view with prepectoral tissue

test was used to verify the normal distribution of continu-
ous variables. Consequently, BREAST-Q scores and panel
scores were analyzed as continuous variables using Stu-
dent’s r-test. P values less than 0.05 were considered sta-
tistically significant.

Results

A total of 27 NSMs with “Hook Shape” incision and
immediate reconstruction with subcutaneous tissue expan-
der covered by a titanium-coated polypropylene mesh were
performed in 25 female patients with breast cancer (23
monolateral and 2 bilateral mastectomies). Patients’ char-
acteristics and surgical procedures are listed in Table 1.
Mean age was 47 years (range: 29-55 years). Mean BMI
was 24.3 (range: 20-35). Most of the 25 patients were
medium breast preoperatively (17 medium—8 small). Breast
expanders with low or moderate height and intermediate
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expander; ¢ postoperative view with definitive implant; d postopera-
tive lateral view of the right breast with prepectoral tissue expander;
e postoperative lateral view of the right breast with definitive implant.

projections were preferred in this series (volumes ranging
between 275 and 600 cc).

Mean size of the tumors encountered was 2.5 cm £ 0.8
cm. Lymph node metastasis was found during 2 procedures
(8%). All 27 mastectomies received intraoperative sub-
nipple biopsy, all of which showed lack of invasion by
malignancy. All final surgical margins were clear of
residual disease. Postoperative complications are shown in
Table 2. The overall complication rate was 11% (3 out of
27 procedures). There were no major or life-threatening
complications. No hematoma was found in the postopera-
tive period. One patient developed a seroma, which
resolved after repeated aspiration in conjunction with
expansion as previously described by the authors [31].
Another patient developed a serious infection that resolved
with intravenous infusion of antibiotics and prompt sub-
stitution with the definitive implant. One patient experi-
enced vertical wound dehiscence, recovered after
conservative treatment and without implant exposure. No
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Fig. 4 Bilateral “Hook Shape”
NSM in a 49-year-old patient,
a preoperative view;

b postoperative view with
prepectoral tissue expander;

¢ postoperative view with
definitive implant;

d preoperative lateral view of
the right breast; e postoperative
lateral view of the right breast
with definitive implant;

f preoperative lateral view of the
left breast; g postoperative
lateral view of the left breast
with definitive implant.

Table 1 Patients characteristics

Nipple-sparing mastectomy 27
Pre-pectoral expander reconstruction 27

Breast size Small to medium

Breast ptosis Grade I-11

Age 47 (range 29-55)
BMI 24.3 (range 20-35)
Table 2 Post-operative complications

Hematoma 0 (0%)
Seroma 1 (4%)
Infection 1 (4%)
Wound dehiscence 1 (4%)
Implant Loss 0 (0%)
Nipple—areola complex necrosis 0 (0%)
Overall complications 3 (11%)

implant loss was observed. NAC necrosis or ischemia rate
was 0%. Postoperative adjuvant hormone therapy,
chemotherapy, and radiotherapy were given to patients
according to current breast cancer guidelines. No locore-
gional recurrence, distant metastasis, and mortality were
registered. All patients adequately answered the five
domains of BREAST-Q questionnaire administered before
and after surgery. As shown in Table 3, significant
increases were reported in the overall satisfaction with

breast (p < 0.05), psychosocial well-being (p < 0.05), and
sexual well-being (p < 0.05) sections. Scores in the phys-
ical impact of surgery section appeared to decline from
preoperative to postoperative evaluations, with no statisti-
cally significant results.

Discussion

Nowadays, the combination of NSM and immediate breast
reconstruction is considered the surgical strategy of choice
in selected patients [40—42]. The NAC preservation leads
to superior cosmetic outcomes, avoiding feelings of loss
arising from mutilation [43].

NAC necrosis due to poor blood supply is the most
common complication following NSM, and it occurs in
0-48% of cases, with most series reporting 10-15%
[3, 10, 13, 44-47].

According to Colwell et al. [3], preoperative radiother-
apy, implant’s volume, and periareolar incision may
increase the risk of NAC necrosis. Recently, Frey et al. [48]
analyzed the issue of incision choices in NSM and pre-
sented the effects of different incision sites on complica-
tions incidence after breast reconstruction: Vertical radial,
lateral radial and inframammary fold incisions were asso-
ciated with low complication rates. To date, there is no
standardized surgical approach for NSM and following
breast reconstruction to prevent postoperative complica-
tions. Various surgical techniques have been described, and
surgeon’s comfort level with a particular procedure appears
to be an important factor in choosing the incision type.
Frey et al. [48] reported lower rates of complications with

