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4.16 times higher mortality rate. Screening facilitated earlier detection of less
malignant cancers (85.9% vs. 43.7%). Women diagnosed through screening were
more likely to preserve their breasts (28.9% vs. 55.5% for Radical Breast Surgery
and 71.1% vs. 28.9% for Breast-Sparing Surgery), and fewer axillary
lymphadenectomies were performed. All statistical tests performed returned a P-
value lower than 0.05, showing high statistical significance.

Conclusion: The findings support extending screening mammography access to
all women over 40 in the Steel Valley region and underscore the need for broader-
scale research in other areas. Recommendations include enhancing public awareness
and establishing a breast cancer surveillance service.

Copyright © 2024. This is an open-access article distributed under the terms of the Creative Commons Attribution-Non-Commercial 4.0 International License, which permits
copy and redistribution of the material in any medium or format or adapt, remix, transform, and build upon the material for any purpose, except for commercial purposes.

INTRODUCTION

The commencement age for breast screening lacks
a consensus. Historically, in the United States, most
medical societies advocated initiating breast cancer
screening at age 40 for women with moderate risk.
However, since 2009, controversies have emerged,
driven by the U.S. Preventive Services Task Force
(USPSTF), which revised its guidelines. The
USPSTF now suggests, for women with moderate
risk, screening between the ages of 50 and 74, every
two years. This recommendation is also endorsed by
the American College of Physicians (ACP).12
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The American College of Obstetricians and
Gynecologists (ACOG), American College of
Radiologists (ACR), and the US National
Comprehensive  Cancer  Network  (NCCN)
recommend screening mammaography starting at age
40 and at annual intervals. The American Cancer
Society recommends starting at age 45 with an annual
interval (between 40 and 44 years to discuss risk and
benefit). In Europe, the European Society of Breast
Imaging (EUSOBI) recommends screening from the
age of 50 with a bi-annual interval.?

In Brazil, the Ministry of Health, in collaboration
with the National Cancer Institute (INCA), advises
women with moderate risk to undergo mammaography
every two years between the ages of 50 and 69.
Conversely, the Brazilian Society of Radiologists
(SBR), the Brazilian Federation of Gynecologists and
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Obstetricians (FEBRASGO), and the Brazilian
Society of Mastologists (SBM) recommend that
women at moderate risk have an annual mammogram
between the ages of 40 and 74. After reaching 74, it
is suggested to evaluate the woman's life expectancy,
considering underlying health conditions.*

The Brazilian AMAZONA Il study (GBECAM
0115) was a prospective cohort study developed
among 23 Brazilian states including women
diagnosed with breast cancer between January 2016
and March 2018. A total of 2950 women were
included in the study and the mean age at breast
cancer was 53.9 years. They reported that
approximately 20% of women had breast cancer
under the age of 45, compared with 12% in countries
with higher per capita income. The main hypothesis
is that the higher prevalence of breast cancer among
younger women in Brazil (and other Latin American
countries) may be related to a proportionately
younger population compared to richer countries.
However, this finding may be due to risk factors
(incorporation of habits of urban life, lower income
parity, sedentary lifestyle, obesity, late age of the first
child compared to previous generations) and a higher
prevalence of subtypes with a more reserved
prognosis.® This result can imply that guidelines
would be more accurate if derived from local studies
and not copied from other nations.

Mammography is a powerful tool in diagnosing
breast cancer. According to Berry®, it is the greatest
method to detect breast cancer early on, when it is
most treatable. Breast cancer can be found with a
mammogram even before symptoms appear even at a
non-palpable state. Despite that, the recommendation
for increasing the use of radiation in diagnosis is not
trivial, since its use in medicine must, according to the
principles of radiation protection, be justified. That is,
there must be a direct benefit that justifies the possible
detriment that radiation can cause’. Research that
verifies the need to change the screening age is
extremely important and can lead to change in public
policies.

The aim of the present study is to evaluate the
benefits of screening mammography in women aged
between 40 and 49 years, in the Steel Valley Region
located in the southeast region of Brazil.

METHODS

Study Population

The project was submitted to the Research Ethics
Committee of Marcio Cunha Hospital, through the
National on-line ethics platform “Plataforma Brasil™,
and was approved on January 10, 2020. After
approval, a search was performed on medical records
(all electronic) of patients diagnosed with breast

Early Breast Cancer Test @

cancer between 40 and 49 years old, between 2008
and 2019.

