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Trends in mastectomy performance for early breast
cancer in a public institution with limited access:
a retrospective cohort
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ABSTRACT

Objective: To assess trends in breast surgery, Breast-conserving surgery (BCS) and mastectomy, in an institution with limited access
to health resources. Methods: A retrospective cohort study was carried out in patients who underwent surgery for non-metastatic
breast cancer between 2012 and 2019 at the Hospital Geral de Fortaleza (HGF), an institution that exclusively treats patients from
the Brazilian public health system (SUS). The main objective of the study was to evaluate the rates of mastectomy in the period,
with or without immediate reconstruction, as well as BCS rates. The y? test, with Bonferroni adjustment, was applied to the relative
frequency of the procedures performed to test for statistical significance in the evolution of the frequencies of surgeries over
the years. Results: A total of 805 patients underwent surgical treatment for non-metastatic breast cancer, with an average of 100
surgeries per year (range 85-118) during the study period. Mastectomy was performed in 552 cases (68.57%), while 253 patients
underwent BCS (31.42%). Among the patients who underwent mastectomy, 181 (32.78%) had immediate reconstruction, with
the highest proportion using implants (92.26%). No statistical difference was observed between mastectomies with or without
reconstruction throughout the period (p=0.6635), with a statistically significant difference between BCS (p=0.04281) and
mastectomies. Conclusion: There was no increase in the rates of mastectomies, with and without immediate reconstruction, over
the years, but a trend towards an increase in BCS. Further studies are needed to better understand this trend in settings with
limited access to health care.
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INTRODUCTION

Breast cancer is the most common malignant neoplasm in women,
with an estimated 2 million cases annually worldwide"2 In Brazil,
the National Cancer Institute (INCA) estimates that there will
be more than 73,000 cases of breast cancer in 2023%. The prog-
nosis of the disease, on the other hand, has improved signifi-
cantly in recent decades, with a significant impact on mortal-
ity. The advent of organized screening, significant improvements

in cancer treatment, and a better understanding of biology are
responsible for this impact*®.

Breast cancer surgery has evolved substantially over the years:
there has been a gradual replacement of more radical techniques,
such as the mastectomy proposed by Halsted, by less invasive
approaches®. Breast-conserving surgery (BCS), associated with
modern multimodal treatment, has similar local recurrence
and overall survival rates compared to mastectomy”. However,

"Hospital Geral de Fortaleza - Fortaleza (CE), Brazil.
?Brazilian Breast Association Team — Sao Paulo (SP), Brazil.
3Santa Casa de Misericordia de Fortaleza - Fortaleza (CE), Brazil.

“Pontificia Universidade Catélica do Rio Grande do Sul-Porto Alegre (RS), Brazil.

SAmericas Oncologia — Rio de Janeiro (RJ), Brazil.

®Hospital da Mulher — S&o Paulo (SP), Brazil.

"Hospital do Servidor Publico Estadual — Sdo Paulo (SP), Brazil.
8Universidade Estadual de Campinas — Campinas (SP), Brazil.
°0Oncoclinicas — Sdo Paulo (SP), Brazil.

"Hospital Israelita Albert Einstein — Sdo Paulo (SP), Brazil.

"Universidade Federal de Goids, Hospital das Clinicas — Goidnia (GO), Brazil.

*Corresponding author: fpimentelcavalcante@gmail.com
Conflict of interests: nothing to declare. Funding: none.
Received on: 01/23/2025. Accepted on: 03/21/2025.

Mastology 2025;35:€20250004



https://orcid.org/0000-0002-7156-2890
https://orcid.org/0009-0009-2617-0159
https://orcid.org/0000-0002-1643-727X
https://orcid.org/0000-0002-2113-6324
https://orcid.org/0000-0001-5973-623X
https://orcid.org/0000-0002-1996-7428
https://orcid.org/0000-0003-0589-1423
https://orcid.org/0000-0003-2983-3199
https://orcid.org/0000-0003-1860-6898
https://orcid.org/0000-0003-4145-8598
mailto:fpimentelcavalcante@gmail.com
https://doi.org/10.29289/2594539420250004

Cavalcante FP, Pinheiro TMG, Zerwes FP, Millen EC, Mattar A, Antonini M, Brenelli FP, Novita GG, Frasson AL, Freitas-Junior R

despite the oncological safety of BCS, a trend towards increas-
ing mastectomy rates, especially bilateral mastectomy, has been
observed in developed countries in recent years. The advent of
genetic knowledge, the possibility of immediate reconstruction
and the false impression of greater safety have been related to
the increase in mastectomy rates®**. This trend, however, has
not yet been adequately evaluated among patients with limited
access to health care systems, where these technologies are not
universally available.