@ Springer



552

Aesth Plast Surg (2023) 47:546-556

Table 3 BREST-Q scores recorded postoperatively and one year postoperatively expressed as mean =+ standard deviation. Changes in scores are
expressed as delta (postoperative score minus preoperative score). P < 0.05

Domain Preoperative mean (+/— SD) Postoperative mean (4-/— SD) Delta mean p-value
Satisfaction-breasts 58,7 (£10,2) 67,7 (£12) 9 0.0065
Psychosocial wellness 62,2 (£10,4) 71,9 (£13) 9,7 0.0053
Sexual well-being 52,2 (£7,6) 57,8 (£8,9) 5,6 0.0199
Physical impact (chest) 68,6 (£9.,9) 67,1 (£10,1) - 1,5 0.5945
Overall satisfaction with outcome - 73,8 (£12) - -

vertical radial incision, if compared to other approaches,
except for inframammary fold incision. In a recent paper,
Adi Maisel Lotan et al. aimed to assess the influence of
mastectomy scars on breast reconstruction aesthetics and
provide a treatment algorithm for mastectomy incision
selection. This interesting study confirms that patients with
non-ptotic breasts who are likely to benefit from a nipple-
sparing mastectomy are ideally treated with a hidden
inframammary fold incision or a vertical incision,
depending on the breast surgeon’s preference. Neverthe-
less, we believe it is not always feasible, especially in case
of larger and “higher” breasts, and eventually may cause
technical issues during the oncological step of the
procedure.

Moreover, the authors focus on the aesthetic outcomes
related to the different incisional patterns, with no mention
on complications incidence and oncological outcomes [49].

In our series, we reported no NAC ischemia or necrosis
using a lateral emiareolar and vertical incision technique,
followed by subcutaneous expander placement. Our results
differ from part of the literature concerning periareolar
incisions that have been discouraged facing results with
high rates of NAC and skin flap necrosis [45, 46].

Indeed, main NAC blood supply comes from four dif-
ferent arterial sources: branches from the lateral thoracic
artery, the internal mammary artery, the anterior perfora-
tors of the intercostal arteries, and branches from the
highest thoracic arteries [50]. All these sources come from
lateral and medial areas surrounding the NAC, making the
inferior vertical incision less hazardous. Even the periare-
olar incision was limited as possible, less of half of the
areolar diameter, from the 6 o’clock to the 7-9 o’clock
when feasible. Moreover, mastectomy flaps viability not
only depends on incision localization. A periareolar inci-
sion with a vertical prolongation guarantees a comfort-
able approach to the dissection both of gland and sub-
nipple area. With an excellent tissue exposure and the
possibility to perform all surgical steps of the dissection
under direct visualization, a viable and adequate flap is
easier to carve. In particular, it is easier to preserve the
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medial intercostal perforator arteries, thus preventing NAC
vascular impairment [51, 52].

In fact, mastectomy flaps’ viability represents a key
factor in the success of immediate breast reconstruction.
Flap necrosis can lead to infection, implant extrusion,
reoperation, and reconstructive failure. Viable flaps may be
traditionally assessed by clinical judgment, but a more
objective and reliable evaluation can be provided using
innovative intraoperative imaging technologies, such as
indocyanine green angiography for the intraoperative
assessment of the perfusion and ischemic stress resistance
[53, 54].

Moreover, an even distribution and adequate fixation of
the synthetic mesh to the pectoralis fascia as well as skin
flaps viability may be eased by the use of deflated expan-
ders that favors gentler manipulation of the devices, reduce
tension and minimizes immediate tissues expansion.

Indeed, the subcutaneous expander is inflated to one-
third of its volume when inserted, and it is filled postop-
eratively. The prepectoral pocket is shaped progressively,
with less tension on skin capillaries, leading to better and
safer outcomes [55].

On the other hand, the titanium-coated polypropylene
mesh that covers the expanders helps to achieve a good cell
growth and low incidence of capsule contracture, shrinkage
and inflammation [29].

The area under major tension is the vertical incision and
is considered at risk for wound dehiscence. We believe that
it is essential to strengthen this area and reduce tension, in
order to reduce implant-related complications. For this, we
preserve a vertical dermal flap that adds coverage on the
lower half of the implant. In our experience, this maneuver
can prevent implant’s exposure and reconstruction failure,
if superficial skin dehiscence occurs [56]. Keeping in mind
that contralateral breast adjustment is carried out frequently
[57] especially in terms of mastopexy, the presence of a
vertical scar in the mastectomy side reveals to be aesthet-
ically favorable, as breasts show symmetrical scar dispo-
sition with the possibility of performing a slight reduction
of the width of the mammary base and its skin envelope
when required. Another concern about NSM regards
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oncological safety. Sceptics base their doubts on local
recurrence possibility for residual disease in the skin
envelope or occult nipple involvement. However, it has
been demonstrated that NSM does not compromise onco-
logical safety in well-selected patients and recent studies
seem to extend the inclusion criteria to NSM, confirming
its use in any circumstance calling for total mastectomy if
intraoperative frozen sections of sub-nipple-areola com-
plex tissue are tumor-free [2, 3, 41, 58].