Marcio Cunha Hospital is a philanthropic
institution that provides services for the Public
Unified Health System (SUS), Private Health Care
Plans, and individuals in general. It is a hospital
located in the Brazilian municipality of Ipatinga,
Brazil with 530 beds, serving an average of more than
1 million people annually. It is a reference service for
cancer treatment in the Steel Valley region.®

The Steel Valley Metropolitan Region (RMVA) is
located in the interior of the state of Minas Gerais, in
the Southeast Region of Brazil. The region receives
its name due to the influence of the steel industry. It
is composed by the cities of Coronel Fabriciano,
Ipatinga, Santana do Paraiso, Timoteo, and a
metropolitan collar consisting of 24 other
municipalities. The population is estimated at around
500,000 inhabitants.® According to the Brazilian
Institute of Geography and Statistics (IBGE- 2023
census), 50.3% of people self-declare as brown (mix
in any proportion of indigenous, white, and/or black),
37.4% as white, 12.1% as black and 0,3% as Asian.

Inclusion criteria

In the period 2008 and 2019, Marcio Cunha
Hospital treated 2602 women with breast carcinoma.
Of these, 603 were aged between 40 and 49 years, that
is, 23% of the cases.

All medical records of women diagnosed with
breast cancer between 40 and 49 years of age were
evaluated. However, 97 of them were excluded due to
lack of information or medical records not found
(incorrect record number). The limited availability of
information in certain medical records resulted from
cases where patients exclusively received
radiotherapy at the institution and subsequently
continued their treatment elsewhere. In such
instances, the essential data were not consistently
documented. Additionally, some patients initiated
their care at Marcio Cunha Hospital but transitioned
to another healthcare facility. Moreover, a number of
medical records contained incomplete entries related
to the specific data of interest in this survey.
Consequently, these incomplete records were
excluded, resulting in a final cohort of 506 patients.

From the retrospective search of data in electronic
medical records and excluding those with insufficient
information, 229 patients underwent diagnostic
mammography and 277 underwent screening
mammography. In all cases, the diagnosis was
confirmed from the anatomopathological study
(histology).

From the review of medical records, two study
groups were established:
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- Women between 40 and 49 years old,
asymptomatic, diagnosed with breast cancer
obtained through mammographic screening.
The screening was prescribed by the physician
for several reasons such as having previous
breast and/or ovary cancer in the family
history;

- Women between 40 and 49 years old,
symptomatic, diagnosed with breast cancer,
without previous screening or with an interval
between mammograms greater than 12
months. If interval cancers were found, they
would be placed in this group;

Diagnostic procedure

These two groups were evaluated according to the

following criteria:

- Disease Staging at Diagnosis:

o Tumors classification using the eighth
edition of the American Joint
Commission on Cancer (AJCC) TNM
classification.®

o Presence of Stage IV Diagnosis
(Systemic Disease);

o Differences in Early (0-I-11) and Late
Stages (I11-1V);

- Surgical Approach to the Breast: comparison
between breast-conserving vs. surgery and
total mastectomy;

- Axillary Surgical Approach: comparison
between axillary lymphadenectomy vs.
sentinel lymph node biopsy;

- Type of Chemotherapy:

0 Use of Neoadjuvant Chemotherapy:
performed before surgery for locally
advanced cases (late diagnosis);

0 Use of Palliative Chemotherapy: applied
for cases with distant metastasis (late
diagnosis);

- Relationship Between Molecular Subtype and
TNM Stage: Luminal tumors are categorized
into two subtypes, luminal A and luminal B,
through an assessment of hormone receptors
and Ki-67 levels. In cases where Ki-67 data is
unavailable, consideration is given to the
histological differentiation of the tumor.
Specifically, tumors exhibiting  well-
differentiated characteristics  (histological

grade 1) with positive hormone receptors are
classified as luminal A, while those displaying
a lower degree of differentiation (histological
grade IIl) are categorized as luminal B.
Moderately differentiated tumors (histological
grade I1) fall into the luminal subtype as well;
- Percentage of Women Who Died:
Comparison of the mortality rate.

Statistical Analysis

We utilized frequency and percentage measures to
present findings for qualitative variables, while for
normally distributed quantitative variables, we
reported the mean along with its standard deviation.
In instances where normal distribution was not
observed, we employed the median and interquartile
range to provide a comprehensive summary. The t-
test was employed to assess whether there were
statistically significant differences in age based on the
presence or absence of screening.

Shapiro-Wilk test was used to check the normal
distribution of quantitative variables. The Chi-square
test was employed to evaluate the associations
between screening and the number of deaths, cancer
stage, type of surgery, type of chemotherapy (CT),
and the surgical approach to the axilla.

