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FMEA in context

Process Mapping helps us to understand the details of
the patient’s clinical pathway.

Failure Modes and Effects Analysis helps us to
prioritize failure modes for further analysis.

Fault Tree Analysis helps us to identify:

epossible systemic program weaknesses

ewhere to put barriers and checks.

Quality Management uses these tools to help build a
safer system.
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TG 100 risk based QM development
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To illustrate Failure Modes and Effects
Analysis for one process step and using
the TG 100 methodology.




The FMEA starts with a Process Tree
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Here’s a simpler one

Patient completes.
medical history

H&P completed
and documented

Procedures for
external beam RT

Physically marking
isocenter point i.e. tattoo

Immobilized patient setup
on CT simulator table

ick a major process and a ste

Patient completes
medical history

H&P completed
and documented

Procedures for

Consult Planning Imagin
4 —_—
) 4 -

—>
—_—  —
—>

—

—
—>

—_— —_
CT Simulation Plan checks || Treatment

Poter Dunscombe. Faikure Modes and Effects Analysis, AAPM Annual Meefing, August 2016,

Radiotherapy
Treatment

external beam RT

Physically marking
isocenter point i.e. tattoo

Immobilized patient setup
on CT simulator table

Consult Planning ImaIing
A 4 -

—

— >
PR
—_—

—>

=

—> =
CT Simulation Plan checks [[ Treatment )

Poter Dunscombe. Faikure Modes and Effects Analysis, AAPM Annual Meefing, August 2016,

Radiotherapy
Treatment

8/3/2016




8/3/2016

Day 1 Treatment:

FMEA Worksheet

We enter these into our Worksheet

fMajort Step@ \iotentialﬁ Potential® | Potential@ | 0f S D RPNI

process@ ailure@ | Causes®f? |Effects@f
I Failure@ Failure@
Day@ @ Positionf
Treatment| patient®
for@
treatmen
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Potential Failure Modes

We then ask what could possibly go
wrong at this step in the process

Major@ Step@ Potential®\Potential® | Potential SE DI RPNI
process@ Failure® ausesOf
Failure

Day@ @ Positio Incorrect
Treatmentl patient treatment!

for@ isocenter@

treatmen
@
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Potential Causes of Failure

Now we ask how might such a failure happen.
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Potential Consequences of Failure

Finally, we ask how bad could such a failure be.

treatmentl

isocenter(

trained®
personnel@
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process@ FailureP

Modesn \
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Assigning metrics

Now we need to assign some numbers

Majo Step@ Potential] Potential SE DI RPNI
process@ Failurel |Causes®f?
Failure@
Day@ @ Position@ | Incorrec Wrong@
Treatmentl patientl |treatme locationf
for@ isocenter@
treatmentl trained®
personnel@
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0, S, and D values
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Occurrence, O,
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Detectability, D,

How likely is it that
the failure pathway

will not be

interrupted?
Lasers misaligned

Incorrect use
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So we put these numbers in

Step@ Potentialp] RPNI
Failure
Day@ @ Position[ | Incorrect? '
Treatmentl patientl |treatment( locationf
for@ isocenter@
treatmentl trained®
personneld
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Risk Priority Numb

And we calculate the RPN
RPN=0xSxD

Major@ Stepl Potential?| Potential@ | Potential@ |O[ SH{ D RPN(
process Failure@ |Causes®f? |Effects®fl
Failure Failure@ A
Day@A @ Positiond 5070 Q 2102
Treatmentl patientl : :
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treatment trained®
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Failure Modes and Effects Analysis
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Failure Modes and Effects Analysis

So what?
We can prioritize our QM according to RPN.

We can prioritize our QM according to S.

Failure Modes with high O values indicate weak

processes.
Failure Modes with high D values indicate weak

QA/QC.
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Failure Modes and Effects Analysis

* FMEA is simply a structured approach for
analyzing a system.

* Multidisciplinary is the way to go.

» Start small — perhaps a particular process step
that concerns the group.

* Don’t overthink it — it’s more judgment based
than evidence based.

* The journey is as important as the destination.
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Day 1 Treatment: position patient for treatment
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