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Learning Objectives

For the session

2. Learn about how the clinical community and vendors are
collaborating to help improve the usability, quality, and safety of
medical devices and clinical practice.

3. Understand the basics of Safety Risk Management, its relationship
to the product lifecycle, and the similarities and differences in how
it applies to products and clinical practice.
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Outline

e Background

* Risk Management Process
—The Standard: ISO 14971
— Practical Examples

* Discussion
—Industry vs. the Clinic: Similarities and Differences

—General Comments
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Conflicts of Interest

YOURE TRYING TO PREDICT THE BEHAVIOR.
OF ? JUST MODEL
ITAS A > AND THEN ADD
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EASY, RIGHT?
)

50 WHY DOES NEED

» Regulatory Affairs Expert

» Software Engineer
 Usability/Human Factors Engineer

clinical
, A .
I'm a physicist

v

LIBERAL-ARTS MAJORS MAY BE ANNOYING SOMETIMES, _
BUT THERES NOTHVNG MORE OBNOXIOUS THAN http://xkcd.com/793/
A PHYSICIST FIRST ENCOUNTERING A NEW SUBJECT.
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So...

What would you say you do here?

Day Job: Design Engineering
— Requirements
—Risk Management
— Testing
—Documentation
— Defect Review
— Change Management

“Other Duties As Assigned”
—Third-Tier Support
— Complaint Investigations
—Regulatory Support
—Sales & Marketing Support
—ROSSI & MITA & etc.
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Background: Context
Safety Risk Management is:

... central to any medical device. It drives:
— Requirements
— Design
— Testing
— Documentation
.. related to ROSSI concerns:
— Quality Assurance
— Training
— Usability
— Error Messages
— Risk Management (pending approval)
.. potentially a driver of RT clinical practice
— Any device you use is a part of that practice

AAPM Sprmg linical Meetlng
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Background: Process Stuff

Product Development Process: “Waterfall”

Complexity vs. Time

* Requirements
Operation \ ° Design

-

Concept of " I and ]
Operations Uerlgf_ladtlon Maintenance ¢ |mp|ementat|0n
Validation .
Project Requirements System ° Testlng
Definition and Verification
Architecture and Validation

) Integration,
Detailed Test, and

Design Verification

Tespand || Safety Risk Management

Integration

lmplementartic .
Pl Complaints, Bugs, etc.
\ — > / =» Feedback into the system

http://en.wikipedia.org/wiki/V-Model
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Outline

* Risk Management Process
—The Standard: ISO 14971
— Practical Examples
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INTERNATIONAL ISO
STANDARD 14971

Second edition
2007-03-01

Commected version
2007-10-01

Medical devices — Application of risk
management to medical devices

Dispositifs meédicaux — Application de la gestion des risques aux
dispositifs médicaux

Reference number
IS0 14971:2007(E)

1EC

. @ISO 2007
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Contents
The Devil is in the Details

Formal Content:

Scope

Terms & Definitions

General Requirements

Risk Analysis

Risk Evaluation

Risk Control

Evaluating Overall Acceptability
Risk Management Report
Production & Post-Production

O o NOULEWN R

15 Pages
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“Informative” Annexes
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Rationale for requirements
Process overview
Questions to ask about the device

. Risk concepts and medical devices

Hazards, foreseeable sequences of
events, & hazardous situations

F. Risk Management Plan
G.
H
I
J

Info on RM techniques

. Guidance for in vivo devices

Guidance for bio hazards
Info about residual risk

65 Pages
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Scope
Section 1

[The requirements of this International Standard are applicable to all stages of
the life-cycle of a medical device.

This International Standard does not apply to clinical decision making.

[This International Standard does not specify acceptable risk levels. ]

M ngwg Schewe: Safety Risk Management pH I ll ps
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The duration of the Risk Management
process Is:

20% 1. During requirements writing

20% 2. During product development

20% 3. During beta testing

20% 4. During a complaint investigation
20% 5. During the whole product life-cycle

12 AAPM SPrmg Cllnlcal Meetlng Schewe: Safety Risk Management
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The duration of the Risk Management
process Is:
5: During the whole product life-cycle

“The requirements of this International
Standard are applicable to all stages of the life-
cycle of a medical device.”