Multivariate analysis techniqgue (MANCOVA)
was performed using Pillai’s Trace and Wilks’s
Lambda. The analysis of this work was performed
using the SPSS statistical software (Statistical
Package for the Social Sciences) version 25. All the
analyses were conducted at a significance level of
5%.

RESULTS

From the retrospective search of data in medical
records and excluding those with insufficient
information, 229 patients underwent diagnostic
mammography and 277 underwent screening
mammography. The mean general age was 45 years.

In the women submitted to and not submitted to
screening, there is a small difference: 44.85 years for
screened women and 45.41 years for non-screened
women (Table 1). T-test resulted in P=0.037 meaning
that the two groups are statistically different.

Table 1. Age distribution in relation to screening with average and deviation.

Screening N Age Deviation
Min Max Average

No 229 40.0 49.0 44.85 3.20

Yes 277 40.0 49.0 4541 3.04
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Of the 506 patients diagnosed with breast cancer,
6 had bilateral synchronous breast cancer at
diagnosis; 3 cases among the unscreened ones and 3
among the screened ones. The remainder had
unilateral breast carcinoma at diagnosis. There were
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13 cases of interval cancer patients. They were
included in the group of screened patients.

Table 2 provides a comprehensive summary of the
results obtained in this study. Degree of freedom was
equal to 1 for all variables.

Table 2. Evaluating the association between early screening and the treatment approach.

Variable Screening Chi-square
test result
No Yes Total

Deaths, N (%) No 151 (65.9%) 257 (92.8%) 408 (80.6%) 57.8
Yes 78 (34.1%) 20 (7.2%) 98 (19.4%)

Stage, N (%) 0-11 100 (43.7%) 238 (85.9%) 338 (66.8%) 100
n-1v 129 (56.3%) 39 (14.1%) 168 (33.2%)

Surgical Radical 101 (55.5%) 79 (28.9%) 180 (39.6%) 32.2

approach to the .

breast, N (%) Breast-Sparing 81 (44.5%) 194 (71.1%) 275 (60.4%)

Surgical Sentinel Lymph 41 (23.6%) 130 (55.6%) 171 (41.9%) 41.9

approach to the ~ Node Biopsy

axilla, N (%) .
Axillary 133 (76.4%) 104 (44.4%) 237 (58.1%)
Lymphadenectomy

Neoadjuvant CT, No 155 (67.7%) 250 (90.6%) 405 (80.2%) 41.3

N (%

%) Yes 74 (323%) 26 (9.4%) 100 (19.8%)
Palliative No 179 (78.2%) 272 (98.2%) 451 (89.1%) 51.9
chemotherapy

Yes 50 (21.8%) 5 (1.8%) 55 (10.9%)

Among these patients, 102 deaths were recorded.
One of the patients was undergoing chemotherapy
and had sepsis as the main cause of death. Two others
died due to a second primary tumor - anaplastic
astrocytoma and gastric carcinoma. Another patient
died due to cardiovascular problems. The remaining
98 patients died due to metastases caused by breast
cancer. Of these, 20 belonged to the screened group
and the other 78 patients belonged to the unscreened
group. Among the unscreened patients, 48 had a stage
IV diagnosis at the first visit. Among the patients
screened, at the first consultation only 4 were
diagnosed at the same stage. In contrast, among the
screened patients, 49 were diagnosed at stage O.
Among the unscreened patients, only 6 were
diagnosed at this stage. There is an association
between screening and disease stage at diagnosis
(P<0.000). Most patients (85.9%) who underwent
screening had an early stage, while those that were
not screened, the initial stage was found in only
43.7%.

There is an association between screening and
type of surgery (P<0.000). Mastectomy had a higher

percentage among those who did not undergo
screening, i.e., 55.5%. Among those who underwent
screening, only 28.9% underwent complete breast
removal. Amid the unscreened patients, in 3 cases
there was no description of the surgical approach to
the breast, 4 underwent hygienic mastectomy due to
an ulcerated and bleeding tumor, and 44 patients did
not have their breasts surgically treated due to the
presence of metastatic disease and, therefore, without
any benefit from surgical treatment. Regarding the
patients screened, in 4 cases there was no description
of the surgical approach to the breast.

About the surgical approach to the axilla, two
groups were divided into screened and unscreened
patients: sentinel lymphnode biopsy (less extensive
surgery) x axillary lymphadenectomy (more
extensive surgery). There is an association between
screening and type of surgery (P<0.000). Axillary
lymphadenectomy had a higher percentage among
those who did not undergo screening, 76.4%. Among
those who underwent screening, 44.4% underwent
axillary lymphadenectomy and the remainder
underwent sentinel lymph node biopsy.
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Among the unscreened group, in 48 patients there
was no surgical approach to the breast because it was
a disease with distant metastasis. In 7 cases, there was
no description of the surgical approach to the axilla.

