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Clearly, we want to avoid patient harm.

We typically measure and respond to specific
incidents of harm.

Can we do better?
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Risk
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Defining Risk
Risk is the likelihood a hazard causes harm to a patient.
What can go wrong?

How likely is it to go wrong?

What are the consequences if it goes wrong?
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Risk Management

RT is adopting incident learning system (ILS)
* Reactive: identify after the fact, control only for the future

e Difficult to monitor low occurrence incidents

High risk industries identify, control and monitor hazards

Allows active management of the environment
* Manage the hazards that give rise to risk

* Create resilience for unexpected risks
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Risk Assessment

Prospectively analyze hazards in a process.

For the RT treatment process, AAPM TG-100 uses:
* Process Mapping

* Failure Modes and Effects Analysis

* Fault Tree Analysis

Structured ways to prioritize risk and determine where to focus resources
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SRS / SBRT is typically a complete course of
radiation therapy (RT) delivered in 1 to 5 sessions
(fractions).

SRS / SBRT requires greater precision and accuracy
than conventionally fractionated RT => follow strict
protocols for quality assurance (QA).
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Published Guidance for Comprehensive QA

ACR—-ASTRO Practice Parameter for the Performance of Stereotactic Body Radiation Therapy. Practice guidelines and
technical standards. Reston, VA: American College of Radiology; 2014: 1-11.

ACR-ASTRO Practice Parameter for the Performance of Stereotactic Radiosurgery. Practice guidelines and technical
standards. Reston, VA: American College of Radiology; 2014: 1-11.

Benedict SH, Yenice KM, Followill D, et al. Stereotactic body radiation therapy: the report of AAPM Task Group 101.
Med Phys. 2010;37(8):4078-4101.

Keall PJ, Mageras GS, Balter JM, et al. The management of respiratory motion in radiation oncology report of AAPM
Task Group 76. Med Phys. 2006;33(10):3874-3900.

Klein EE, Hanley J, Bayouth J, et al. Task Group 142 report: quality assurance of medical accelerators. Med Phys.
2009;36(9):4197-4212.

Solberg TD, Balter JM, Benedict SH, Fraass BA, Kavanagh B, Miyamoto C, Pawlicki T, Potters L, Yamada Y. Quality
and safety considerations in stereotactic radiosurgery and stereotactic body radiation therapy. Prac. Rad. Onc. 2012; Mar
31;2(1):2-9.
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“Central goal of patient safety is to avoid potential
harm rather than compliance with systems and
processes.”

Vincent C, Burnett S, Carthey J. The measurement and monitoring of safety. London: The Health Foundation. 2013 May 24;2013.
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SRS / SBRT Process
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Process Mapping

Visual illustration of the steps in a process
What is accomplished
How steps are related

Process steps may be subdivided into sub-processes, and so on.

13
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Generic SRS / SBRT Procedure
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Dose Delivery

Patient
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(21)
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Imaging for RT
Planning
(13)

Treatment
Planning
a7)

—>

Pre-Treatment
Review and
Verification

©)

Treatment
Delivery
(18)

—>

On-Treatment
Quality
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Post-Treatment
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Adapted from Ford, E. C., et al. "Consensus recommendations for incident learning database structures in radiation oncology." Medical physics 39.12 (2012): 7272-7290.
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Delivering modern external beam radiation therapy
IS not so simple.
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Adapted from Ford, E. C., et al. "Consensus recommendations for incident learning database structures in rédiation oncology." Medical physics 39.12 (2012): 7272-7290.
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Failure Modes and Effects Analysis

Fault Tree Analysis
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Failure Modes and Effects Analysis (FMEA)

Vocabulary:
* Failure mode: how a part or process can fail
* Cause: a deficiency that results in a failure mode; source of variation

* Effect: impact on a person if the failure mode is not prevented or corrected

A multidisciplinary team (experts) generate actual and potential risks (without QC)
Especially useful for high-risk processes

Structured approach that links failure modes to an effect

18
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Failure Modes and Effects Analysis (FMEA)

Steps:

* Identify ways a sub-process (or
product) can fail, both known &
potential

* Determine each failure mode’s
causes & effects

* Assign a number to most severe (S)
effect

e Determine likelihood each failure

Tame Il Descriptions of the @, 5, and £ valees usad in the TG-100 FMEA.