(Section 1: Intro)

13 AAPM Sprmg Clllllcal Meetlng Schewe: Safety Risk Management
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Terminology

Section 2: A subset

Harm: physical injury or damage to the health of people, or damage to
property or the environment

Hazard: potential source of harm

Hazardous Situation: circumstance in which people, property, or the
environment are exposed to one or more hazard(s)

Risk: combination of the probability of occurrence of harm and the
severity of that harm

* Residual Risk * Risk Control
* Risk Analysis * Risk Estimation
* Risk Assessment * Risk Management

Safety: freedom from unacceptable risk

14 ARKPM Sprifig Clinical Meeting
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Hazardous Situations, Risk, and Harm
Not the same thing

P = Probability of harm

't — Not of a fault (defect)

— — Not of a mistake

:,; ® ® — Not of a hazardous situation

= ® ® ®

.§ =>» Chain of events is important

o ®s)

No separate detectability score

Severity (S) ”
i 2 Risk # P x S (in general)
15 AKPM SprifigCiinical Meefing Sehewe:sfety Risk Management PHILIPS



Risk is the combination of:

20% 1. Harm & its potential source

20% 2. Damage to health & property

20% 3. Probability of harm & its severity

20% 4. Probability of harm & its detectability
20% 5. A hazardous situation & its cause

16 AAPM SPrmg Cllnlcal Meetlng Schewe: Safety Risk Management
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Risk is the combination of:

3: Probability of harm & its severity

SO 14971:2007(E)

2.16
risk
combination of the probability of occurrence of harm and the severity of that harm

[ISONEC Guide 51:1999, definition 3.2]

ing Clinical Meetin
@) iy ' g Schewe: Safety Risk Management
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Risk analysis

« Intended use and
|dent/flcation of
character|stlcs related to the
safety of the medical device

+ |dentification of hazards

= Estimatjon of the risk(s) for
each hazardous sltuatlon

Risk Management Process

s
Risk assessment

The Big Picture

1

Rlsk evaluation

rRisk Assessment ]

\

Rlsk contral
g (~
» Rlsk control optlon E .
analysls g | |Risk Control
* Implementatlon of risk = L
control measure(s) E
* Residual risk evaluation i
= Risk/benefit analysis o ( )
* Risks arising from risk . .
control measures Overall Risk Evaluation
= Completeness of rlsk L )
control
e 1
Risk Management Report

Evaluation of overall residual \ J
-
Production & post-production

.

PmduCtloTﬂ?gr?_nz?lsot;'pmdUC“DH Schewe: Safety Risk Management pH I ll ps




Risk analysis

« Intended use and
|dent/flcation of
character|stlcs related to the
safety of the medical device
|dentification of hazards
Estimation of the risk(s) for

Risk Assessment

each hazardous sltuatlon

Risk assessment

Analysis & Evaluation

1

Rlsk evaluation

Risk Analysis:

— Document intended use and

'y

Rlsk control

“reasonably foreseeable misuse.”
» Rlsk control optlon .
analysls — ldentify Hazards
* Implementatlon of risk e

control measure(s)
= Residual risk evaluation
* Risk/benefit analysis
* Risks arising from risk
control measures

* Completeness of ik Risk Evaluation
— Is the (individual) risk Acceptable?

— Estimate Risks

Risk management

1
Evaluation of overall resldual
risk acceptabl|lty

¥

Risk management report

¥
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Estimating Risk

Example Qualitative S and P Levels

Table D.1 — Examples of qualitative severity level

Common terms

Possible description

Significant

Death or loss of function or structure

Moderate

Reversible or minor injury

Medgligible

Will not cause injury or will injure slighthy

Table D.2 — Simplified examples of qualitative probability levels

Common terms

Possible description

High

Likely to happen, often, frequent

Medium

Can happen, but not frequenthy

Lo

Unlikely to happen, rare, remote

20
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Estimating Risk

Example Semi-Quantitative S and P Levels

Table D.3 — Example of five qualitative severity levels

Commaon terms Possible description

Catastrophic Results in patient death

Critical Results in permanent impairment or life-threatening
injury

Serious Results in injury or impairment requiring professional
medical intervention

Minor Results in temporary injury or impairment not requiring
professional medical intervention