In the screened group, 43 patients had no surgical
approach to the axilla due to a ductal carcinoma in
situ, whose surgical approach was restricted to breast-

conserving surgery (quadrantectomy or
segmentectomy).
Regarding  systemic  treatment,  through

intravenous chemotherapy, the application of
neoadjuvant and palliative chemotherapy was
evaluated (at initial diagnosis) between the two
groups (screened vs. unscreened). Neoadjuvant
chemotherapy is commonly used in patients with
advanced stages of the disease, when the tumor is
unresectable or is large enough to make the surgical
procedure difficult. In addition to the proposed
systemic treatment, it also aims at tumor reduction.
Palliative chemotherapy is used in stage IV patients
with no curative proposal because these are patients
with distant metastasis. Therefore, in both cases,
neoadjuvant and palliative chemotherapy are used in

Table 3. Relationship between molecular subtype, stage,

patients with advanced disease. There is an
association between neoadjuvant chemotherapy and
screening (P<0.000) as 32.3% of unscreened patients
and 9.4% of screened patients underwent neoadjuvant
chemotherapy. An association between palliative
chemotherapy and screening was also observed
(P<0.000). Among unscreened patients, 21.8%
underwent palliative chemotherapy at the initial
diagnosis, while only 1.8% of screened patients
received palliative chemotherapy.

In the elaboration of this work, we sought to
answer whether screening mammography is capable
of diagnosing invasive breast carcinomas in early
stages (I and II), even among the most aggressive
molecular subtypes. And it was seen that there is a
favorable association between stage and screening for
all molecular subtypes except Luminal B/HER-2
positive (P<0.244), as shown in Table 3. As an
example, for triple negative tumors (TN) only 30.6%
of women who did not undergo screening have an
initial stage and, among those who underwent
mammography screening, 78.1% of women are
diagnosed at an initial stage.

and screening.

Screening
Stage No Yes Total p*
value

Luminal Initial (1-11) 17 (53.1 %) 63 (94 %) 80 (80.8 %) 0.000
A Late (111-1V) 15 (46.9 %) 4 (6 %) 19 (19.2 %)
Luminal Initial (1-11) 35 (50.7 %) 51 (82.3 %) 86 (65.6 %) 0.000
B Late (111-1V) 34 (49.3 %) 11 (17.7 %) 45 (34.4 %)
Luminal Initial (1-11) 16 (59.3 %) 14 (73.7 %) 30 (65.2 %) 0.244
B/HER 2 Late (l1I-1V) 11 (40.7 %) 5 (26.3 %) 16 (34.8 %)
positive
HER 2 Initial (1-11) 1(7.7 %) 8 (57.1 %) 9(33.3%) 0.009
positive Late (111-1V) 12 (92.3 %) 6 (42.9 %) 18 (66.7 %)
TN Initial (1-11) 11 (30.6 %) 25 (78.1 %) 36 (52.9 %) 0.000

Late (111-1V) 25 (69.4 %) 7 (21.9 %) 32 (47.1%)

*Stage 0 was excluded- carcinoma in situ.

The distribution of invasive tumors, according to
molecular subtype, among the patients screened was:
34.5% => luminal A; 32 %=> luminal B; 9.8%
=>Luminal B/HER 2 positive; 7.2 %=> HER 2
positive and 16.5 %=> triple negative. Among
unscreened patients, the distribution of invasive
tumors according to molecular subtype was: 18 % =>
luminal A; 39 %=> luminal B; 15% =>luminal
B/HER 2 positive; 7.3 %=> HER 2 positive and 20
%=> triple negative. Among the screened and
unscreened patients, there were, respectively, 34 and
46 cases of patients with invasive tumors and
incomplete immunohistochemistry records.

As of the latest medical update examined, it was
found that seven patients who had not undergone
screening were diagnosed with distant metastases.

Among them, six exhibited bone metastases, while
one showed evidence of lung metastasis. Of the
patients screened, 7 also had distant metastasis (bone,
lung, liver, bone, contralateral axilla). All of these
were under palliative control.

During follow-up, twelve patients had a second
primary breast tumor and seven had primary cancer at
other sites: lung cancer (1), colon cancer (1), acute
myeloid leukemia (1), anaplastic astrocytoma (1),
ovary (2), stomach (1).

