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Quaternary prevention in women's health:
the importance of stratification of
BI-RADS 4 breast lesions
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ABSTRACT

Introduction: Breast cancer is the most common malignant neoplasm among women in Brazil and worldwide, excluding
non-melanoma skin tumors. The definitive diagnosis is based on the histopathological analysis of samples obtained through
biopsies, performed after the identification of suspicious radiological findings on breast imaging studies. In this context, the
Breast Imaging Reporting & Data System (BI-RADS) plays a central role in stratifying the risk of malignancy, particularly in the
BI-RADS 4 category, which encompasses lesions with a broad spectrum of diagnostic probability and significant heterogeneity
regarding histopathological outcomes. Objective: To evaluate the diagnostic performance of BI-RADS category 4 stratification
through the correlation between radiological findings and histopathological results of breast biopsies. Methods: This is a
descriptive, cross-sectional study based on the analysis of secondary data from a tertiary hospital in Southern Brazil for the year
2023. The variables analyzed were age, sex, BI-RADS category, sample type, lesion side, radiological finding, disease type, presence
of histological microcalcifications, Nottingham histological grade, expression of tumor biomarkers, cell proliferation index, and
immunophenotypic subtype. Results: Of the imaging findings analyzed, 14.9% were classified as BI-RADS 4 without subdivision.
The diagnostic test performed without stratification had an accuracy of 29.87% (95% confidence interval [CI] 18.18%-43.86%), while
the accuracy of the group with stratification of imaging findings was significantly higher, reaching 47.68% (95%Cl 38.71%-56.76%).
Conclusions: Stratification of the BI-RADS 4 category allowed for a more precise correlation between radiological suspicion and
histopathological findings, resulting in greater diagnostic accuracy in biopsy indications. This process aligns with the concept of
quaternary prevention, contributing to more assertive clinical management and a reduction in unnecessary interventions.
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INTRODUCTION

Breast cancer is the most common malignant neoplasm among
women in Brazil and worldwide'. By 2050, it is estimated that
the number of new cases and deaths will increase by 38% and
68%, respectively®. The diagnosis of this disease is based on his-
topathological examination of material obtained from surgical
biopsy or core needle biopsy, usually prompted by a radiological
finding suggestive of malignancy®*.

Among the main breast imaging tests, mammography is
widely used for population-based screening, aiming at the early
diagnosis of breast cancer®. Until 2025, Brazil's Ministry of Health
recommended breast cancer screening for women aged 50 to 69
with average risk®. Starting in September of that year, the guide-
line was expanded to include women up to age 74, with screen-
ing also permitted for those aged 40 to 49 based on individual
clinical assessment”. Mammograms must be reported according
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to the Breast Imaging-Reporting and Data System (BI-RADS),
a classification system proposed by the American College of
Radiology (ACR) to standardize the results of breast imaging
exams, thereby reducing ambiguity in clinical management and
facilitating communication among professionals. In addition to
mammography, breast ultrasound and magnetic resonance imag-
ing (MRI) exams can also be classified into BI-RADS categories®.

In the literature, mammography has moderate sensitivity,
with reported values of approximately 54.5% (range: 27.0%-86.8%)
and specificity of around 85.5% (range: 62.9%-98.8%), with lower
performance in younger women and those with dense breasts.
Ultrasound, in turn, has variable sensitivity, estimated at 67.2%
(range: 26.9%-87.5%), and specificity of approximately 76.8%
(range: 18.8%-96.9%), and is recommended as a complementary
method. MRI stands out for its high sensitivity, estimated at
94.6% (range: 85.7%-100%), although it has more limited speci-
ficity, around 74.2% (range: 25%-100%)°.

The BI-RADS Atlas classifies imaging findings into catego-
ries 0 through 6. Exams classified as BI-RADS 4 and 5 should
be followed by biopsy, preferably fine-needle aspiration®*, of the
lesion(s) and histopathological examination of the collected
samples. Corapli et al. found positive predictive values (PPV) for
lesions classified as BI-RADS 3,4, and 5 on ultrasound of 2.15%,
47.44%, and 95.19%, respectively. On mammography, the corre-
sponding PPVs were 3.79%, 53.45%, and 94.20%. Finally, on MRI,
they were 0%, 57.89%, and 88.10%, respectively". In mammogra-
phy examinations, the stratification of the BI-RADS 4 category
into subcategories showed a PPV of 7.6% for subcategory 4A,
22.0% for 4B, and 69.3% for 4C, as described by Elezaby et al'.
In ultrasound, PPVs also increase within category 4'. Finally,
although not formally recommended in MRI, the subdivision
of the BI-RADS 4 category has proven useful by demonstrating
increasing PPV across the categories®.

