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Editorial on the Research Topic 


Impact of Breast MRI on Breast Cancer Treatment and Prognosis


Breast cancer treatment and prognosis depends on the extent of the disease at diagnosis (staging) and biological characteristics of the tumor. While staging is mainly based on clinical and imaging features, biological characteristics used to define treatment are usually based on the analysis of needle biopsy samples, which represent only a small portion of the tumor and are subject to sampling bias (1, 2). Breast Magnetic Resonance Imaging (MRI) has become a fundamental method in the management of breast cancer patients. In addition to morphology assessment, MRI can provide functional information on whole tumor aggressiveness and intratumoral heterogeneity, which contributes to the characterization of breast tumors (3, 4). Radiomics, radiogenomics and AI studies have been using MRI data to predict breast cancer subtypes, clinical outcomes and response to neoadjuvant chemotherapy (5, 6). The aim of this Research Topic was to discuss the increasing role of breast MRI in improving the management of breast cancer patients, emphasizing technical advances that allow better correlation between MRI findings and histologic, immunohistochemical, and molecular features, as well as response assessment and treatment outcomes.

MRI has proven to be superior to conventional imaging (mammography and ultrasound) for preoperative staging and response evaluation to neoadjuvant chemotherapy (7–10). When used for locoregional staging, MRI is able to identify additional tumor foci in about 20% of patients on the same breast and 5.5% on the contralateral breast, modifying treatment in up to one third of patients with breast cancer (11). Besides that, MRI may improve the characterization of regional lymph node basins (12). In example, Zhou et al. presented a case of a breast cancer patient with intercostal lymph node metastasis identified only on MRI.

The papers published in this special issue studied technical advances that have allowed MRI to evolve in the characterization of breast lesions and artifacts with no need for contrast administration. Li et al. performed a meta-analysis of 13 studies on the differential diagnosis of breast tumors using diffusion kurtosis imaging (DKI)-parameters, including 867 malignant and 460 benign breast lesions. They showed that DKI-derived mean kurtosis (MK) and mean diffusivity (MD) can be used to discriminate breast tumors and to differentiate invasive ductal carcinoma from ductal carcinoma in situ. Prvulovic Bunovic et al. showed that magnetic resonance spectroscopy (MRS) can be used as an additional tool for improving specificity in breast cancer detection. However, although elevation of the choline peak on MRS has a good sensitivity and specificity in breast cancer detection, both are significantly lower than those of multiparametric MRI. Rizzo et al. compared unenhanced MRI (including diffusion-weighted and T2-weighted imaging) combined with digital breast tomosynthesis (DBT) and dynamic contrast enhanced (DCE)-MRI in 84 women with known breast cancer. Despite DCE-MRI was the most sensitive imaging technique in breast cancer preoperative staging, unenhanced MRI combined with DBT demonstrated good sensitivity and accuracy in lesion detection and tumor size assessment and could be a valid alternative tool for preoperative staging. At last, Eskreis-Winkler et al. developed a multispectral imaging (MSI) technique to accurately identify metallic biopsy markers on breast MRI-guided breast biopsy and may eliminate the need for a post-procedure mammogram, thus improving the clinical workflow and eliminating the use of ionizing radiation. Besides that, this technique could be used to better locate metallic markers in the breast and axilla in cases with complete imaging response after neoadjuvant treatment.

Other papers in this issue demonstrated that MRI can also provide information on tumor aggressiveness and response to treatment. Liu et al. prospectively assessed 67 patients with no special type invasive breast carcinoma submitted to preoperative DCE-MRI and showed that quantitative perfusion parameters can correlate with molecular biological expression and molecular subtypes. Zhang et al. associated tumor Oncotype Dx recurrence score with background parenchymal enhancement (BPE) in the contralateral non-tumor breast in 80 breast cancer patients, suggesting that the breast microenvironment may relate to the likelihood of recurrence and magnitude of chemotherapy benefit. Montemezzi et al. found that radiomic features extracted from 3T DCE-MRI consistently improved predictive models of complete response to neoadjuvant chemotherapy.

In conclusion, breast MRI has emerged as an important complementary and noninvasive tool to assess breast cancer, providing information not only related to disease extent but also related to the tumor biology and prognosis. In this context. this Research Topic is a comprehensive collection of illustrative examples of papers that show the potential of breast MRI to improve our knowledge on the behavior of different breast cancer subtypes, which may aid in directing appropriate personalized treatment in the future.
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