Multivariate analysis resulted in P<0.001 for both
Pillai’s Trace (0.224 value) and Wilks’s Lambda
(0.776 value). This confirms that all the variables
have strong statistical relationships with the presence
of screening. In the correlation matrix, the P-value
showed a correlation between:
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- Cancer stage and deaths (p<0.001), Cancer
stage and both surgical approaches (p<0.002,
for breast and axilla), and cancer stage and
type of chemotherapy (p<0.002, for palliative
and neoadjuvant);

- Type of surgery and deaths (p<0.002, for
breast and axilla), and type of surgery and type
of chemotherapy (p<0.001, for palliative and
neoadjuvant).

DISCUSSION

In our investigation, among the 506 cases of
women aged between 40 and 49 with breast cancer,
98 individuals succumbed to the disease, accounting
for 19.3% mortality between 2008 and 2019.
However, mortality among the unscreened group was
5 times higher compared to the screened group.
Among unscreened patients, 34.1% died and among
screened patients, the percentage of death during the
same period was 7.2%. The Multivariate analysis
proved a strong correlation between cancer stage and
deaths (P<0.001) and type of surgery and deaths
(P<0.002) for both the breast and axilla approaches.

This result is in agreement with a retrospective
study carried out in Boston, United States. Women
with invasive breast cancer diagnosed between 1990
and 1999 were followed until 2007 or until death.
Two groups were compared: women diagnosed by
mammographic  screening  versus  diagnostic
mammography. A total of 7301 women were
followed up and, during this period, there were 609
deaths from invasive breast carcinoma. Overall, 29%
of deaths occurred among screened women, while
71% of deaths occurred among unscreened patients.*

Our study has limitations because it is a
retrospective observational study with insufficient
follow-up time to assess the reduction in mortality
among the patients screened. Furthermore, it is not
possible, based on these data and during this period,
to state whether or not there was an increase in the
mortality rate from breast cancer. Despite this, the
aforementioned finding regarding mortality between
the two groups reveals that the lack of access or lack
of information related to preventive exams has an
important impact on mortality, in a short period of
time, and this is due to diagnosis delays among
unscreened patients.

In our study, between 2008 and 2019, 23% of
breast cancers were diagnosed in women between 40
and 49 years old. Therefore, the incidence of this
disease in this age group was higher than that found
in developed countries. This finding is in accordance
with the Brazilian AMAZONA Il study (GBECAM
0115). A total of 2950 women were included in the
study and the mean age at breast cancer was 53.9
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years. This is approximately 10 years younger than
women in the US or other developed countries.®

In the elaboration of this work, stages 0, | and 11
were grouped and considered early and stages I11 and
IV grouped as late. There was an association between
screening and disease stage at diagnosis (P<0.000).
Most patients (85.9%) who underwent screening were
diagnosed at an early stage while among those not
screened, the initial stage was found in only 43.7%.
Therefore, screening has the benefit of diagnosing
breast cancers at earlier stages. There was also a
strong correlation between cancer stage and both
surgical approaches (P<0.002, for breast and axilla),
and cancer stage and type of chemotherapy (P<0.002,
for palliative and neoadjuvant) calculated by
multivariate statistical analysis.

Our study revealed that the distribution of invasive
breast carcinomas, according to molecular subtypes,
among the screened patients was: 34.5% for luminal
A; 32% for luminal B; 9.8% for luminal B/HER 2
positive; 7.2% for HER 2 positive and 16.5% for
triple negative tumors. Among unscreened patients,
the distribution of invasive tumors according to
molecular subtype was: 18% for luminal A; 39% for
luminal B; 15% for luminal B/HER 2 positive; 7.3%
for HER 2 positive and 20% for triple negative
tumors.

In the AMAZONA study, the prevalence of triple
negative tumors was 21%. The incidence was higher
in the North and Northeast regions, where there is a
higher proportion of Afro-descendants.* In our study,
the incidence of triple negative tumors was similar to
that found in the AMAZONA investigation,
especially among the group of unscreened patients.

Among the patients screened in our study, there
was a higher incidence of luminal A tumors compared
to unscreened patients, 34.5% and 18%, respectively.
This is due to the fact that luminal A tumors are less
aggressive compared to others, with slower growth,
and greater diagnostic opportunity through
mammographic screening. However, the incidence of
luminal A tumors in both groups is well below the
incidence found in developed countries and even
below the findings in the AMAZONA study (most
common subtype was luminal A, with a prevalence of
49%). In Switzerland, Spitale et al. recorded a
proportion of 73% for luminal A.*2

Considering that luminal A tumors have a better
prognosis and represented a very small proportion in
the two groups analyzed, most patients in our study
had tumors of more aggressive molecular subtypes.
This is very relevant data, including for public health,
as the postponement of breast cancer screening in a
population group where there is a predominance of
more aggressive subtypes leads to later diagnoses and
short prognosis. The study showed that mortality was
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5 times higher among unscreened women during the
data collection period (2008-2019). This fact was due
to the later diagnosis of breast cancer in the
unscreened group.

