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Changing Trends in Mastectomy and Breast Reconstruction.
Analysis of a Single-institution Experience Between 2004-2016
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Abstract. Background/Aim: Recently, “conservative”
mastectomy with immediate breast reconstruction (M-R) has
become the gold standard when the breast must be removed.
We analyzed the evolution in the choice of mastectomy type in
our Unit, focusing on factors associated with renounce to
reconstruction and risk factors for its failure. Patients and
Methods: Clinical-pathological and surgical features of 132
patients who underwent mastectomy in our Unit from 2004 to
2016 were analyzed. M-R rate and different mastectomy
techniques’ rates between 2004-2009 and 2010-2016 were
compared. Results: M-R was associated with younger age at
diagnosis (p<0.001) and early tumor stage (p=0.03). M-R
rate increased from 49.1% to 72.2% (p=0.002) in the last
years, with prominent use of nipple-sparing-mastectomy
(p<0.001). M-R failure rate was associated with previous or
subsequent irradiation/chemotherapy in 92.3% of cases.
Conclusion: M-R and particularly nipple-sparing-mastectomy
represented the standard in more recent years; reconstruction
failure was associated with irradiation/chemotherapy,
especially in implant-based reconstructions.

Breast cancer is the leading cause of death in women
worldwide representing about 23% of all cancers (1). Over
the last century, improvements in diagnosis and treatment of
breast cancer, determined a remarkable advancement
achieving the development of less invasive and mutilating
surgical approaches (2). In particular, thanks to Veronesi’s
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(3) and Fisher’s (4) studies, the breast conserving surgery
(BCS) (quadrantectomy, wide resection or lumpectomy with
axillary dissection) associated with post-operative radiation
therapy, was developed. At present, BCS is the standard of
treatment for most women with early-stage breast carcinoma
(5). However, a number of patients still must or wish to
undergo mastectomy (6). Madden modified radical
mastectomy (MRM) represented the gold-standard technique
for a long time, until the introduction of plastic surgery
concepts to breast cancer treatment have given birth to a new
approach, commonly indicated as “oncoplastic surgery” (7).

In the last decades, the oncoplastic principles, besides
offering better cosmetic results in conservative breast
procedures, also opened the door for the development of the
so-called “conservative mastectomies” (8). These operations
preserve the cutaneous and subcutaneous breast envelope in
order to facilitate immediate breast reconstruction and offer
good cosmetic results, similar, if not better, to those obtained
with BCS. The introduction of "conservative mastectomies"
and, particularly, of nipple-sparing mastectomy (NSM) has
recently boosted the choice of mastectomy rather than BCS,
with a consequent increase in the rate of these operations in
the last years (9-11). “Conservative mastectomies” include
skin sparing mastectomy (SSM) (12), NSM, which was
described in 1951 by Rice and Stickler for benign lesions (13)
and was recently validated for breast cancer treatment with
preservation of the nipple-areola complex (NAC), and nipple-
sparing skin-reducing mastectomy (SRM), described in 2006
for treatment of large breasts with ptosis (14).

At present, immediate breast reconstruction is offered to
the majority of patients who deserve mastectomy and its
feasibility represents a marker of quality assessment in breast
cancer surgery. Whether use prosthetic material or autologous
tissue for breast reconstruction is often a matter of debate.

In the present study, all the mastectomy procedures
performed in our Unit from 2004 to 2016 were reviewed
aiming at the observation of the changing trends in
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mastectomy over the time; the identification of the factors
associated with renounce to immediate breast reconstruction;
the analysis of the complication rate associated with different
techniques of breast reconstruction, according to clinical and
physical characteristics of patients, to identify the optimal
reconstruction technique in the individual patient.

Patients and Methods

Surgical procedure. All the breast cancer operations performed by
the same surgeon (T.S.) at the Breast Unit of the Gynecology
section, Department of Health Science, Careggi Hospital, University
of Florence, from January 2004 to June 2016 were retrospectively
reviewed. Breast reconstructions were done in collaboration with
the Plastic and Reconstructive Surgery Unit, Careggi Hospital,
University of Florence.

