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Executive Summary

Hospitals rely on fully operational Sterile Processing Departments (SPDs) to ensure the integrity,
safety, and availability of surgical instruments. This white paper examines a critical incident in which
a healthcare system experienced simultaneous disruptions across all SPD areas: the main SPD was
rendered inoperable due to major flooding from a broken water pipe in the UV system, the secondary
SPD department suffered water quality failures, the third was offline for planned equipment
refurbishment. These converging failures created significant operational, clinical, and patient safety
challenges.

This document outlines root causes, impacts, mitigation efforts, and recommendations for
strengthening system resilience.

Background

Sterile Processing Departments are essential infrastructure supporting surgical and procedural

workflows. They require stable utilities, safe water quality, functional equipment, and controlled
environments. Most hospitals maintain at least one main SPD and may have satellite locations to
provide redundancy. When multiple SPDs fail simultaneously, the hospital’s ability to support surgical
services becomes compromised.

Incident Overview

In this case, three critical issues occurred concurrently:
Main SPD Flooding Event:
A UV disinfecting unit experienced catastrophic internal component failure, causing leaks that

rapidly flooded adjacent sterilization and decontamination areas, affected equipment
functionality, compromised environmental controls, and forced a partial shutdown.

Secondary SPD Water Quality Issues:
SPD staff observed visible discoloration, brown spotting, and bluish tint, on processed instruments.

Testing indicated water quality abnormalities and mineral imbalance, raising concerns about
effective cleaning and potential residue contamination.
Decommissioned SPD Hard Down for refurbishment:

Another SPD within the hospital was already offline for planned refurbishment, including sterilizers
servicing and water quality testing.



Root Cause Analysis
Water Quality Deviation

Preliminary findings suggested degradation in the water purification system feeding the secondary
SPD. Contributing factors may include:

e Inadequate real-time monitoring frequency.

e Building Design.

e The discoloration indicated mineral deposition and possible chemical imbalance, rendering

processed instruments unacceptable for surgical use.

Planned Refurbishment Overlap

The refurbishment was not previously planned but rather was a reaction plan to support the hard
down issue with the secondary SPD experiencing instrument discoloration. Without alternative
sterilization capacity, the hospital became vulnerable to concurrent failures.

Adequate contingency was considered for the concurrent unexpected outages; however, this was a
vulnerability for the lack of redundancy planning.
Flooding of the Main SPD

A UV disinfection unit experienced catastrophic internal component failure, causing leaks that

rapidly flooded adjacent sterilization and decontamination areas.
These simultaneous issues heightened fears of delayed or canceled surgical procedures, requiring
constant executive oversight to coordinate internal and external resources.

Operational Impact

The convergence of these failures resulted in:
e Immediate removal of multiple instrument sets due to discoloration and contamination

concerns.
e High stress on perioperative planning teams due to uncertain sterilization capacity.

e Elevated equipment and infrastructure repair costs.

e Surge in labor demands for manual documentation, transport, and risk assessments.
o Executive command structure activation to prevent surgical backlog.

Mitigation Actions Taken
24X7 Executive Monitoring and Coordination

Hospital leadership established a continuous incident command presence, ensuring rapid decision-
making, resource deployment, and cross-department communication.
Activation of Contingency Sterilization Plans

o Verified which surgical cases required urgent prioritization.

e Engaged sterilization partners within the health system and regional network.

e Implemented validated transport workflows using sealed containers and documented chain-of-
custody protocols.

Restoration Efforts

e Water Quality Correction: Building design, RODI system inspection, water system flushing, and
hiring consulting firm to evaluate and remediate the issue.

e Flood Recovery: Water removal, environmental decontamination, electrical safety checks, and
phased equipment maintenance.



Communication and Transparency

o Daily updates provided by biomedical engineering, facilities, surgical leadership, and frontline
SPD staff.

e Executive leadership coordinated continuously with risk management, infection control,
biomedical engineering, and facilities.

Key Lessons Learned
Infrastructure Vulnerability

Multiple SPDs within a hospital are insufficient unless system-wide contingency plans are active and
validated.
Redundancy Gaps

Redundancy strategies must account for both planned and unplanned downtime. Maintenance
scheduling should include scenario planning for simultaneous outages.
Communication and Coordination

Cross-departmental communication was critical for timely decision-making and minimizing
disruption.

External Partnerships
Having external support helped in assessing and remediating the failures and significantly reduced
downtime.

Recommendations
Strengthen Water Quality Monitoring
o Install real-time water quality sensors with automated alerts.

e Implement redundant processes across the systems.
Strengthen Utility and Water Quality Oversight
e Install continuous conductivity, hardness, and pH sensors.

e Automate alerts when readings trend toward unacceptable ranges.
Improve Redundancy Planning

e Formalize cross-campus SPD external support agreements.

e Pre-design emergency routing protocols.

o Develop deployable mobile SPD contingency plans.
Improve Crisis Planning and Staff Training

e Conduct scenario-based drills involving multi-department outages.

e Train staff on contamination recognition, emergency response, and cross-department
workflows.

o Train staff on emergency transport and documentation workflows.

Conclusion

This incident highlights the vulnerability of sterile processing operations when multiple failures occur
simultaneously. However, with coordinated system-wide support, timely communication, and rapid
activation of emergency protocols, healthcare systems can maintain surgical continuity. By
strengthening monitoring systems, redundancy planning, and strict preventive maintenance
programs, hospitals can significantly reduce risk and ensure uninterrupted sterile processing
capacity in future emergencies.