We also aimed to investigate the efficacy of
screening mammography in detecting early-stage
invasive tumors (Stage | and IlI), even within the
context of the most biologically aggressive molecular
subtypes. In this analysis, carcinoma in situ (Stage 0)
was excluded. A positive correlation between the
screening and the tumor stage was observed across all
molecular subtypes, except for Luminal B/HER2
positive (P<0.244). For the remaining molecular
subtypes, a significant association was found between
women who underwent screening and a higher
likelihood of being diagnosed at an early stage (I and
I1) (P<0.000). A notable example is the triple-
negative tumor subtype, where 78.1% of those
screened were diagnosed at an early stage, in contrast
to 30.6% among unscreened women.

When screening is omitted, even among patients
with less aggressive tumors (luminal A), the delay in
diagnosis also implies more advanced tumors, as
demonstrated in our study. Among patients with
luminal A tumors who were not screened, 46% were
diagnosed at stage 111 and V. Therefore, the absence
of screening leads to late diagnoses and, therefore,
lower chances of cure in any molecular subtype.

The findings of our study are in accordance with
the results of other published studies. Although
screening primarily detects slow-growing, hormone
receptor positive and HER 2 negative cancers, the
findings also indicate that a substantial proportion of
HER 2 positive and triple negative breast cancers can
be detected by screening. HER 2 positive and triple
negative cancers detected at screening were
diagnosed at an earlier stage and the prognosis was
much better than those detected by symptoms. 34

Among the unscreened patients, 48 had a stage 1V
diagnosis while among the screened patients, 4
patients were diagnosed at the same stage. Therefore,
among the unscreened group, 12 times more women
did not have a curative treatment proposal at
diagnosis. In contrast, among the screened patients,
49 were diagnosed at stage 0 (ductal carcinoma in
situ) and among the unscreened patients, only 6 were
diagnosed at this stage. Therefore, there were 8 times
more diagnoses of ductal carcinoma in situ among
screened patients.

In the 1980s, randomized trials demonstrated that
most women with stage | and Il breast cancer
(absence of multicentricity or diffuse
microcalcifications and adequate tumor/breast ratio)
are eligible for breast-sparing surgery. In the south-
east region of the Netherlands, between 1990-1998,
4788 women were diagnosed with invasive breast

tumors, with 2341 cases occurring between 50-69
years. In this age group, 68% of the patients had their
breasts preserved compared to 54% among
unscreened women.’® An analysis of six cancer
registries made it possible to compare data before and
after the introduction of the national screening
program in Bavaria in 2006. Cancers were detected at
an earlier stage after the introduction of
mammaography screening, resulting in a lower rate of
total mastectomies (32.6% in 2000 vs 19.6% in 2008),
a higher rate of radiotherapy (59.7% vs 66.6%) in
parallel with an increase in conservative surgeries and
a lower rate of chemotherapy (20.4% vs 13.1 %) 161/
Using the Multidisciplinary Breast Service Database
at Royal Perth Hospital, Australia, the medical
records of women treated for breast cancer between
January 2000 and August 2002 were reviewed. Of all
patients undergoing surgery for breast cancer, 58 %
in the screening group and 36% in the non-screening
group had breast-conserving surgery (P<0.0001).18

One of the disadvantages for screening
mammaography is overdiagnosis, mainly related to the
diagnosis of ductal carcinoma in situ. It was observed
that among screened women much more diagnoses of
ductal carcinoma in situ were made compared to the
group of unscreened women. However, science is
unable to differentiate lesions that can remain
indolent from those that can progress and cause harm
to the patient.®

Screening is likely to be associated with the
detection of some cancers that might not become
apparent during a woman's lifetime. However, the
absence of screening is associated with excess
mortality. Given the uncertainty about the
overdiagnosis estimate, probably less than 10%, the
American College of Radiology considers screening
to be beneficial. ?

In addition, overdiagnosis is more likely to affect
older women because of differences in life
expectancy. Finally, neither early initiation of
screening nor annual versus biannual screening will
increase the frequency of overdiagnosis because the
cancer would simply be detected at the next routine
screening test.1*2! Our results showed that screening
increases the possibility of diagnoses at earlier stages,
even among tumors with a more aggressive biological
behavior. And this leads to other benefits such as less
crippling and costly treatments.

