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Female breast cancer is the most common cancer globally,
endangering women's physical and mental health. Neoadjuvant
chemotherapy (NAC) has become more commonly used in
patients with locally advanced breast cancer, especially in triple
negative and human epidermal growth factor receptor 2 (HER-2)
positive breast cancer. The primary benefit of NAC is to
preoperatively downstage the breast tumor and increase the
likelihood of breast-conserving surgery (BCS). However, the
increased rate of breast conservation may lead to a higher rate of
local recurrence.

There are various regression patterns of breast tumor after
NAC, which can be classified into the concentric shrinkage and
the non-concentric shrinkage pattern. According to the National
Comprehensive Cancer Network (NCCN) guidelines, the degree
of tumor remission and regression pattern after NAC would affect
the choice of the surgical approach. A negative margin is a crucial
indicator for the success of BCS, while it could be false negative
in patients with a non-concentric shrinkage pattern after NAC,
which may account for a higher risk of local recurrence for BCS in
the post-NAC setting. Therefore, pretreatment prediction of tumor
regression pattern can assist the clinicians to develop an
individualized strategy of breast surgery. However, there is no
standard method or specific biomarker for prediction of breast
tumor regression pattern after NAC in current clinical practice.

Radiomics is a method of quantitative image analysis, which
can extract high-dimensional quantitative features that are difficult
to quantitatively identify by the human eye from medical images
in a high-throughput manner and dig deeper into the biological
information it contains, in order to assist in clinical diagnosis,
prediction of response to treatment, assessment of prognosis.

This study analyzed the pretreatment dynamic contrast-enhanced
MRI of breast by delineating the regions of interest (ROIs) and
subsequently extracting the radiomics features in the 2nd phase
images. The two independent -samples ¢ test or Mann-Whitney U
test, correlation analysis, least absolute shrinkage and selection
operator (LASSO) -logistic regression were used for dimension
reduction of radiomics features, and the artificial neural networks
were used to establish a radiomics signature. The clinical
prediction models were constructed by screening the significant
clinicopathological features by univariate and multivariate logistic
regression analysis. In addition, a predictive model combining
qualitative image features, clinicopathologic features and
radiomics signatures was constructed. The performance of the
model was assessed using the receiver operating characteristic
(ROC) curves and calibration curves. The decision curve analysis
(DCA) was conducted to assess the clinical use of these predictive
models. To facilitate clinical applications, we visualized the
combined predictive model as a nomogram. Finally, the result
showed that the model had a good predictive power, which could
assist in selecting patients who can benefit from NAC for
de-escalation of breast surgery, in order to optimize the
individualized diagnosis as well as treatment plans, and improve
the outcome of patients. Please see page 28.
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