Megligible Inconvenience or temporary discomfort

Table D.4 — Example of semi-quantitative probability levels

Common terms Examples of probability range
Frequent = 103
Probable <10~ and = 10~*
Occasional <10~ and = 10-°
Remote <107 and = 10-8
Improbable < 107%

AXPM Sprifi:

" March15-18, 2014 » Denver,

4 L-ji_ ical Meégng

Colorado » Denver Marriott Tech Center
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Probability

Questions to ask

General: Context:
* Does the hazardous situation  How often is the device used?
occur in the absence of a  What is its lifetime?
failure? * Who makes up the user and
* Does the hazardous situation patient populations?
occur in a fault condition? * What is the number of
* Does the hazardous situation users/patients?
occur only in a multiple-fault * How long and under what
condition? circumstances is the
* How likely is it that a user/patient exposed?
hazardous situation will lead
to harm?

22 AAPM Sprmg Cllmcal Meetlng Schewe: Safety Risk Management pH I I.I ps
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Risk Evaluation and Acceptability

Semi-
quantitative
probability

levels

Key
[ ]

Qualitative severity levels

Negligible Minor Serious Critical Catastrophic
Frequent
Probable Ry R,
Occasional R, Rs Ry
Remote
Improbable Ry

unacceptable risk

acceptable risk

Qualitative severity levels

MNegligible Minor Serious Critical Catastrophic
Frequent
Semi- Probable R, R,
guantitative -
probability Occasional Ry Ry Ry
levels Remote
Improbable Ry
Key
I:I unacceptable risk
I:| investigate further risk reduction
I:| insignificant risk
23 AAPM Spr»gg‘;Clmlcal Meetlng Schewe: Safety Risk Management
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A given risk can be:
* Unacceptable
* Acceptable
—“Insignificant”
—“Further
investigation”

“This International
Standard does not
specify acceptable risk
levels.”
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Acceptable Risk

Context is Important

General Device Warnings

Do not load non-system software onto the computer used by this system without the direct authorization of

Philips Medical Systems. Feature performance and safety may be compromised.

To assure proper treatment, it is critical that a qualified medical person review and verify all system treatment

plan parameters using an independent verification method prior to treating patients using the plan.

We recommend|that you review TG40, TG52, and other pertinent radiation therapy treatment standards and
incorporate those methods into your clinical practice to ensure that your use of the system results in the most

accurate treatment plans. TG40, TG53, and other reports are availab
Physicists in Medicine (AAPM) website.

+ Comprehensive QA for radiation oncology: Report of AAPM Radia
Medical Physics 21(4), 1994.

* American Association of Physicists in Medicine Radiation Therapy
assurance for clinical radiotherapy treatment planning. Medical Phy
The following clinical practices are recommended to verify the accurg

+ An independent calculation of the monitor units for each beam of
brachytherapy plan.

* Acquisition and review of portal images or review of multi-leaf colli
the treatment system.

+ A chart check prior to the plan being delivered or during the first |
* Independent review of the treatment plan prior to the delivery.
+ Cross-functional review of the plan in a weekly chart round.

+ Manual verification of record and verify settings after transfer to th

+ Verification of the SSD and field shape during patient setup.

These reviews should be performed for a new plan or when a change

Use of Pinnacle® in Radiation Therapy

Risks and Benefits

A White Paper

Approved By

Name

Signature and Date

Clinical Reviewer,
Certified Medical
Dosimetrist

Lisa Beckett.
RT(R)T), CMD
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Jim Schewe, Ph.D.,

. -
o

Certified Medical DABMP J Im B

Physicist SCheWe -

Author, Certified Mark Pepelea, Mark .
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Manager, Systems Don Wellnitz Digtaly sgnod by Do Wl

o

Engineering
Quality and Jill Kaeder
Regulatory
frp—

Director. Terry Ward Digialy signed by R.Tery Ward

R. Terry Rk o oy e o i
Development Meccal Sy Cevlnc .
Engineering enﬁ;\:mry.wirdrf;hihns.:nm.

Ward

Date: 20130226 09243206 00

Senior Manager.
Radiation Health &
Product Safety

Dominic Siewko
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Siown,

Dominic
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“because this
International Standard
does not define
acceptable risk levels, top
management is required
to establish a policy on
how acceptable risks will
be determined;”
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Acceptable risk levels are set by:

20% 1. The ISO 14971 standard
20% 2. The IAEA 1540 Report
20% 3. The manufacturer

20% 4. The AAPM TG-100 report
20% 5. The FDA

PR T —
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Acceptable risk levels are set by:

3: The manufacturer

... “because this International Standard does not define acceptable risk levels,
top management is required to establish a policy on how acceptable risks will
be determined;” (Section A.2.3.2)

“Top management shall define and document the policy for determining
criteria for risk acceptability; this policy shall ensure that criteria are based
upon applicable national or regional regulations and relevant International
Standards, and take into account available information such as the generally
accepted state of the art and known stakeholder concerns;” (Section 3.2)

AAPM Sprifig Clinical Meeting

== Schewe: Safety Risk Management
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> Risk analysis
« |ntended use and
|dent/flcation of
characterlstics related to the -
fety of the medical devl & .
+ Identlication of hazards g Risk Control
« Estimation of the risk(s) for -
each hazardous sltuation @ . .
% Mitigation
o
‘ “The manufacturer shall use one or
Risk evaluation . .
more of the following risk control
options in the priority order listed:
Rlsk control . .
o =| a) inherent safety by design;
« Rlsk control optl £ . . .
analysls 5| b) protective measures in the medical
* Implementatlon of risk e . . . .
control measure(s) £ device itself or in the manufacturing
« Residual risk evaluation =
= Risk/benefit analysis 2 process;
* Risks arising from risk . . ”
control measures c) information for safety.
= Completeness of rlsk

control

PR “Hierarchy of
orcing Functions . ]
aomaiona | Effectiveness”

Computerization

Evaluatlon of overall resldual
risk acceptabl|lty

Simplification &
Standardization

Reminders, Checklists &
Double Checks

http://www.cassiemcdaniel.com/blog/
hierarchy-of-effectiveness-process/

|

Risk management report

Rules & Policies
1

Production and post-production

Education & Training pH I I.I ps

Informatlon




Which is the best risk control to
prevent use of an unapproved plan?

20% 1. Extra training

20% Preventing data export

20% A warning message in the GUI

20% An explanation in the user manual

1B 1

20%

Displaying “Unapproved” in a big font

28 AAPM SPrmg Clinical Meetlng Schewe: Safety Risk Management
March 15-18, 2014 » Denver, Colorado » Denver Marriott Tech Center



Which is the best risk control to
prevent use of an unapproved plan?

2: Preventing data export

“The manufacturer shall use one or more of the following risk
control options in the priority order listed:

a) inherent safety by design;

[b) protective measures in the medical device itself or in the J
manufacturing process;

. o foreafoti

Section 6.2, Risk control option analysis

29 AAPM Sprmg;Chnlcal Meetlng Schewe: Safety Risk Management
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Example: State Management
Keeping things in sync

" Oracle Virtual Deskiop Client

Session View Device Yolume Help

[ T]

—‘ Planning
L Mol /7 Tae | Batinme. Doinet 12078 ~tocan o
File Options  Utilities  View = i r"' Trial_t | 9
P %%l | Viewing Window [7] ‘ - ‘J 2002 L =
Fil ti Global 20
Geams | ' ile  Options Global
Beam 1 ] Add Bearn | 2w
M Trial: Trisl L
De\ete Beam.
Cartro :

!
Setup Geometry l Modifiers 1
:
|socenter POI_1 — |
Angles
Couch 180
4Deg @ ® 270 Beam Angles
i il
Gantry 0 £ _f’ Couch Gantry Collimator (from above)
Start 4 Deg i 180 0 a0
" 27 90
Gantry Rotation Direction QI 180 0 ® z70 270 90 180 o
Collimator (from above) 30 ( )
- 0 180 Z70
L 00 f gy e i
270 Stop

External Beam Treatme

~ HE

Gantry Rotation Direction:

Dose Grid | Duse Disp |
Presm_1!' Blocks

B
s i

File Options Localize Windows

IE degrees

Arc Increment for Dose Computation:

Tr"“U—_'I Machine l Qrientation l Collimation
Dismiss Help
Gantry Gantry —I
Name Couch Start Stop Isocenter SADTcm] Lifcm) Tocanzahon System s
|§ 00 |j 00 POI_1 — | [o0n [ 8161 BRWBrainStereocT — | Valid

s IEeam 1 I I 0.0

AAPM Sprmg,Clmlcal Meeting

March 15-18, 2014 » Dalm Colorado » Denver Marriott Tech Center
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“The system must invalidate dose
if the user changes the couch,
gantry, or collimator angles after
dose has been computed.”