Although the BI-RADS Atlas provides standardized descrip-
tors and risk ranges, it does not define formal rules linking indi-
vidual imaging features to specific categories. This limitation may
contribute to an interpretation that is more examiner-depen-
dent and involves a variable degree of subjectivity. In this con-
text, due to the priority given to diagnostic sensitivity in popu-
lation-based screening settings, the classification of findings as
BI-RADS 4 tends to incorporate criteria with lower specificity,
with an estimated 70%-80% of findings classified as such cor-
responding to benign lesions'. This high rate of false-positive
results can lead to iatrogenic interventions, including the indi-
cation of potentially unnecessary biopsies'*.

Tatrogenesis is defined as harm caused to the patient as a result
of medical interventions'. In this sense, quaternary prevention
refers to actions aimed at preventing iatrogenic practices by pro-
tecting patients from medical interventions whose risks outweigh
the benefits". The lack of correlation between imaging and the
histopathology of breast lesions can lead to iatrogenic practices,

placing a burden on the healthcare system, subjecting women to
invasive procedures, and causing psychological distress'®. In view
of this, the present study aimed to analyze the correlation between
the BI-RADS category and the histopathological diagnoses of
breast lesions, with an emphasis on the stratification of BI-RADS
category 4, in line with the principles of quaternary prevention
and the minimization of iatrogenic complications.

METHODS

This is an observational, descriptive, cross-sectional, and retro-
spective study based on the analysis of secondary data from a
tertiary hospital in Southern Brazil in 2023. The objective was
to compare the BI-RADS category and the risk of malignancy
attributed to imaging findings with the corresponding histo-
pathological reports, to assess whether there was a radiologi-
cal and pathological correlation among the breast lesions stud-
ied. The analysis was conducted by comparing a non-stratified
model, in which the BI-RADS 4 category was evaluated globally,
and a stratified model, based on the subdivision into BI-RADS
4A, 4B, and 4C. The study included patients from the Brazilian
Ministry of Health mammography screening program (women
aged 50 to 69 years) who underwent core needle biopsy in 2023.
Information regarding the clinical indication for imaging exams
(screening versus diagnostic evaluation) was not available in the
institutional database used in this study, as the dataset included
imaging reports but did not systematically record the original
requests for the exams. The following were excluded: males, indi-
viduals under 50 years or 70 years of age or older, fine-needle
aspiration samples, breast surgical specimens, axillary lymph
nodes from mastectomies with sentinel lymph node biopsy and/
or axillary dissection, and excisional biopsies. The selection pro-
cess is shown in Figure 1.

Data collection was conducted entirely in a hospital setting
and online. Initially, the Information System of the National Breast

Figure 1. Inclusion and exclusion criteria.
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Cancer Control Program (SISMAMA) was used, from which a list
of patients who underwent breast histopathological analysis at
this facility in 2023 was obtained. These patients were referred to
the facility through the National Referral System. Breast imag-
ing examinations prompting biopsy included mammography,
ultrasound, and MRI. All imaging exams were interpreted by
radiologists certified by the Brazilian College of Radiology and
Diagnostic Imaging (CBR), regardless of the originating insti-
tution. Multiple radiologists participated in the process, which
made it impossible to standardize the reports and assess interob-
server agreement. Finally, the Pathological Anatomy Laboratory
Unit System (SULAP) was used to obtain the histopathological
reports analyzed in the study.

The variables collected were:

BI-RADS category provided by the imaging exam

(mammography, ultrasound, or MRI): 0, 1, 2, 3, 4, 4A, 4B, 4C,

5, or 6;

Lateralization of the lesion: right or left;

Radiological findings: mass, microcalcifications, distortion,

or asymmetry;

Presence of histological microcalcifications;

Type of disease: benign or malignant;

Histological subtype: invasive ductal carcinoma, unspecified

(IDC-US), ductal carcinoma in situ (DCIS), or invasive lobular

carcinoma (ILC);

Nottingham histological grade: G1, G2, or G3;

Presence of estrogen receptors (ER);

Presence of progesterone receptors (PR);

Presence of human epidermal growth factor receptor 2 (HER2):

immunohistochemistry (IHC) 0, IHC 1+, IHC 2+, THC 3+;

Expression of the Ki-67 marker in immunohistochemical

analysis: <15% or 215%;

Immunophenotypic subtype: Luminal A, Luminal B HER2-,

Luminal BHER2+, HER2-positive, or triple-negative (TNBC).