Patient selection. The study focused on 132 patients submitted to
mastectomy, with or without reconstruction. We compared MRM
without reconstruction (MRM-NR) to all other techniques providing
immediate breast reconstruction (M-R), including MRM with
reconstruction (MRM-R), SSM, NSM and SRM. We arbitrarily split
our study period into two time intervals (2004-2009 vs. 2010-2016)
to compare the rate of immediate reconstruction as well as the
incidence of the different type of mastectomy between the two
periods. Patients’ records were analyzed to assess demographic,
clinical, pathological and surgical data.

Compliance with ethical standards. All procedures performed in
studies involving human participants were in accordance with the
ethical standards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.

Statistical analysis. Patient characteristics were analyzed using
Fisher’s exact test or Chi-squared test, as appropriate (IBM SPSS
Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp.). A
p-value <0.05 was considered statistically significant.

Results

Factors associated with immediate breast reconstruction.
During the study period, 675 women were operated on for
breast cancer; in 543 cases (80.4%), a breast conserving
operation was performed, whereas 132 patients (19.6%)
required mastectomy. Overall, in the mastectomy group, 49
patients (37.1%) did not receive reconstruction (MRM-NR)
whereas in 83 women (62.9%) an immediate breast
reconstruction (M-R) was associated. In particular, among
M-R patients, we recorded 13 (15.7%) MRM-R, 22 (26.5%)
SSM, 38 (45.8%) NSM, and 10 (12%) SRM.

Focusing on factors associated with immediate
reconstruction, we investigated patients’ age at diagnosis.
The mean age at diagnosis for the MRM-NR group was 70
years, compared to 51 years for the M-R patients (p<0.001).
Furthermore, considering three age groups, namely <50 years
(n=51), 51-69 years (n=50), and =70 years old (n=31), we
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evaluated the prevalence of immediate reconstruction. In
27/31 (87.1%) of the oldest women, mastectomy was
performed without breast reconstruction. Conversely, among
the youngest patients M-R was predominant, representing
45/51 (88.2%) of cases. Also among patients with
intermediate age M-R was highly prevalent, as it was
performed in 34/50 (68%) women (p<0.001).

We also evaluated the role of tumor stage for choosing
between MRM-NR and M-R. In our series, 44.9% (22/49) of
women treated without breast reconstruction presented a T3
stage cancer (TNM), whereas among patients resorted to M-
R the rate of T3 stage was 26.5% (22/83) (p=0.03). In
addition, focusing on the 22 women <70 years old who
declined breast reconstruction, it resulted that 11/22 patients
(50%) presented with locally advanced disease (T4 and/or
N3 stage) and 3/22 (13.6%) additional patients showed
previous exposure to radiotherapy.

Comparison between 2004-2009 and 2010-2016. When
considering the proportion of breast conserving procedures and
mastectomy over the years, we found that mastectomy rate
raised from 16.7% in the years 2004-2009, to 22.1% in the
years 2010-2016 (p=0.01). Then, analyzing the M-R rate, we
pointed out a significant difference between the two time
periods, with immediate breast reconstruction increasing from
49.1% in the former period to 72.2% in the latter period
(»=0.002) (Figure 1). We investigated the distribution of
different types of M-R over the time. In the years 2004-2009,
reconstruction procedures were SSM and MRM-R, representing
17/26 cases (65.4%) and 9/26 cases (34.6%), respectively. Since
2010, following the introduction of NSM the picture
dramatically changed. In fact, in the years 2010-2016, NSM and
SRM together represented 84.2% (48/57) of the M-R cases.
Conversely, the use of SSM and MRM-R decreased to 8.8%
(5/57) and 7% (4/57), respectively (p<0.001) (Figure 2).

