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ABSTRACT

Validation of Diagnosis and Protocol Effectiveness for Breast

Ultrasound Diagnostic Device

This study aimed to provide foundational data for improving and standardizing the quality
of breast ultrasound imaging. Using ATS 551 and Model 073 phantoms, the diagnostic
performance and image quality of three different scanning protocols (Protocol 1, 2, and 3)
were experimentally analyzed. Additionally, the validity and user satisfaction of each
protocol were assessed to identify the optimal scanning method.

All three protocols demonstrated acceptable diagnostic validity and consistent image quality.
Among them, Protocol 3 received the highest evaluation in terms of image clarity and
examination convenience. In the ATS 551 phantom test, high consistency was observed in
vertical and horizontal distance measurements, and the results met the criteria for
sensitivity and grayscale resolution. Furthermore, user feedback and Likert scale-based
satisfaction surveys indicated the most positive responses for Protocol 3.

This study systematically verified the effects of scanning protocols on breast ultrasound
image quality using both quantitative and qualitative methods. The findings suggest the
potential for improved diagnostic efficiency and enhanced patient-centered usability.
However, the use of phantom-based experiments and expert evaluations limits the external
validity of the results, indicating the need for further studies in diverse clinical settings
with broader participant groups.

Future research should consider the diversity of ultrasound equipment and real-world
clinical environments, alongside continued development of technologies and user-centered
protocol optimization. This study offers empirical data that may contribute to improving
the quality and standardization of breast ultrasound imaging and support advancements in

early breast cancer detection and imaging technologies.

Key words : Breast ultrasound, diagnostic protocol, image quality, optimization,

Protocol, experimental validation
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