For the descriptive analysis of the data, the absolute and rela-
tive frequencies of the variables were estimated and were com-
pared between groups and with the current literature. The fre-
quency assessments of the variables were described in tables,
rounded to the first decimal place. Sensitivity, specificity, predic-
tive values, and accuracy were calculated using MedCalc soft-
ware. The discriminatory power of the methods was assessed
using the receiver operating characteristic (ROC) curve and
the area under the curve (AUC), estimated in Jamovi software.
The estimates were presented with their respective 95% confi-
dence intervals (95%CI).

The study was approved by the Research Ethics Committee
under registration number CAAE 78604224.1.0000.0121 and opin-
ion number 6.951.785, in accordance with Resolution No. 466 of
December 12, 2012
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RESULTS

Distribution of diagnoses

MRI scans were excluded from the analysis in accordance with
the exclusion criteria previously defined in the study protocol.
Thus, the final sample included only mammograms and ultra-
sound scans, comprising 186 (84.2%) mammograms and 35 (15.8%)
ultrasound scans.

Of the total cases, 151 (68.3%) were benign, and 59 (26.7%)
were diagnosed with breast cancer; 11 (4.9%) histopathological
examinations had an inconclusive diagnosis.

As shown in Table 1, Mass is the most prevalent imaging
finding in both groups, followed by microcalcifications, which
were more common in benign cases (45.0%) than in malignant
cases (20.3%). Table 2 presents the distribution of lesions accord-
ing to BI-RADS category.

Benign lesions were concentrated in reports with lower
BI-RADS categories: 3, 4, 4A, and 4B. BI-RADS 4C and 5 were
more prevalent in diagnoses of malignancy. The majority (76.8%)
of reports with BI-RADS category 4 were stratified. Finally, in
22.5% of benign cases and 12.6% of malignant cases, it was not
possible to determine the BI-RADS category. A total of 77 (41.4%)
mammograms showed BI-RADS categories highly suggestive of
breast cancer (categories 4B, 4C, and 5). For ultrasound, this rate
was lower, with 10 (28.6%) cases highly suggestive of the disease.

Malignant histopathological diagnoses

Breast tumors diagnosed as DCIS accounted for 11 cases (16.9%);
80% of the imaging findings leading to this diagnosis were
microcalcifications.

Table 1. Characterization of benign and malignant diagnoses.

Benign Malignant
n (%) n (%)

Lateralization

Right 67 (44.4) 32 (54.2)

Left 84 (55.6) 27 (45.7)
Image finding

Mass 73 (48.3) 42 (71.2)

Distortion 7 (4.6) 5(8.5)

Microcalcifications 68 (45.0) 12 (20.3)

Asymmetry 3(1.9) 0(0.0)
Histological microcalcifications

Present 46 (30.5) 14 (23.7)

Absent 32(21.2) 40 (67.8)

Not listed 73 (48.3) 5(8.5)
Total 151 (100) 59 (100)
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Malignancy diagnoses excluding DCIS comprised 45 (91.8%)
cases of the DCIS not otherwise specified (NOS) type. In contrast,
ILC affected 4 (8.16%) patients in this group.

The immunohistochemical profile of malignant tumors,

Table 3. Characterization of tumor markers in malignant diag-
noses, excluding ductal carcinoma in situ.

Frequency

excluding DCIS, is presented in Table 3. RE
High positivity was observed for hormone receptors, espe- Positive 43 (87.7)
cially for ER, while the HER2 marker was predominantly nega- Negative 6(12.2)
tive. Ki-67 expression showed a similar distribution between low RP
and high levels. The majority (75%) of tumors with high Ki-67 Positive 29 (59.2)
expression were classified as BILRADS 4C and 5. Negative 20 (40.8)
As demonstrated in Table 4, among malignant cases, a pre- HERD
dominance of luminal-subtype tumors was observed, particularly Hco P
Luminal A (40.8%) and Luminal B (32.6%). The other molecular :
subtypes occurred less frequently, including TNBC (10.2%) and HQ 1+ 23(46.9)
pure HER2 (2.0%) tumors. Regarding histological grade, there IHQ 2+ 5(10.2)
was a higher prevalence of Nottingham G2 tumors (46.9%), fol- IHQ 3+ 4(8.2)
lowed by G3 (28.6%) and G1 (24.5%). It was also observed that 6 Ki-67
(40.0%) high-grade tumors were classified as BIFRADS 4C and 5. High (>15%) 25 (51.0)
) ) ) ) Low (<15%) 24 (49.0)
Radiological and pathological correlation Total 49 (100)

Tables 5 and 6 evaluated the radiological performance of the
imaging studies analyzed. The prevalence of breast cancer in
the female population was estimated at 12.5%.

