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Research on the Use of RCA and FMEA Models to Optimize the Instrument Management Process
of the Da Vinci Surgical Robot

Yanling Chen Weihao Meng Qingwen Lin Xiaosai Qin Lin Luo
Haikou People’s Hospital, Haikou, Hainan, 570208, China

Abstract: The purpose of this study was to explore the effect of RCA and FMEA models in optimizing the instrument
management process of da Vinci surgical robot. A total of 1246 da Vinci surgical instruments from October 2021 to December
2022 were selected as the control group, and the conventional treatment mode was adopted. From January 2023 to September
2024, 1246 cases were in study groups, which were managed using the RCA joint FMEA model. The research group set up
an FMEA team to analyze the problems of equipment in cleaning and packaging, determine the top 5 failure modes such
as incomplete cleaning, and formulate improvement measures, including improving the cleaning process, paying attention
to the maintenance of instruments on the operating table, and establishing a communication group for handover orders and
hand supply. After the survey, the professional knowledge mastery rate of RG reached (95.83%), while the control group was
only 75%; among the critical failure modes, the critical values of the top five are significantly lower than those of the latter.
In addition, the staff’s satisfaction with quality management also reached (95.83%), and these differences were statistically
significant (P << 0.05). Through the introduction of RCA and FMEA models, as well as effective interventions, the sterilization
supply center can significantly improve the instrument management level of the da Vinci surgical robot.
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