Severity {Probability]

inherent safety by design;

protective measures in the
medical device itself or in the
manufacturing process;
information for safety.

PHILIPS



Example: Limit Checking

How bad can it be?

IMRT Parameters

“The system shall allow the user
to specify the final control point
spacing of 2, 3, or 4 degrees.”

Severityl’ Probability

inherent safety by design;
protective measures Iin the
medical device itself or in the
manufacturing process;
information for safety.

Schewe: Safety Risk Management pH I I-I pS




Patient Name: IMRT _03 restored restored. ... Date/Time: 20140108 15:39:37
Patient ID: Comment: 5 mm dose grid
Plan Name: CopyOf_1_Original Varian Institation: Demo Master July 12 2009 (rest...
Trial Name: Trial 1 Physician/Physicist: /2100
Pevision: ROLPOLDOZ Planner: Vi4
Lock Status: Not Locked
/} Beam_1
a':’%am Setup
{ T Nona
z ame Varian TX0_2
N ion 2010-07-07 14:48:44
Ener; ity 60V Photons
5AD (r_m) 100.0
Preseriy Prescription_1
Isocenter isocenter

Collimator Angle
55D (em)
55D With Bolus (cm)

Beam Geom\l—w)% j
Couch Angle Q 0.0

Gantry Angle f’

0.0
s ?J, 0.0
- 88,53

Collimators (cm) (Control l,/%;

X1 /332 (Lower)
T2/ Y1 (upper)

Modifiers
Wedze Name

/! 5.00 1 5.00 (10000
¢ /()‘5&0 5.00 (10000
ﬁ?{ Mone

Wedge Cmentation

Wedge Angle

Blocked / Tray #

Bolus

Compensatar

Opening Density Matrix N 5\
Dosze @
Dose Engine Adaptive Convolre
Model All Freld Sizes
Denzity Comection Heterogeneous
Felatrve Weight (¥a) 100.00
Feference Point isocentar
MNormahzed Dose (WL at Ref Pt 1113
Collmator Chetput Factor (OFc)Last CP) 1.000
Tray ! Block & Tray Factor ——
Total Tranzmizsion Factor (TTF) 1.000
SPD/OAD (em) 100.00 / 0.00
55D to Fef Pt (cm) 88.53
Ref Pt Depth / Eff Depth (em) 114771097
Unblk Equv Sq (cm / YaBlkd){Last CP) 10.0/—

Meas Ref Point Dese (cGy (RBE)/MU) —
1184
&

Dose at Ref Fraction (eGy (RBE))

Diose Rate (MU/min) -
Number of Fractions
MU Fraction

Plan Anthorization:

Pinnacle v14.0

NOT FOR CLINICAL USE Pz3of3 - FILN

32

~159.65

Example: Combining
Controls

“The software shall print "NOT FOR CLINICAL
USE" watermark across the printed reports and
color prints, for any trials that are not for clinical
use, in addition to printing "NOT FOR CLINICAL
USE" in the plan authorization line.

Also tilde on MU
Also export restrictions

* |Severity / Probability

* inherent safety by design;
protective measures in the medical device
itself or in the manufacturing process;
information for safety.

feeting

Center

PHILIPS

Schewe: Safety Risk Management



33

Risk analysis

« Intended use and
|dent/flcation of
character|stlcs related to the
safety of the medical device

+ |dentification of hazards

= Estimatjon of the risk(s) for
each hazardous sltuation

1

Rlsk evaluation

s
Risk assessment

¥

'y

Rlsk control

» Rlsk control optlon
analysls

* Implementatlon of risk
control measure(s)