In the diagnostic test shown in Table 5, BI-RADS 4B, 4C, and 5
were considered positive tests, and BI-RADS 3 and 4A were consid-
ered negative tests. Out of a total of 126 examinations, 29 (23.0%)
true positives and 39 (30.9%) true negatives were obtained, in addi-
tion to 4 (3.2%) false negatives and 54 (42.8%) false positives. The test
had a sensitivity of 87.88% (95%CI 71.80%-96.60%) and a specific-
ity of 41.94% (95%CI 31.78%-52.62%). The positive likelihood ratio

ER: estrogen receptor; PR: progesterone receptor; HER2: human epider-
mal growth factor receptor 2; IHC: immunohistochemistry.

Table 4. Distribution of Nottingham histological grades of
malignant diagnoses other than ductal carcinoma in situ by
immunophenotypic subtype.

G2
n (%) n (%)

Total

was 1.51 (95%CI 1.22-1.88) and the negative likelihood ratio was . (%) n (%)
0.29 (95%C1 0.11-0.75)". The PPV was calculated as PPV3, defined ~_-UMinalA 12(24.5) | 8(163) | 0(00) | 20(408)
as the proportion of malignant diagnoses among biopsies actually Luminal B 0(0.00 | 8(16.3) | 8(16.3) | 16(32.6)
performed®, and resulted in 17.78% (95%C1 14.86%-21.13%). The neg- Luminal BHER2+ | 0(0.0) 2(4.0) 1(2.0) 3(6.1)
ative predictive value (NPV) was 96.03 (95%CI 90.36%-98.43%). HER2-positive 0(0.0) 1(2.0) 0(0.0) 1(2.0)
The test had an accuracy of 47.68% (95%CI 38.71%-56.76%)**. ROC TNBC 0(0.0) 1(2.0) 4(8.2) 5(10.2)
curve analysis demonstrated moderate discriminatory ability, with Undetermined 0(0.0) 3(6.1) 1(2.0) 4(8.2)
an AUC of 0.76 (95%CI 0.62-0.89; p<0.001)**. Total 12 (24.5) | 23(46.9) | 14(28.6) | 49 (100)

When BI-RADS 4 imaging reports without stratification and
BI-RADS 5 reports were considered positive tests, and BI-RADS

HER2: human epidermal growth factor receptor 2; TNBC: triple-negative
breast cancer.

Table 2. Distribution of benign and malignant histopathological diagnoses by BI-RADS.

Diagnosis - 4c - Not listed Total

n (%) ) (% ) (%) n (%) n (%) n (%) n (%)
Benign 7(3.4) 24 (11.4) 32(15.2) | 42(20.0) 10 (4.7) 34(161) | 151 (71.9)
Malignant 2(0.9) 7(3.4) 2(0.9) 6(2.8) 1(5.2) 12 (5.7) 19 (9.0) 59 (28.0)
Total 9 (4.2) 31(14.7) 34 (16.1) 48 (22.8) 21(10.0) 14 (6.7) 53(25.2) 210 (100)
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3reports were considered negative tests (as per Table 5), the sen-
sitivity was 90.48% (95%CI 69.62%-98.83%) and the specificity
was 21.21% (95%CI 8.98%-38.91%). The positive likelihood ratio
was 1.15 (95%C10.92%-1.44) and the negative likelihood ratio was
0.45 (95%C1 0.10-1.96). A PPV3 of 14.09% (95%CI 11.58%~17.04%)
and an NPV of 93.97% (95%CI 78.13%-98.55%) were obtained.
The test achieved 29.87% (95%CI 18.18%-43.86%) accuracy®. The
ROC curve showed an AUC of 0.80 (95%CI 0.70-0.90; p<0.001)*.