Our study revealed a significant association
between screening and the type of breast surgery
performed (P<0.000). Mastectomy had a higher
percentage among those who did not undergo
screening, 55.5%. Among those who underwent
screening, only 28.9% underwent complete breast
removal. Regarding the axillary approach, there is
also an association between screening and type of
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surgery (P<0.000). Axillary lymphadenectomy had a
higher percentage among those who did not undergo
screening, i.e., 76.4%. Among those who underwent
screening, 44.4% underwent axillary
lymphadenectomy and the remainder underwent
sentinel lymph node biopsy.

Women who undergo breast-conserving surgery
have a better body image than those who have a total
mastectomy, as well as better physical fitness.
Axillary lymphadenectomy, proposed in cases of
axillary metastasis, can result in pain, lymphedema
and restriction of movement, which can also impact
women's quality of life.’

A cohort study described reduced muscle strength
in 28% of the study population undergoing axillary
lymphadenectomy. Regarding sentinel lymphnode
biopsy, reduced muscle strength was reported in
17%-19% of patients after sentinel lymph node
biopsy and in 11% in the long term. In another study,
in relation to axillary lymphadenectomy x sentinel
lymph node biopsy, muscle weakness was reported in
48% vs. 16% of patients.??

Our study demonstrated that mammographic
screening is associated with an increased likelihood
of breast-conserving surgeries and less extensive
axillary procedures, often involving sentinel lymph
node biopsy. This correlation translates into reduced
morbidity, improved self-image, and an enhanced
quality of life for individuals undergoing such
interventions.

Regarding  systemic  treatment,  through
intravenous chemotherapy, the application of
neoadjuvant and palliative chemotherapy was
evaluated (at initial diagnosis) between the two
groups (screened vs. unscreened). There is an
association between neoadjuvant chemotherapy and
screening (P<0.000). Overall, 32.3% of unscreened
patients and 9.4% of screened patients underwent
neoadjuvant chemotherapy. There is also an
association between palliative CT and screening
(P<0.000). Also, 21.8% of unscreened patients
underwent palliative chemotherapy at initial
diagnosis, and only 1.8% of unscreened patients
underwent palliative chemotherapy. These findings
portray the fact that there was a greater number of
advanced stage disease among unscreened patients.
However, when also considering patients who
underwent adjuvant chemotherapy (after surgery),
excluding stage 0 cancers and considering only
patients with invasive tumors, most women
underwent chemotherapy, regardless of whether they
were screened or not. As already explained, within the
population sample studied, most patients had tumors
with a more aggressive biological behavior and, as
they were younger women, many of them underwent
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adjuvant chemotherapy due to a higher risk of
recurrence.

Epidemiological data show that the proportion of
invasive breast cancer in developing countries has
increased rapidly in recent decades. In Latin America,
breast cancer mortality has increased in the last 20
years, with a 20% lower survival rate compared to the
United States and Western Europe. The lower
proportion of screening, more advanced clinical
stages and lack of access to adequate treatment are the
main causes for many of the unfavorable outcomes.®

It is known that lifestyle is directly linked to the
incidence of cancer. Howell et al. showed that the
fraction of breast cancer cases attributable to lifestyle
and environmental factors in the UK was estimated to
be 26.8% in 2010.2 A report by the International
Agency for Research on Cancer estimated that about
a quarter to a third of cancer cases are associated with
high body weight and inadequate physical activity.?*

In addition to risk factors related to comorbidities,
lifestyle, reproductive history, breast cancer does not
affect all racial and ethnic groups equally. White
women are more likely to be diagnosed with breast
cancer compared to black women. However, the
incidence of breast cancer before age 45 is higher in
black women than in white women. Between the ages
of 60 and 84, breast cancer incidence rates are notably
higher in white women than in black women. But
black women are more likely to die of breast cancer
at all ages.?* In the medical records used in our work,
there was no record of the patients' race/color. A
growing body of evidence also suggests that there are
notable demographic differences between the
molecular subtypes of breast cancer. Triple negative
breast cancer has been shown to be more likely to
occur among younger women and black women.
One of the first studies to associate Afro-descendant
patients and triple negative tumors was carried out in
North Carolina, United States. This study evaluated
that triple negative breast cancer has a higher
incidence in Afro-descendant women, predominantly
in pre-menopause. (24, 26)

According to the estimate of the Brazilian Institute
of Geography and Statistics (IBGE) for 2021, the
Steel Valley population was 778,983. The 2010 (the
latest official IBGE survey) age pyramid stated that
women represented 51.3% of the population. Of
these, 7.4% were in the 40-49 age group (~30
thousand). In Brazil, in 2021, the incidence of new
cases of breast cancer was 61.61 women/100,000.
From this consideration, 479 women should be
diagnosed with cancer and 33.53 should be in the 40-
49 age group. In our study, an average of 56 women
aged between 40-49 years are diagnosed with breast
cancer/year, implying that the incidence is 67%
higher than the national average. It is possible to
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conclude that this region needs extra attention, with
more funding diverted to awareness campaigns.

