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Application of failure mode and effect analysis in the screening and
management of superficial metallic foreign bodies in patients

undergoing magnetic resonance imaging
Feng Wang ,Zhou Zhiming ,Guo Wenxt,Zhong Xiaoning, Jiang Kexin,Wang Xiaolin
(Department of Radiology , The Second Affiliated Hospital of Chongqing Medical University)
[ Abstract] Objective : To investigate the application of failure mode and effect analysis (FMEA) in the screening and management of
superficial metallic foreign bodies in patients undergoing magnetic resonance imaging (MRI). Methods : A total of 52 435 patients who
underwent MRI in the two branches of The Second Affiliated Hospital of Chongqing Medical University from January to December 2024
were enrolled as observation group (using the FMEA-based quality control management method ) , and 46 402 patients who underwent
MRI from January to December 2023 were enrolled as control group (using the traditional quality control management method). The
two groups were compared in terms of the risk priority number(RPN) of key potential failure modes , the pass rates of superficial metal-
lic foreign body removal and MRI image quality, repetitive scanning rate due to superficial metallic foreign bodies, and the degree of
satisfaction with MRI staff among patients. Results : In the observation group, there were 5 key potential failure modes with an RPN
value of 2125, and all of them had an RPN value of <125 after the implementation of FMEA-based quality control management. Com-

pared with the control group, the observation group had significantly higher pass rates of superficial metallic foreign body removal

(99.95% vs. 92.00% , P<0.05) and MRI image quality (98.76% vs. 91.31%, P<0.05) , as well as a significantly lower repetitive scan-

] ning rate due to superficial metallic foreign bodies (0.39% vs.
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3.54%, P<0.05) and a significantly higher degree of satisfaction
with MRI staff (98.45% vs. 91.75%, P<0.05). Conclusion : For pa-
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petitive scanning rate, and enhances the degree of satisfaction, and therefore, it has a great significance in standardized management of

MRI examination.
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