DISCUSSION

The study population was defined as the target group for breast cancer
screening in Brazil according to the current public health guidelines
in effect at the time of data collection (women aged 50 to 69 years)®.
It was observed that more than half (52.7%) of the histopathological
investigations were performed on individuals outside the age range
recommended by the Ministry of Health for breast cancer screening
at the time. This finding suggests a possible expansion of diagnostic
indications beyond the recommended screening, in line with evi-
dence that women under 50 years of age should be included in mam-
mographic screening, given the prevalence of breast cancer in this
population in Brazil*". Furthermore, the data highlight the study’s
limitation in systematically evaluating the clinical and care context
of these investigations outside the screening setting.

According to the Ministry of Health’s new guideline, screening
mammography is recommended up to age 74, with subsequent
management being individualized”. Expanding population-based
screening to older age groups may increase the risk of overdi-
agnosis, characterized by the identification of neoplasms that
would not progress to clinical consequences over the course of
awomans life?. This phenomenon often results from screening
examinations or the broadening of diagnostic criteria and can
lead to unnecessary treatments, side effects, anxiety, stigmati-
zation, and reduced effectiveness of the healthcare system?5*.
In the context of breast cancer, overdiagnosis occurs in 31.0% of
women aged 70 to 74 who undergo screening mammography and
in 47.0% of women aged 75 to 84 who participate in screening®.

Regardingthe correlation between BI-RADS categories and histo-
pathological diagnoses, BFRADS 4is frequently assigned in numerous

Table 5. Positive predictive value of highly suspicious imaging
findings for breast cancer (BI-RADS 4B, 4C, and 5).

Disease - Malignancy

n (%) Total
Present | Absent
Positive (4B, 4C,
Test and 5) 29(23.0) | 54 (42.8) | 83 (65.9)
BI-RADS
Negative (3and 4A) | 4(3.2) 39(30.9) | 43(34.1)
Total 33(26.2) | 93(73.8) | 126 (100)

cases. The use of category 4 without stratification has been considered
inappropriate since the 4™ edition of the BFRADS Atlas®. The contin-
ued failure to adhere to the subdivision of the BI-RADS 4 category
points to an opportunity to improve the quality of mammographic
interpretation. Another important finding is the biopsies performed
for BI-RADS 3 lesions, a practice not supported by the guidelines®.
Finally, the BI-RADS category could not be determined in 24.4% of
the imaging exams analyzed, leading to the exclusion of these cases
from the diagnostic performance evaluation. This limitation reflects
deficiencies in the completion of medical records, resulting in the loss
of information relevant to oncological investigation.

The high proportion of mammograms classified as highly sus-
picious for malignancy (BI-RADS 4B, 4C, and 5), observed in 41.3%
of cases, contrasts with what is described in population-based
screening settings, where these categories generally account for
about 2.5% of the exams performed. This finding can be explained
by the care profile of the service studied, a tertiary hospital that
tends to concentrate patients previously selected based on sus-
picious clinical or radiological findings, thereby increasing the
pre-test probability of malignancy. On ultrasound, the propor-
tion of highly suspicious lesions was lower (28.5%), which may
reflect differences inherent to the indications and the comple-
mentary role of this method in the evaluation of breast lesions®.

Ki-67 marker expression showed a similar distribution between
high- and low-expression tumors, with the majority (75.0%) of
high-expression tumors classified as BI-RADS 4C and 5. The asso-
ciation between high Ki-67 scores and higher BI-RADS categories
has previously been described in the literature, demonstrating a
strong positive correlation between these parameters®.

The prevalence of immunophenotypic subtypes found in the
present study was similar to that reported in the literature, con-
sidering the age range of the screened population®. Cases clas-
sified as inconclusive resulted from indeterminate HER2 status
(IHC 2+), due to the unavailability of the fluorescent in situ hybrid-
ization (FISH) test for confirmatory analysis, as recommended
by the College of American Pathologists®.

A correlation was identified between Nottingham low-grade
(GI) tumors and the more indolent immunophenotype (Luminal A).
In contrast, TNBCs, the more aggressive subtype, predominated as

Table 6. Positive predictive value of imaging findings classified
as BI-RADS 4 without stratification.

Disease - Malignancy

n (%) Total
Present  Absent
Test Positive (4and5) | 19(35.2) | 26 (48.1) | 45(83.4)
BI-RADS | Negative (3) 237) | 7129 | 9(16.7)
Total 21(38.9) | 33(61.2) | 54(100)
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poorly differentiated tumors (G3). Among high-grade tumors, 40.0%
were classified as BI-RADS 4C and 5. The integration of imaging
findings with tumor biology represents a relevant field for future
research, with the potential to improve lesion characterization and
advance more personalized diagnostic and therapeutic approaches.

