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Abstract

Objective: To review an adverse event of unwarned program parameter drift of the AMSCO 3052 auto-
matic washer-disinfector in our hospital, analyze the risks of inadequate cleaning, instrument corro-
sion and healthcare-associated infection induced by program abnormalities on reprocessed surgical
instruments, and establish a traceability management system for equipment programs as well as
a standardized preventive maintenance protocol to prevent recurrence of similar failures. Methods: A
single-case retrospective review was adopted. Equipment operation logs under standard and faulty
conditions were retrieved, and all process parameters of the CYCLE8 program were compared. A total
of 206 surgical instruments from the faulty batch and 201 instruments from the standard control batch
were tested for ATP bioluminescence, protein residue and surface rust. Root-cause analysis was per-
formed using a fishbone diagram from the dimensions of manpower, machine, material, method and
environment. Hardware-software collaborative rectification was implemented via the PDCA cycle. A
6-month continuous follow-up was conducted to compare the qualified rate of instrument cleaning and
the incidence of program anomalies before and after intervention. The x?2 test was used for enumera-
tion data. Results: Core anomalies of the program drift included reduction of rinsing cycles from 2 to 1
with markedly shortened duration, and automatic unexpected lubricant injection during thermal rins-
ing. The positive rates of ATP, protein residue and grease residue in faulty instruments were 31.1%,
28.2% and 18.4%, respectively, which were significantly higher than those in the control group (P <
0.001). Partial instruments exhibited joint rusting and activity jamming. Root causes consisted of aging
main-board storage chips, absence of program-change early-warning function, lack of routine param-
eter review protocols in the department, and neglect of program-parameter verification in maintenance
work. After implementation of three-level program verification, operation-authority locking, standard-
ized maintenance and closed-loop adverse-event management, no program drift occurred within 6-
month follow-up. The qualified rate of instrument cleaning increased from 86.4% to 99.5%. Conclusion:
Silent program drift of washer-disinfectors is highly concealed. It impairs mechanical flushing, chem-
ical decontamination and thermal disinfection simultaneously, accelerates instrument deterioration
and elevates cross-infection risks. An integrated management system combining program traceability
verification, hardware-software constraints and hierarchical preventive maintenance can fundamen-
tally avoid out-of-control equipment programs and guarantee the quality of reprocessed instruments
as well as patient safety.
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Table 2. Comparison of instrument cleaning indexes before and after program drift
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