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a b s t r a c t

Background: Recent literature reports that rates of mastectomy are increasing in early breast cancer.
However, data from European institutions are limited and revealed conflicting results. We report on 15-
year trends of mastectomy, mastectomy plus immediate reconstruction and contralateral prophylactic
mastectomy (CPM) at an academic institution.
Methods: We identified women diagnosed with unilateral early breast cancer at stage 0-IIa, with tumour
size� 4 cm, between 2002 and 2016. Trends were assessed using the CochraneeArmitage test. Multi-
variable logistic regression was used to identify factors associated with receipt of mastectomy plus
immediate reconstruction.
Results: A total of 2315 patients were identified. Of them, 65.7% underwent breast conserving surgery
(BCS), while 34.3% underwent mastectomy as upfront surgery. Two point four per cent also received
CPM. Immediate reconstruction was performed in 36.0% of patients receiving mastectomy. There was no
change in trends of mastectomy over the 15 years studied (p¼ 0.69), as well as in trends of patients
undergoing CPM (p¼ 0.44). In contrast, rates of immediate reconstruction rose significantly over the
study period (from 12.2% in 2002 to 62.7% in 2016, p< 0.0001). Women were more likely to receive
mastectomy plus immediate reconstruction if they were aged 50 years or younger, or had tumours larger
than 2 cm, or had non-invasive carcinoma.
Conclusions: Our study suggests that rates of both mastectomy and CPM in early breast cancer are not
increasing, while use of immediate reconstruction is on the rise.

© 2018 Elsevier Ltd. All rights reserved.

1. Introduction

In recent years, breast conserving surgery (BCS) followed by
radiation therapy has been considered the treatment of choice for
most patients with early breast cancer. In fact, many studies have
demonstrated that such an approach is as effective as mastectomy

in terms of oncological outcomes [1e3]. Consequently, use of BCS
increased steadily during the last decades of the twentieth century
[3,4]. However, recent literature suggests that rates of mastectomy
as upfront surgery in patients with early breast cancer are on the
rise [5e9]. This phenomenon occurs despite the fact that detection
of small tumours has become more and more frequent, mostly
thanks to the widespread adhesion to mammography screening
programmes. Furthermore, the increasing use of oncoplastic tech-
niques has led to widen the application of breast conservation to
some patients candidates to mastectomy [10,11].

Authors also reported that recently rates of contralateral
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prophylactic mastectomy (CPM) have dramatically increased in
patients with unilateral breast cancer [6e8].

However, conflicting data has been reported concerning the
trends of BCS and mastectomy in the treatment of breast cancer,
with differences in rates observed between United States in-
stitutions and between United States and European institutions
[12e14].

Moving to an era of great attention to minimally invasive
treatments and tailored approaches in surgical oncology, there is an
increasing interest to evaluate this shift from breast conservation to
a more radical and invasive operation such as mastectomy, which
also bears increased risk of surgical complications and psycholog-
ical concerns [6,8,15,16].

Reasons behind these profound changes in surgical manage-
ment of breast cancer are various and complex; among them, the
increasing use of immediate breast reconstruction at the time of
mastectomy plays an important role [11,16,17].

There is a limited number of reports assessing trends of mas-
tectomy coming from European countries. We conducted an insti-
tutional review with the main aim of reporting the trends of BCS
and mastectomy as upfront surgery in patients with early breast
cancer at a European academic hospital. In addition, we sought to
evaluate trends of mastectomy with immediate reconstruction and
CPM (Fig. 1).

2. Methods

2.1. Data source and patient population

The study was conducted at the Unit of General Surgery 2-
Clinica Chirurgica of the University of Sassari. This institution rep-
resents the referral centre for breast cancer treatment in the
Northern Sardinia, and satisfies the requirements of a specialist
breast centre as identified by EUSOMA [18]. The number of new
diagnosed cases undergoing surgical treatment has remained sta-
ble above 200 per year over the last two decades.

We performed a retrospective analysis by using an institutional-
approved, prospectively-maintained database, to evaluate trends in
the use of BCS and mastectomy as upfront surgery in patients with
early breast cancer. For the purposes of this study, we queried our
database for any patient with early breast cancer at stage 0-IIa, with
tumour size not exceeding 4 cm, diagnosed between 2002 and
2016. We excluded patients who received preoperative chemo-
therapy, or had previous breast cancer treatment, or were diag-
nosed with synchronous bilateral breast cancer, or were at stage IIb
or higher. Regarding the decision-making process, our policy was to
propose BCS as first surgical option, when feasible. Indications for
mastectomy included: cancer multicentricity, diffuse micro-
calcifications seen on mammography, breast size/tumour size ratio

Fig. 1. Study design; inclusion and exclusion criteria; outcomes of interest.
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