The objective of this study was to characterize the trends in
surgical procedures in non-metastatic breast cancer, especially
mastectomies, with or without immediate breast reconstruction,
compared to BCS, between 2012 and 2019, in a single Brazilian
institution that provides exclusive treatment to patients of the
Unified Health System (SUS).

METHODS

The main objective of this study was to analyze trends in mastec-
tomy and BCS rates, between 2012 and 2019, in patients treated for
non-metastatic breast cancer at the Hospital Geral de Fortaleza
(HGF), a Brazilian public institution that provides care exclu-
sively to patients covered by SUS. In Brazil, 80% of the popula-
tion's medical care is provided by SUS. The study was initiated
after approval by the institution’s Research Ethics Committee
(CAAE 29325720.7.0000.5040).

The records of surgical treatment of patients with breast cancer
were evaluated, which included: BCS (with or without oncoplas-
tic surgery), total mastectomy without immediate reconstruc-
tion, and mastectomy associated with immediate reconstruc-
tion, total or with preservation of the nipple-areola complex.
The type of reconstruction performed, implants (permanent or
temporary expanders) or myocutaneous flaps, and the specific
date (year) of each procedure were also evaluated. The decision
on each procedure was individually decided by the institution’s
breast surgeons, as well as the surgical technique used, includ-
ing oncoplasty and the type of reconstruction. The institution’s
adjuvant and neoadjuvant treatments followed international
guidelines. There was no genetic counseling or testing available
during the study period. Patients with benign or indeterminate
lesions, as well as other malignant breast lesions, such as mela-
noma or sarcoma, were excluded from the analysis, as were cases
without adequate information on surgical treatment, clinical
stage IV at the time of diagnosis or who did not undergo surgery.

Data were tabulated in a spreadsheet compatible with the
SPSS-IBM version 20.0 application, used for data analysis. Data
were expressed as absolute frequencies and percentages. The ¥
test, with Bonferroni adjustment, was applied to the relative fre-
quency of the procedures performed to determine the statistical
significance in the evolution of frequencies by year. 95%CI with
p<0.05 was used to determine the relationship of the variables

with the trends in the rates measured during the study period
under a log-linear model (Poisson regression).

RESULTS

After applying the study inclusion criteria, 805 patients under-
going surgical treatment for non-metastatic breast cancer were
included for analysis. The average number of surgeries during
this period was 100 procedures per year, ranging from 85 cases
in 2012 to 118 in 2015 (Figure 1).

The most frequently performed surgical procedure was total
mastectomy, in 552 cases (68.57%), while 253 patients under-
went BCS (31.42%). In 2012, among the 85 surgeries performed,
44 (51.76%) cases were mastectomies without reconstruction,
19 (22.35%) mastectomies with reconstruction, and 22 (25.88%)
BCS. On the other hand, in the last year of the analysis, in 2019,
among 106 surgical procedures performed, 41 (38.68%) cases were
BCS, 43 (40.57%) mastectomies without reconstruction, and 22
(20.75%) mastectomies with reconstruction. The year with the
highest proportion of BCS was 2018 (n=41; 40.20%), while 2014 had
the highest proportion of mastectomies (n=70; 81.40%). Among
patients undergoing mastectomy, 181 (32.78%) had immediate
reconstruction, where the highest proportion were with isolated
implants (92.26%) and 14 cases with flaps (7.73%) (Figure 2).

When analyzing the evolution of mastectomies, no statisti-
cally significant increase in this procedure was observed over the
period, nor was there a statistically significant difference between
mastectomies with or without reconstruction (p=0.663). On the
other hand, there was a statistically significant difference in con-
servative surgery over the years (p=0.042). Individually evaluating
the proportions of each type of surgery during the study period,
a statistically significant change was found only for conservative
surgery (p=0.00L; Bonferroni adjustment: p=0.003), compared to
mastectomy without reconstruction (p=0.623; Bonferroni adjust-
ment: p=0.299) and mastectomy with reconstruction (p=0.591;
Bonferroni adjustment: p=0.663), as shown in Table 1. Finally, using

Figure 1. Evolution of total surgeries annually between 2012
and 2019.
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Poisson regression, a variation in the profile of surgeries over the
years was identified (<0.001), but without a significant difference
between the types of surgery or immediate reconstruction (Table 2).

