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Abstract
Background: 
The treatment and survival predictions for breast cancer patients are contingent upon tumor examination, which includes type and grade, alongside the results of biological marker tests. Ultrasound, as a diagnostic imaging tool, provides critical information regarding tumors by measuring size, describing shape, and determining echogenicity. The relationship between ultrasound imaging results and breast tumor type, biological markers, and grading categories is not well understood. Identifying these associations would enhance the utility of ultrasound tests in breast cancer management and predictive strategies.
Purpose:
 The goal of this study is to evaluate if there is an association in ultrasound findings, tumor grade, tumor type, and state of biological markers among patients with breast cancer.
Methodology: 
A prospective study examining breast cancer ultrasound in 150 preoperative patients at a tertiary cancer center. Tumor characteristics on ultrasound, such as shape, margin, and echogenicity, were evaluated and correlated with histopathological data, including tumor type, biological markers, and grade. Statistical analysis was performed using Pearson’s correlation and chi-square tests to determine significant associations between ultrasound features and tumor characteristics.
Results:
This study indicated that tumors with irregular borders and acoustic shadowing in ultrasound examinations are associated with high-grade cancers and positive HER2 status (p < 0.05 and p < 0.01, respectively). Solid tumors exhibiting pronounced acoustic shadowing demonstrated an increased likelihood of being ER-negative and high-grade (p < 0.05). Ki-67 protein expression was associated with tumors characterized by both large size and irregular shape (p < 0.05). Smooth and well-defined tumor edges were more frequently observed in ER-positive lesions that were also low-grade (p < 0.01).
Conclusion: 
Ultrasound examinations have demonstrated significant correlations with cancer types, grades, and biological parameters. Features like irregular margins and hypoechoic patterns were associated with more aggressive tumor behavior, high-grade, and HER2-positive characteristics. The results demonstrate that ultrasound is an effective method for examining biological patterns in breast cancer, thereby improving non-invasive diagnostics and clinical therapy planning. Further prospective studies are recommended to validate these findings and enhance the predictive capability of ultrasound in breast cancer outcomes.