= Residual risk evaluation

* Risk/benefit analysis

* Risks arising from risk
control measures

= Completeness of rlsk
control

Evaluation of overall resldual
risk acceptabl|lty

¥

Risk management report

Production and post-production
Information

Risk management

Wrapping it Up

Overall Acceptability and Report

“Overall Residual Risk Acceptability”
* Marginal issues can add up

RM Report: Formal Summary

 Can be a meta-document

Schewe: Safety Risk Management
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> Risk analysis

'y

« Intended use and
|dent/flcation of
character|stlcs related to the
safety of the medical device

+ |dentification of hazards

= Estimatjon of the risk(s) for
each hazardous sltuation

1

Rlsk evaluation

s
Risk assessment

¥

Rlsk control

» Rlsk control optlon
analysls

* Implementatlon of risk
control measure(s)

= Residual risk evaluation

* Risk/benefit analysis

* Risks arising from risk
control measures

= Completeness of rlsk
control

|

Evaluation of overall resldual
risk acceptabl|lty

¥

Risk management report

Production and post-production
Information

Risk management

Production & Post-Production

Feedback

You learn from:
* Testing

» Defects

* Complaints

* Etc.

Risk Management File is a “living

document”

Schewe: Safety Risk Management
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Example: Post-Production Feedback
Default Isocenter for Setup Beams

Trial: Trial_1 .|.
Beam: Beam_3 §
BEY Options...

Display Rotation {deg) II180

Print BEV Using 1:1 Scale |

Scale (Lifesize = 1) |1

AutoSurround Blocks? - Yes “* No

Bean Blocks

Add Block |
GOK.L |

Select Setup Beam POI

Patient_5709, Head/neck, 2005-01859

cur| Select the POl and machine to use for the setup heams
in the Plan Eval DRRs;
[No
Isocenter: MNone =t l
Dis
L—| Machine: None — |
Plan Eval DRRs.. | Cancel |
35 AAPM Sprmg linical Meetlng
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“There shall be no default isocenter
assigned to the setup beams.”

“There shall be no default machine
assigned to the setup beams.”

Severity /| Probability

* inherent safety by design;

* ( protective measures in the medical
device itself or in the manufacturing
process;

* information for safety.

PHILIPS



Other Standards and Human Factors Issues

Automation, Defaults, and Forcing Functions

IAEA-TECDOC-1540

Specification and Acceptance
Testing of Radiotherapy Treatment
Planning Systems

SYIAEA

Ingernatianal Atomic Emargy Agancy

Aprll 2007

Confirm Plan Setup

Scanner |N0ne |

Patient Setup Information

Trial: Trial_ 1,

Patient position during scan: |On back (supine)

Patient orientation on table: |Head First Into Scanner

Scan acquisition direction: |Tab|e Moves Into Scanner

CT-Density Table ;
for Dose Calculation | L IR = l
Use table for: |DRRS and Dose |
) - 17: 2 ol T
Isocenter Shifts Reporting: |Laser | anveres B
Scanner direction information for laser export = —I
In (toward the gantry): WindowLevel Select = |
Pigh (toverd gariry):
CT Mumber Density [
0 0.000 3.0
1000 1.000 25
3000 3.000 '
z.0
Density 1.5
1.0
0.5
0. 500 000 T&00 Z000 Z500 3000
7] CT Mumber
Accept | Cancel and Exit | Help

36 AAPM Spring Clinical Meeting
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Outline

* Discussion
—Industry vs. the Clinic: Similarities and Differences
—General Comments

4 Schewe: Safety Risk Management
March 15-18, 2014 » I
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Rules and Regulators

Different Rules and Enforcement

Industry
—Standards: ISO, IAEA, IEC...
— Enforcement: FDA

Clinic
—Standards: AAPM, ASTRO, ACR...
— Enforcement: State, NRC

=>» Mechanical process details may vary

—Scoring, Testing, Traceability, Documentation...