Regarding the analysis of the radiological-pathological corre-
lation in the stratified test, there was a high rate of false-positive
results, which implies the potential performance of iatrogenic breast
biopsies. The false-positive result is the primary harm associated
with screening mammography. It is estimated that the risk of such
aresultin screening exams is approximately 17.0%, and about 2.9%
of women undergo biopsy thereafter®. The stratified test achieved
a sensitivity of 87.88%, considered satisfactory for a screening test
targeting a sensitivity of over 75.0%%. Specificity, however, was
below the acceptable range: 41.94%, with 88%-95% considered
satisfactory®’. Moreover, the accuracy of 47.68% falls well short of
the ideal. The accuracy of a screening test is crucial, as erroneous
results can have profound repercussions on patients’ health. False-
positive results impact psychological well-being as well as physi-
cal integrity, since biopsy is an invasive procedure with inherent
risks®®. Furthermore, considering the limited resources available
in the Brazilian Unified Health System™®, it can be inferred that an
inappropriately indicated biopsy may delay or prevent the proce-
dure from being performed on a patient who truly needs the test.
On the other hand, false-negative results may delay diagnosis and
consequently lead to a worse prognosis®.

The analysis in Table 6 sought to identify whether there was a
changein the radiological and pathological correlation when BI-RADS
4 stratification was not used. Without stratification, there was a
slight increase in sensitivity, but a drop of more than 20 percent-
age points in specificity. The PPV3 and NPV decreased compared to
the stratification group. The PPV3 observed in this study, whether
in the stratified group (17.78%) or the non-stratified group (14.09%),
was lower than that reported by the Breast Cancer Surveillance
Consortium (28.60%)*. This finding may reflect the adoption of a
radiological interpretation approach with greater emphasis on sen-
sitivity, resulting in biopsies being performed on lesions with a lower
pre-test probability of malignancy. Although this strategy reduces
the risk of false-positive results, it may simultaneously contravene
the principles of quaternary prevention by increasing the proportion
of unnecessary interventions. In addition, performing biopsies on
BI-RADS 3lesions, considered inappropriate, may have contributed
to the reduction in the PPV3. Accuracy also dropped significantly:
from 47.68% in the stratified group to 29.87% in the unstratified
group. An even higher AUC was observed in the group subjected
to BI-RADS stratification compared to the unstratified group, sug-
gesting better discriminatory power, although no formal statistical
comparison was performed between the curves.

Some limitations inherent to the study design should be con-
sidered, such as its retrospective nature and the use of second-
ary data. The unavailability of approximately one-quarter of the

BI-RADS categories in the sample may have partially influenced
theinterpretation of the results. Furthermore, the evaluations were
performed by a single observer, without an interobserver agree-
ment analysis, which may limit the reproducibility of the find-
ings. The composition of the sample should also be interpreted
with caution, as it includes patients treated at a tertiary hospital,
asetting that tends to concentrate cases with higher clinical and
radiological suspicion. Additionally, it was not possible to distin-
guish between exams performed in the context of screening and
those for diagnostic purposes, as this information was not available
in the institutional database. These factors may have influenced
the distribution of BI-RADS categories and the observed preva-
lence of malignancy, limiting the generalizability of the results
to other populations and screening models. Despite these limi-
tations, the study offers a relevant analysis of breast lesions clas-
sified as BI-RADS 4 in a real-world clinical setting, contributing
to the understanding of their anatomopathological correlation.

CONCLUSION

In the present study, the evaluation of diagnostic performance
without stratification of the BI-RADS 4 category demonstrated
limited accuracyin the correlation between radiological findings
and histopathological results. On the other hand, the subclassi-
fication of this category was associated with greater agreement
between the radiological subgroups and the anatomopathologi-
cal outcomes. These findings indicate that the stratification of
BI-RADS 4 lesions allows for a more accurate estimation of the
risk of malignancy, favoring greater alignment between radio-
logical suspicion and histological diagnosis. In this context, the
evaluated strategy demonstrates potential to improve the risk
stratification of breast lesions and more accurately guide the
indication for biopsies in clinical practice, although additional
studies are needed for its validation in different settings.
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