In this series, all surgeries were performed by breast unit
surgical teams, composed by general and plastic surgeons
[59]. In such patients, the challenge lies in complete
removal of all breast tissue to ensure oncological safety,
while leaving sufficient skin flap thickness to maintain skin
viability (Fig. 3). No surgical margin involvement was
observed on the final pathologist checkup confirming
oncological safety of the vertical access. With a “hook
shape” approach, we can comfortably perform superior,
inferior, medial, and lateral dissection without excessive
retraction damage that may contribute to the impairment of
flaps viability, especially when a prepectoral reconstruction
is planned. In our opinion, this represents an enormous
advantage ensuring minimum stretching to the flaps and
oncological safety, especially for the dissection of inner
quadrants and multicentric tumors. Moreover, a complete
exposure of the field through the “hook shape” incision,
allows for direct sentinel node biopsy and eventually
oncological skin removal at the inferior quadrants, with no
need for additional incisions and surgical scars. Ideally,
either one-stage or two-stage, retro muscular or prepectoral
reconstruction can be safely performed through this
approach leading to good results [60, 61].

Direct-to-implant (DTI) breast reconstruction has
proved to be a reliable one-stage alternative for selected
patients undergoing conservative mastectomies with reli-
able mastectomy skin envelopes. As reported by Salzberg
et al., ideal candidates for DTI are patients with medium to
small breast size, grade 1 to 2 breast ptosis, and good skin
quality [62].

As an alternative, Barnea et al. presented their experi-
ence with the anatomical Becker expandable implant in a
large series of patients who underwent either IBR or a
salvage procedure for IBR with anatomically shaped per-
manent expandable implants [63]. Favorable indications
include contralateral breast augmentation and patients with
major comorbidities, with the possibility to adjust the size
of the implant postoperatively to enable gradual stretching
of the skin flaps and to enhance breast symmetry in a
single-stage procedure.

However, not all patients are suitable for these approa-
ches and choosing the best procedure requires a thorough
understanding of the benefits and drawbacks of every
technique, to offer every single candidate the best tailored

reconstructive option.
offers

Subpectoral implant placement
some advantages: minimal implant visibility,
reduced rippling and minimal palpability of implant edges
at the upper pole. However, pectoralis major detachment
leads to morbidity, animation deformity and postoperative
pain [61, 64]. Prepectoral breast reconstruction is experi-
encing an important revival, and proper patient selection is
absolutely critical to achieve surgical success [29]. Surgical
risks should be assessed with a precise and personalized
method, highlighting patient’s comorbidities (smoking
habit, diabetes, previous surgeries/radiotherapy, BMI, etc.),
to eventually safely outline the surgical indication toward a
prepectoral or submuscular breast reconstruction [33].

A general health consideration including a full history
and general clinical examination as well as the screening of
relevant patient-related preoperative and intraoperative risk
factors is mandatory in decision-making and timing of
reconstruction.

While demonstrating the safety and reliability of the
“hook shape” technique, our data reported patients satis-
faction, outcomes and quality of life through the analysis of
BREAST-Q scores (Video 3).

The postoperative data were evaluated both in absolute
terms and in relation to preoperative results, because
changes in scores were considered more reliable.

Data about BREAST-Q outcomes for quality of life after
1 year confirmed what we recently reported about patient
satisfaction after NSM and implant-based immediate pre-
pectoral breast reconstruction with titanium-coated
polypropylene mesh [44].

The two-stage reconstruction was carried out with the
aim to achieve the advantages of the prepectoral approach,
even in hazardous cases with thinner skin flaps. While
lower tension was applied to the skin, the second recon-
structive step was used to condense further essential
surgeries: Fat grafts were injected to improve implant
coverage [65] and contralateral breast adjustment, as
mastopexy, allowed to reach better symmetry and improve
postural balance [66].

Conclusion

The mastectomy incision pattern impact on vascular via-
bility of the nipple significantly affects the aesthetic out-
comes in breast reconstruction. We report our experience
with an alternative incision for NSM which resulted to be
safe and reproducible, with low complication and high
satisfaction rates, in patients with small- to medium-sized
breasts and little/medium ptosis.
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