AAPM Sprmg! hnlcal Meetlng Schewe: Safety Risk Management

March 15-18, Dﬂmcolondo Denver Marriott Tech Center
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Scope

Both Bigger and Smaller
“Device” vs. “Process”

Industry: General solutions for your Clinic: Any product is a subset of
specific clinic your system
» Different types of centers * May have multiple centers &
— Big/Academic vs. Small/Community techniques
— Different practices and equipment * Your workflow is unique

* Interoperability with other systems
(and vendors)
— Imaging
— Treatment Planning Systems
— Linear Accelerators
— Brachytherapy
— Treatment Management Systems

39 AAPM SPrmgz hnlcal Meetlng Schewe: Safety Risk Management pH I I-I ps
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Stakeholders

Both Worlds are Interdisciplinary

=>» Safety has to be too

Industry:
 Clinicians, Engineers, Marketing, Regulatory, Support, Management
Clinic:
* Physics, Dosimetry, MDs, Therapists, IT, Management

Both:

Somebody has to own it
Everybody has to buy into it
Communication is a big deal
Cultural issues are important
— Fear of blame

— Deferral to “experts”

— Lack of empowerment to speak up

Special Article

The challenge of maximizing safety in
radiation oncology

Lawrence B. Marks MD**, Marianne Jackson MD, MPH?, Liyi Xie MD*®,

Sha X. Chang PhD?, Katharin Deschesne Burkhardt MS, DABR*®, Lukasz Mazur PhD €,
Ellen L. Jones MD, PhD?, Patricia Saponaro MS®, Dana LaChapelle RTT?,

Dee C. Baynes RN, BSN?, Robert D. Adams EdD, CMD*

*Department of Radiation Oncology, University of North Carolina, Chapel Hill, North Carolina

*Department of Radiation Oncology, Fudan University Shanghai Cancer Center and Department of Oncology,
Shanghai Medical College, Fudan University, Shanghai, China

SIndustrial Extension Service, North Carolina State University, Raleigh, North Carolina

Practical Radiation Oncology (2011) 1, 2-14
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Change Is Impactful

Even change for the better

Paper

NEW TECHNOLOGIES IN RADIATION THERAPY: ENSURING
PATIENT SAFETY, RADIATION SAFETY AND REGULATORY

ISSUES IN RADIATION ONCOLOGY

Howard [. Amols*

Health Phys. 2008;95:658-665.
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Any change can alter
“understood” risks

New technology—> new risks
* May also change old ones

Communication is key
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CRTESTT 1017 [UFDATE]]
' CHANGES IN VERSION 10.17:
Change is Impactful (2) Shig S ?
WHEN YOU HOLD DOWN SPACEBAR.
COMMENTS:
“There are probably LONGTIME UsERY wWRITES:
children out there holding E{E m;ﬁ WW!
e | B
' CONFIGURED EMACS TO INTERPRET A
UPDATE MURDERS RAPID TEMPERATURE. RISE. Ais CONTROL.
CHILDREN.”
AOYIN WRITES:
THAT'S HORRIFYING.
[owGTiMEUSseERY WRITES:
LOOK, MY SETUP WORKS FOR ME.
https://xkcd.com/1172/ JUsT ADD aN OPTION TO REENARBLE
SPALEBAR HEFTING.

EVERY CHANGE BREAKS SOMEONE'S WORKFLOW.
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There are Always Trade- Offs

How Much Redundancy
In Risk Controls?

Some is good! =» Robustness

But: A few good mitigations is better than a lot of bad ones
* More is only better if they are independent

* Implementing & testing takes time: spend it wisely

* Fatigue can be a problem

The Swiss Cheese fa) G, <

%, A % .
Hodel o <3 N http://www.riskmanagementmag
%, o % . .. .
v " . < azine.com.au/opinion/risk-
" ( culture-all-talk-and-no-action-
—tR ¥ , 126516.aspx
Hazards/ risks P V.
.0.
*
—5.

Source: James Reason (1990). Human Systems and Capability Culture
Emor. Cambadge Universty Press Processes iy

behaviour,

b Attitudes)
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There are Always Trade-Offs

Competing Priorities

Regulatory Compliance

Legal Issues

Business

Workflow & Efficiency

—Speed vs. Accuracy

— Efficiency vs. explicit user action
= Automation
= Defaults

Schewe: Safety Risk Management
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Final Comments
Practical Stuff

The process is (almost) as important as the end product
* Get started
* Talk to each other

Don’t let the perfect be the enemy of the good
* Keep it as simple as you can
* Big Picture vs. Details

Feedback is important
* This is a life-cycle process: you are never “done”
e Learn from your mistakes... and other people’s too
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Thank You
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