Reconstruction techniques. Regarding the breast reconstruction
techniques after mastectomy, 82 cases were treated with
immediate (one-stage) or two-stage reconstruction, while only
one case received standard delayed procedure. This last case
represented a woman treated with neoadjuvant chemotherapy,
MRM, and subsequent chest wall adjuvant irradiation because
of the presence of multiple axillary lymph node metastases. In
this patient, we ultimately resorted to delayed reconstruction
with the deep inferior epigastric perforator (DIEP) flap.
Considering the type of M-R, we had implant-based
procedures (tissue expander and prosthesis inserted under
major pectoralis muscle), autologous methods [e.g.
latissimus dorsi flap (LD), transverse rectus abdominis
musculocutaneous flap (TRAM), and DIEP flap] and
combined techniques (implant + autologous), as summarized
in Table I. One patient, although scheduled for NSM with
immediate reconstruction, did not undergo the reconstructive



Susini et al: Changing Trends in Mastectomy

100% -
a0% - ] = 2 3 b
80% -

26
70% -

57
60% -
50% -
40%

30%

Immediate reconstruction rate

20%

10%

0%

2004-2009

2010-2016
Time periods

MR

| MRM-NR

Figure 1. Distribution of mastectomy with and without immediate
reconstruction in the years 2004-2009 and 2010-2016. MR, Mastectomy with
immediate reconstruction; MRM-NR, mastectomy without reconstruction.

phase because of technical impossibility (atrophic major
pectoralis muscle).

Particularly, among the 7 women treated with autologous
reconstruction after MRM, the DIEP flap was performed in
3/7, the TRAM flap in 3/7 and the LD flap in 1/7 cases. On
the other hand, for the two patients who underwent to
combined reconstruction after MRM, the procedure consisted
in an expander implantation, subsequently replaced with a
definitive prosthesis, associated with LD flap.

Considering the 47 patients submitted to NSM and SRM,
41 cases underwent implant-based reconstruction, 3 patients
received autologous graft reconstruction with DIEP and in
the remaining 3 cases a combined approach was used, with
initial expander positioning and subsequent substitution with
autologous tissue, using DIEP in 2 cases and LD flap in one
case (Table I).

Factors associated with reconstruction failure. Finally, we
analyzed complications after reconstruction and their relationship
with different risk factors, particularly with chemotherapy and
radiation therapy. We reported an overall reconstruction failure
rate of 15.8% due to 13 major complications, namely: 4 cases
of infection, 1 expander dislocation, 7 implant rejections and 1
case of hematoma and subsequent nipple areola complex (NAC)
necrosis, all of them requiring implant removal. Distribution of
major complications/failure for each type of M-R is summarized
in Table II.

MR technique rate
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Figure 2. Mastectomy with immediate breast reconstruction according
to different techniques in the years 2004-2009 and 2010-2016. Fisher’s
exact test comparing the different distribution of each mastectomy
technique in the two periods showed a p-value <0.001 for each
comparison. NSM, Nipple-sparing mastectomy; SRM, nipple-sparing
skin-reducing mastectomy; SSM, skin-sparing mastectomy; MRM-R,
madden modified radical mastectomy with reconstruction.

The majority of complications 12/13 (92.3%) occurred
among cases that presented risk factors for reconstruction
failure. In particular, 8/13 (61.5%) patients were formerly
treated with breast conserving therapy, followed by surgical
field irradiation; among them, 3 were also exposed to
adjuvant chemotherapy and one to adjuvant radiotherapy
following the M-R procedure. Furthermore, 3/13 (23.1%)
showed exposition to both adjuvant irradiation and to
chemotherapy, while 3/13 (23.1%) cases were exposed only
to adjuvant chemotherapy.

Discussion

In the last decades, surgical treatment for breast cancer
underwent significant improvements, becoming less
mutilating and invasive. According to international trends
(5), in our Unit we found that mastectomy rate and BCS rate
were nearly 20% and 80%, respectively. When mastectomy
was required, immediate breast reconstruction was always
considered and discussed with patients, in agreement with
the latest recommendation for management of breast cancer
patients (15). We found that renounce to immediate breast
reconstruction was significantly associated with advanced
age and/or advanced stage of disease and poor survival
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Table 1. Immediate and delayed-immediate reconstruction methods after mastectomy.

