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WHAT IS FAILURE MODE AND EFFECTS ANALYSIS
Failure Mode Effects Analysis (FMEA) is a risk assessment tool for systematically identifying all potential failures in a process. It analyses why the process might fail, the effects of each failure and how the process can be made safer. The objective of an FMEA is to
evaluate and improve system safety by taking actions to eliminate or reduce failures, starting with the highest-priority ones.
HIGH-DOSE-RATE PROSTATE BRACHYTHERAPY PROCESS
High-dose-rate (HDR) prostate brachytherapy consists of simulation, treatment planning, dose/time calculation and followed by treatment all in a short period of time. This condition added to regimens with high doses in a few fractions implies significant risk. The
FMEA technique is well-established tool for safety analysis and improvement?.
As errors during HDR process have the potential to cause considerable patient harm, evaluation of the process by FMEA is highly applicable.
1. Conduct an FMEA of High Dose Rate Prostate Brachytherapy Treatment Planning and Delivery at NCCS.
2. Identify Risk Priority Number (RPN) for every possible failure mode and its causes, and determine the total RPN for the process.
3. Propose controls which can reduce total RPN for the process.
Figure 1: HDR Prostate Brachytherapy Process
FMEA PROCESS STEPS Fivh ytherapy
;;Dsi:selsegl(:gealg%rsl?eng;,e gil I%?I:trlgyrﬁgz lettl = cEusses and effects of | cunsu&tat G | — [ Financial g?\:lnwlins at _} [ issl ] — [ Catheter Insertion ]
2 Assemble a multidisciplinany 6. Assign a numerical value for each failure l
team (see Figure 1) mode according to three characteristics:
occurrence (). severity (S) and detectability “EEEES S SSsEsSEEsESESSEESSESESEEEEEE.
(D} (see Figure 3 and 4) " i Transport to NCC B2
Multiple the three values together to determine - [ SimD ] [ PO Cub, D vy ]
the risk priority number (RPN = O x S = D) of =
each failure mode. EEsEsssss s s s
3. Develop a process flow 7. Prioritize failure modes and determine where s % PEEELLEEEETS
diagram. process improvements are most needed. = [ Send to ward via ] H eawsi Area of focus
4. Determine all possible failure &. Propose controls for selected failures. - Ambatince Sensamanas B
modes. --I----I--I---'
Figure 3: FMEA Scoring Matrix (Adapted from VA National Center for Patient Safety’'s Prospective Risk Analysis System)
Occurrence (O) Severity (S)
Figure 2: Seven-member FMEA team 1 REMOTE: no known occurrence; or happens < 10% of the time 1 Minor Event
Patient Outcome: No injury
3 LOW: possible, but no known data; or happens 10-30% of the time Staff Outcome: First aid treatment only with no lost time
Equipment or Facility: Damage < $10,000
Team leader (Radiation Oncologist) 1 5 MODERATE: documented but less frequent; or happens 40-60% of the time
. 4 Moderate Event
Division of Radiation Oncology 4 7 HIGH: documented and frequent; or happens 70-80% of the time Patient Outcon_'le: Ingreased length of stay
Radiation Therapist) Staf_f Outcome: Mt_a@cal expenses
( 10 VERY HIGH: documented, almost certain, or happens 90-100% of the time Equipment or Facility: Damage > $10,000 but < $100,000
Divisigr? of Radiation Oncology 1 Detectability (D) 7 Maior Event
(Physicist) Patient Outcome: Permanent lessening of bodily functioning
1 VERY HIGH: error almost always detected; detected 9 out of 10 times Staff Outcome: Hospitalization of 1 or 2 staff
Institutional Risk Management 1 Equipment or Facility: Damage equal to or more than $100,000
3 HIGH: error likely to be detected; detected 7 out of 10 times
Total 7 10 Catastrophic Event
5 MODERATE: moderate likelihood of detection; detected 5 out of 10 times Patient Outcome: Death or major permanent loss of bodily functioning
Staff Outcome: Death or hospitalization of 3 or more staff
7 LOW: low likelihood of detection; detected 3 out of 10 times Equipment or Facility: Damage equal to or more than $250,000
10 REMOTE: detection not possible at any point, detected 0 out of 10 times
Figure 4: Overview of FMEA results Mote: The 18 critical failure causes are indicated by bolded
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\" Figure 5: Overview of Scatter Plot results Figure 6: Scatter Plot of Risk Priority Numbers
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Five recommendations for process Improvement

v Atotal of 85 failure modes and 175 failure causes were identified and quantitatively
assessed for risk. 8 of the 85 failure modes (9.4%) were determined to be critical failures.
Five recommendations were proposed for the purpose of maintaining quality and ensuring
patient safety during brachytherapy treatment.
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