It was not possible to make a parallel with other
Brazilian regions, as there are no other similar studies.
There is access to information that demonstrates the
incidence of breast cancer in different regions of the
country and mortality rates. This information can be
consulted through the records released by INCA.
However, there are no data relating to age,
socioeconomical status, molecular subtypes, disease
stage at diagnosis, lifestyle habits, BMI,
race/ethnicity, among others. In our study,
information such as parity, duration of breastfeeding,
age at first delivery, use of hormones, sociological
factors (socioeconomic, education, and marital
status), and physical activity were not recorded in the
medical records and, therefore, could not be added to
the results. The lack of overall information poses a
significant challenge, preventing the formulation of
effective strategies for both primary and secondary
prevention. Brazil, being a diverse and mixed-race
nation, has derived its breast cancer screening
recommendations from studies conducted on
population groups with varying racial, cultural, and
social characteristics, starting from the age of 50.
Furthermore, Brazil appears to experience a higher
incidence of breast cancer among younger patients
when compared to developed countries. This
discrepancy is likely attributed to a broader age
demographic profile in comparison to developed
nations, as well as various biological, environmental,
and behavioral risk factors. Expanding studies of this
nature to encompass diverse regions within the
country would enable the development of a more
tailored and effective breast cancer screening strategy
aligned with our population’s unique profile.

Brazil does not have a central medical records
system and each hospital has their own methodology.
It would be of significance to install a nation-wide
comprehensive system accessible to all physicians
containing the patient’s history, sociological factors
(socioeconomic, education, and marital status),
clinical and histological characteristics, gene
expression, molecular patterns, prognosis, survival,
and risk factors.

It is noteworthy to acknowledge additional
bottlenecks in the diagnosis of breast cancer.
Prolonged intervals between the request and
execution of a mammogram can lead to delays in the
diagnostic evaluation of symptomatic women,
potentially impeding adherence to screening.
Furthermore, the time elapsed between the
examination and the release of reports may
compromise the investigative process for suspected
cases. Therefore, the regulation of mammography
services should prioritize scheduling for symptomatic

cases, and the procurement of services should
consider expeditious report issuance as a crucial
factor.?’ In 2019, the North and Southeast regions of
Brazil were the least efficient in prioritizing the
timely release of diagnostic mammaography reports
within a 30-day timeframe. Specifically, for the state
of Minas Gerais, which encompasses the Steel
Valley, only 38.9% of diagnostic mammograms had
their reports released within the recommended 30-day
period, as reported by the INCA bulletin in 2021.%

The mammography report quality indicator
reinforces the need for control actions to ensure the
appropriate technical level of this exam. The early
detection of breast cancer requires a technical
standard that allows the correct identification of
lesions, with minimal exposure to risks. Finally, the
need for continuous monitoring of actions to identify
problems that can be corrected is reiterated.?’

The search for indicators within international
standards is important to reduce false positives, false
negatives, unnecessary biopsies, minimize exposure
to X-rays, optimize the service, and reduce
unnecessary expenses. Therefore, performing quality
mammaography exams is as necessary as accessing the
exam and optimizing the delivery of results,
especially when it comes to diagnostic
mammography.

CONCLUSION

There are controversies about breast cancer
screening in women aged 40-49 years, mainly due to
the lower impact on the mortality rate. This study
showed that mortality among unscreened women was
5 times higher within the data collection period, and
this is due to later diagnoses. It was also shown that
screening provided a higher percentage of initial
diagnoses, even among biologically more aggressive
tumors, and less extensive surgeries. Therefore, in
view of the results found, it is suggested that breast
cancer screening, among women at moderate risk in
Steel Valley, be started from the age of 40.

It is also suggested that the medical records should
present as much information as possible, and that a
more complete national cancer information system be
established, with adhesion of all the states of the
country. Recording information on race/ethnicity,
physical inactivity, BMI, reproductive history,
alcohol consumption, smoking, and molecular
subtypes will make it possible to carry out
epidemiological studies that contribute information to
more effective primary and secondary prevention
measures at the national and regional levels.
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