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Abstract

Summative Usability Evaluation for Hazard Analysis of

Spinal Robotic Surgical Instrument

Kang U Kim

Department of Medical Device Engineering and Management

The Graduate School Yonsei University

(Directed by Professor Sung Uk Kuh, Won Seok Jang)

The ambiguity in the concept and interpretation of wusability
evaluation in medical devices has made it difficult to establish
uniform guidelines. Thus the current usability tests often
presents isolated examples limited to specific medical devices. In
the context of robotic surgical instrument, the complexity of the
device amplifies these issues and there are no cases of spinal
robotic surgical instruments. Therefore a usability test for spinal
robotic surgical instrument was conducted in an test environment
set similar to an actual operating room and a total of 30
participants, 15 doctors and 15 nurses were recruited. Two

scenarios and after scenario questionnaires(ASQ) were performed
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for each group respectively. Target usability criteria set at an
85% or higher task completion rate, a 15% or lower rate of user
errors, and an average ASQ score of 6 or above. Tasks that
failed to meet the target criteria exhibited similar abnormal
device uses. Consequently, improvement recommendations were
provided, such as introducing differentiated screen displays
before and after target selection and incorporating notification
sounds to indicate the completion of the movement of the robotic
arm. The lower usability measured particularly among the nurse
group during the verification scenario highlights a limitation in
this study, emphasizing the importance of scenario design
taillored to job roles. This study, being the initial usability test
for the spinal robotic surgical instrument could serve as a
representative case for future usability evaluations of robotic

surgical systems.

Keywords : automated system robotic surgical instrument, medical
device wusability, robotic surgical instrument, spinal

robotic surgical instrument, usability test
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