DISCUSSION

Inthis study, no overall increase in mastectomies was observed in an
institution that treated patientsin the Brazilian public system between
2012 and 2019. Conversely, an upward trend in BCS rates was observed
throughout the study period. BCS is the preferred treatment for early
breast cancer, replacing radical mastectomy in most cases, following
the results of several randomized studies. A study from Denmark, for
example, assessed the prevalence of BCS between 1982 and 2002, with

SAVHA

‘ PROPORTION OF SURGERIES |

Figure 2. Proportion (%) of surgeries (breast-conserving thera-
py, in yellow; total mastectomy, in blue; and mastectomy and
immediate reconstruction, in red) annually during the period of
2012 to 2019.

an increase from less than 1% to 25% of conservative surgery, with a
significant increase triggering the increase after the publication of
the Danish Breast Cancer Cooperative Group study in 1988". This
trend, however, has recently changed in developed countries. A retro-
spective American study evaluated the temporal trend of mastecto-
mies in more than 1 million women treated in centers accredited by
the American Cancer Society and the American College of Surgeons
Commission on Cancer between 1998 and 2011, using the National
Cancer Database (NCDB), and it observed a 34% increase in mastec-
tomies, with an odds ratio of 1.34 (95%CI 1.31-1.38)", Other studies
also identified an increase in bilateral mastectomies in the United
States, with stability in conservative surgeries'>'**.

There are several hypotheses that may explain these differ-
ences, including the availability of immediate reconstruction. In
Brazil, immediate breast reconstruction after mastectomy was
guaranteed by a recent law for the public health system (Law
No. 12,802, of 2013)"". However, in practice, it is possible that the
impact has not yet been significant. In our analysis, only 32% of
cases underwent immediate reconstruction, which may have
affected the results, despite it being available in the institution.

Table 2. Poisson regression for evaluation of surgeries annually.

I NS

Year of surgery ‘ <0.001
Type of surgery
Mastectomy (No-BR + IBR) 0.907
BCS 1.000
Reconstruction
No-BR 1.000
Implant 0.950
Myocutaneous flap 0.924

No-BR: Total mastectomy without reconstruction; IBR: Mastectomy and
immediate reconstruction; BCS: Breast-conserving surgery; p: Value of
significance after Poisson regression.

Table 1. Evolution of surgeries (BCS, No-BR and IBR) annually between 2012 and 2019 (number of surgeries and proportion).

T S S T S

2012 51.76 22.35 25.88

2013 49 50.00 20 20.41 29 29.59 98
2014 48 55.81 22 25.58 16 18.60 86
2015 56 47.46 30 25.42 32 2712 118
2016 52 53.61 18 18.56 27 27.84 97
2017 40 35.40 28 24.78 45 39.82 113
2018 39 38.24 22 21.57 41 40.20 102
2019 43 40.57 22 20.75 41 38.68 106
Total - - -

p-Value 3n p=0.299 181 p=0.663 253 p=0.003 80>
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In line with our findings, a recent Brazilian study reported
anincrease in breast reconstructions in Brazil between 2008 and
2014, reaching 29%, consistent with the results of this study™. In
fact, the availability of immediate reconstruction has been related
to mastectomies in some studies, especially in cases of unilateral
cancer and contralateral risk-reducing mastectomy. In this sense,
aretrospective study using the NCDB demonstrated that the mas-
tectomyrate, specifically contralateral mastectomy, increased by
7% for each percentage point increase in reconstruction'. The rates
of immediate reconstruction, on the other hand, were similar to
those observed in some countries. For example, a European study
evaluated 2,315 patients with early breast cancer between 2002
and 2016, in which the authors showed that the rate of immedi-
ate reconstruction was 34.3%". Other factors, including barriers
to access to breast reconstruction, were highlighted through a
Canadian systematic review, which identified that, in rural areas,
the high costs of the procedure, insufficient reimbursement by insur-
ance companies, non-acceptance of the procedure by the patient,
tumor characteristics and lack of patient awareness about recon-
struction were related to non-performance of reconstruction®.

The false impression that mastectomy could be a safer treat-
ment may also explain the increase in mastectomies. A study
showed that only 38.1% of patients with unilateral breast cancer
knew that contralateral prophylactic surgery had no effect on sur-
vival®. In fact, many patients opt for mastectomy, whether unilat-
eral or bilateral, even after the proven observation of a reduction
inipsilateral recurrences or new contralateral tumors in patients
undergoing conservative surgeries, observed over the years, pos-
sibly because of the advent of systemic therapy®. Another reason
patients may opt for bilateral mastectomy, especially in cases of
unilateral breast cancer with indication for mastectomy and recon-
struction with implants, is the possibility of better symmetry: a
study conducted at Memorial Sloan Kettering Cancer Center using
Breast-Q in 3,489 breasts of women who opted for mastectomy
with bilateral reconstruction with implants showed that the latter
procedure had the best aesthetic result over a 12-year follow-up™.