Reconstruction method

Implant-based Autologous tissue Combination
Mastectomy type n % n % n %
MRM-R 3/12 250 7/12 583 2/12 16.7
SSM 22/22 100.0 0/22 - 0/22 -
NSM/SRM 41/47 872 3/47 64 3/47 64
Total 66/81 81.5 10/81 123 5/81 6.2

MRM-R, Madden modified radical mastectomy with reconstruction; SSM, skin-sparing mastectomy; NSM/SRM, nipple-sparing mastectomy/nipple-

sparing-skin-reducing mastectomy.

expectation. This is in agreement with previous studies
showing that mastectomy without reconstruction is usually
limited to elderly women and/or patients with advanced
disease (16), although these conditions do not represent an
absolute contraindication to breast reconstruction. Recent
studies showed the role of tumor molecular subtype on
immediate breast reconstruction: HER2-overexpressing and
triple-negative patients less likely underwent to M-R
compared to hormone-receptor-positive ones (17). The
renounce to immediate reconstruction when such negative
prognostic factors are present, may be explained by the
higher rate of local recurrence shown by advanced
stage/higher risk breast cancers (18). Thus, in such
conditions, both physicians and women consider the
aesthetic issue less relevant.

Despite the prevalence of BCS observed worldwide over
the last two decades, we noticed in our series a trend
reversal, with a significant increase of the mastectomy rate
in the last years. Many factors could have contributed to the
rise of mastectomy, a trend that was recorded also in other
countries (19, 20). First, the increasing diagnosis of genetic
mutations related to breast cancer development (e.g. BRCA-
1, BRCA-2) increased the use of prophylactic mastectomy
(especially NSM) (21). In addition, the diffusion of pre-
operative magnetic resonance imaging (MRI), which is
highly sensitive and poorly specific, may have influenced
surgical approach, driving a shift towards mastectomy (19,
22). Then, the availability of “conservative mastectomies”
techniques (especially NSM) has allowed immediate
reconstruction with optimal aesthetic results and have
boosted mastectomy indication, particularly to borderline
candidates for BCS (23). In our series, we found that, since
2010, NSM has become the gold-standard mastectomy
technique, supported by the evidence of its oncologic safety
(21, 24, 25). The use of other M-R techniques such as SSM
is currently limited to a minority of cases with involvement
of the NAC (26).
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Table 11. Failure rate according to type of M-R.

M-R type Failure rate

n %
MRM-R 2/13 154
SSM 4/22 18.2
NSM 5/37 135
SRM 2/10 20.0
Total 13/82 15.8

MRM-R, Madden modified radical mastectomy with reconstruction;
SSM, skin-sparing mastectomy; NSM, nipple-sparing mastectomy;
SRM, nipple-sparing-skin-reducing mastectomy.

Analyzing the factors associated with complications and
reconstruction failure, we found a strong association with
prior exposure to radiation therapy and with neoadjuvant and
adjuvant chemotherapy, especially in implant-based
reconstructions. The role of irradiation and chemotherapy on
reconstruction failure was established in several studies (27-
29). Even with modern radiation delivery techniques, the
complication rate for immediate breast reconstruction after
post-mastectomy radiation therapy was very high, thus
suggesting the use of delayed autologous tissue as the
optimal approach in these patients or a delayed-immediate
reconstruction at most. Our findings reinforce the existing
evidence and suggest that autologous reconstructive methods
are preferable than implant-based techniques in women
presenting risk factors for complications (neoadjuvant or/and
adjuvant therapies).

In the current context of evolution in oncologic surgery
and reconstruction techniques, the identification of factors
associated with complications and reconstruction failure
could help to find the optimal “oncoplastic” technique for
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the individual patient, increasing oncologic efficacy and
good aesthetic results, as well as reducing the failure rate.
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