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Application and Effect of the FMEA Model in Risk Management for Neurosurgical Patients with
External Ventricular Drainage
Weichang Shen, Jie He, Shouli Wang
Nursing Department, Shanghai General Hospital
[Abstract] Objective: To explore the application value of Failure Mode and Effects Analysis (FMEA) in

the catheter risk management of patients with external ventricular drainage (EVD). Methods: From
January to June 2025, 26 EVD patients in the Department of Neurosurgery were divided into a control
group (n=12, receiving routine nursing care) and an FMEA group (n=14) according to the time segment.
On the basis of routine nursing care, the FMEA group established a multidisciplinary team, constructed a
flow chart, identified high—risk failure modes, and formulated and implemented 13 improvement
measures. The Risk Priority Number (RPN), catheter—related adverse events, drainage control
indicators, catheter indwelling time, and patient satisfaction were compared between the two groups.
Results: After the intervention for 13 failure modes, the average RPN decreased from 188.41 to 95.30,
with a reduction rate of 48.42% (P < 0.05). The incidence rates of catheter obstruction, displacement,
over—drainage, and abnormal height/flow rate in the FMEA group were significantly lower than those in
the control group (P < 0.05). The qualification rates of total drainage volume, flow rate, and drainage
height all reached 100% in the FMEA group. The catheter indwelling time was shortened from 7.25 days
to 7.07 days, and the patient satisfaction rate increased from 96.38% to 99.52%. Conclusion: FMEA can
systematically reduce catheter—related risks in EVD patients, standardize nursing procedures, and
improve patient safety and satisfaction.

[Key words] External Ventricular Drainage (EVD); Failure Mode and Effects Analysis (FMEA); Risk

Management; Neurosurgery
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