The advent of genetic counseling and multigene testing, which
evaluate genes that are related to a greater hereditary predispo-
sition for patients with unilateral breast cancer to develop recur-
rence or contralateral breast cancer, may also influence mastec-
tomy rates. Recent studies conducted with thousands of patients
have identified genes with a high predisposition for the incidence
ofbreast cancer, whether first or second primary, after treatment
for breast cancer, especially BRCA1 and BRCA2***. Some studies
have also demonstrated a significant reduction in new tumors
after bilateral mastectomy, as well as an impact on mortality in
women with BRCA mutations and unilateral breast cancer®?.
However, in many places around the world, access to financial
resources for health care is a significant impediment, as is the
case for patients in the Brazilian public health system, who were
the patients treated in this analysis. Furthermore, several regions

of Brazil do not have the availability of cancer genetic specialists
even for women with access to the private supplementary health
network®. This issue, however, does not seem to be a problem
only in countries with limited resources, with significant dis-
parities occurring in developed countries in the management
of breast cancer patients. An observational study presented at
the 2023 American Society of Clinical Oncology (ASCO) meeting
involving more than 1 million women who were diagnosed with
any type of cancer between 2013 and 2019 assessed the preva-
lence of germline testing in American patients, with only 6.8%
of them undergoing genetic testing, with tests performed below
expectations even in cases where the test is recommended in
guidelines®. Furthermore, patients of Asian, Hispanic or Black
ethnicity had a lower proportion of tests performed?®.

Another fact that stands out in our study. is the high volume of
mastectomies during this recent period. This is possibly because
diagnosis still occurs in stages Il and 111, with great frequency, as a
consequence of inadequate screening in patients in the public sys-
tem. A Brazilian study conducted with 4,912 patients diagnosed with
breast cancer in Brazil in 28 institutions in 2001 and 2006 demon-
strated that approximately 75% of cases were stages Il and I1I, higher
than that observed in high-income countries, and approximately
80% of these cases were treated in the public system®. Despite
this, there was paradoxically a trend towards an increase in BCS
in our analysis during the study period, which may hypothetically
reflect the advent of neoadjuvant therapies and a greater possibil-
ity of BCS in initially ineligible patients. In Brazil, during the study
period, patients in the public system had access to adequate sys-
temic treatment, including anti-HER2 therapy since 2013, although
pertuzumab is not yet available for non-metastatic disease. Several
studies have, in fact, demonstrated an increase in the rate of breast
conservation and oncological safety in performing BCS in patients
who were ineligible at the time of diagnosis**. The use of onco-
plastic techniques frequently used in our institution may also have
contributed to this trend, possibly favoring an increase in the rate
of breast conservation even in extreme cases (tumors larger than 5
cm, for example), being an alternative to mastectomy®.

Our study had some limitations, including the fact that it was
aretrospective study at a single institution that treats patients in
the public system, with limited resources. Therefore, our results
should not be extrapolated in a generalized manner, especially in
relation to institutions that treat patients with access to the private
and supplementary health network in Brazil. For these patients,
thereis a tendency for bilateral mastectomies to increase®, simi-
lar to what happens in some high-income countries. The analysis
of asingle institution may also not reflect other institutions, even
public ones, or other cities or regions. Finally, factors specific to
the surgical team, such as the incorporation of oncoplastic tech-
niques and clinical-pathological characteristics of the disease,
such as staging and younger age, for example, may have influ-
enced decision-making and were not evaluated in this study®”.
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To the best of our knowledge, this is the first study to assess
the contemporary trend of breast surgeries (mastectomy and
BCS) for the treatment of early breast cancer in an institution
with limited resources — in this case, in Brazil. These data reveal
the importance of discussion, as well as public policies for the
incorporation of new technologies, including genetic testing. As
in other places in the world, access and disparity are relevant
problems in Brazil, whether for surgical treatment, including
immediate reconstruction, or even for the incorporation of new
drugs with high costs for systemic treatment.

CONCLUSIONS

We did not see an increase in mastectomy rates during the study
period (2012-2019) in a public institution with limited resources.
However, a trend of increasing BCS rates was demonstrated over
the years at HGF. Although these results may not be generaliz-
able, suggest that rising mastectomy trends may not be consis-
tent across countries, especially with differences in access to
health care systems, and warrant further studies and discus-
sion on this scenario.
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