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ABSTRACT INTRODUCTION RESULTS CONCLUSIONS

Radiation oncology equipment Equipment replacement is often managed as a Figure 1 links the replacement framework to its A TG-100 inspired FMEA applied to enterprise equipment
replacement is typically run as series of isolated capital projects, creating risks operational controls. The highest-ranked risks were replacement provides a repeatable method to prioritize
isolated capital projects. Failures in from poor sequencing, under-scoped enabling poor enterprise prioritization, under-scoped and control risk from pro forma to go-live — improving
portfolio prioritization, enabling work, and delayed IT and cybersecurity construction readiness, and delayed IT, predictability, = protecting  patient access, and
work, commissioning, and go-live readiness. cybersecurity, and system integration. strengthening lifecycle governance and capital
drive patient-access risk, schedule This work adapts AAPM TG-100 FMEA stewardship.
slip, and cost escalation. principles to enterprise equipment lifecycle Projects completed through 2025 achieved more

management, integrating clinical, facilities, IT, than 30% savings relative to initial capital estimates,

vendor, and patient-access considerations into a with additional observed operational gains. These REFERENCES
We developed a TG-100 inspired, stage-gated framework. outcomes were multifactorial and cannot be
risk-based framework to standardize attributed SO|€|y to the FMEA framework. 1. Hug MS, Fraass BA, Dunscombe PB, et al. The report of Task Group 100 of
and de-risk enterprise lifecycle the AAPM: application of risk analysis methods to radiation therapy

replacement across three regions and METHODS AND MATERIALS quality management. Med Phys. 2016;43(7):4209-4262.
30+ major assets. DISCUSS'ON

A multidisciplinary team mapped the replacement process from

enterprise asset prioritization through post-go-live stabilization. Enterprise inventory and prioritization was the highest-risk domain (RPN 432), reflecting the
A multidisciplinary team mapped the danger of incomplete asset data and poor replacement sequencing. Major lifecycle risks clustered
workflow from enterprise inventory A domain-level FMEA evaluated 10 risk domains using 1-10 upstream in prioritization, site readiness, and system integration, where failures can compromise
to post-go-live stabilization and scores for occurrence, severity, and detectability. RPN scores (O redundancy and patient access. Key controls include a centralized asset reqistry, standardized
performed a domain-level FMEA x S x D) were used to prioritize risks and translate them into scoring, quarterly review, and redundancy-protection rules. Because scoring was consensus-
across 10 risk domains, scoring stage-gated controls, including defined ownership, readiness based and outcomes were observational, risk rankings should be reassessed locally.
occurrence, severity, and checklists, redundancy-preserving sequencing, contingency
detectability (1-10) to rank plans, go/no-go criteria, and 30/60/90-day stabilization.
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Novant Health Cancer Institute Figure 1. TG-100-inspired lifecycle replacement framework. Left: stage-gated process from inventory and prioritization through design, construction, commissioning, and go-live. Right: FMEA of key risks, causes, effects, and mitigations across multi-site replacements.
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