19

Kank

Ocourmence ()

Severity (5] Dietectability ( 1)
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Hug MS, Fraass BA, Dunscombe PB, Gibbons JP, Ibbott GS, Mundt AJ, Mutic S, Palta JR, Rath F, Thomadsen BR, Williamson JF. The report of Task Group 100 of the AAPM:
Application of risk analysis methods to radiation therapy quality management. Medical Physics. 2016 Jul 1;43(7):4209-62
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Failure Modes and Effects Analysis (FMEA)

Rank the RPN values (highest to lowest)

Pick the 3 failure modes with the highest RPN values and highest S values
* RPN > 100
*S>7

Propose process changes that would decrease the probability of occurrence, O

Propose QC that would decrease the probability of un-detectability, D

Hug MS, Fraass BA, Dunscombe PB, Gibbons JP, Ibbott GS, Mundt AJ, Mutic S, Palta JR, Rath F, Thomadsen BR, Williamson JF. The report of Task Group 100 of the AAPM:
Application of risk analysis methods to radiation therapy quality management. Medical Physics. 2016 Jul 1;43(7):4209-62

20
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Completing FMEA
MDACC Exercise (2013)

Asked a multidisciplinary team to
complete a survey

* For each of the sub-process steps

* Did not ask specific causes

Estimating Failure Mode Scores

In columns 2-4 of Table 1, use Table A (provided separately) to fill in your best estimate the
following scores:

O = Occurrence. The likelihood the failure would occur. (1-10)

D = Detectability. The likelihood the failure would go undetected. (1-10)

S = Severity. The severity of the consequences of the failure. (1-10)

Again, imagine the worst case scenario. Consider each failure independently

* Team reviewed results together and
agreed in general the RPN rankings

* Purpose for ILS action scale

Process Step  Process Grouping
1.1 1. Patient assessment
1.2 1. Patient assessment
1.3 1 Patient assessment
1.4 1 Patient assessment
15 1. Patient assessment
1.6 1 Patient assessment
1.7 1. Patient assessment
1.8 1 Patient assessment
1.9 1. Patient assessment
1.10 1. Patient assessment
1.11 1. Patient assessment
1.12 1. Patient assessment
1.13 1. Patient assessment
1.14 1. Patient assessment
1.15 1. Patient assessment
1.16 1. Patient assessment
1.17 1. Patient assessment
1.18 1. Patient assessment
1.19 1. Patient assessment
1.20 1. Patient assessment

2.1 2. Imaging for RT planning

2.2 2. Imaging for RT planning

2.3 2. Imaging for RT planning

2.4 2. Imaging for RT planning

2.5 2. Imaging for RT planning

2.6 2. Imaging for RT planning

2.7 2. Imaging for RT planning

2.8 2. Imaging for RT planning

2.9 2. Imaging for RT planning

2.10 2. Imaging for RT planning

2.11 2. Imaging for RT planning

2.12 2. Imaging for RT planning
3.1 3.Treatmem planning
3.2 3.Treatment planning
3.3 3.Treatment planning
3.4 3.Treatment planning
3.5 3.Treatment planning
3.6 3.Treatment planning
3.7 3.Treatment planning
3.8 2.Treatment planning
3.9 3. Treatment planning
3,10 2.Treatment planning
3.11 3.Treatment planning
3.12 3.Treatment planning
3.13 3. Treatment planning
3.14 2.Treatment planning
3.15 3.Treatment planning
3.16 .Treatment planning

717

7.2 7.

8.18

8.2 8

8.3 8

8.4 8

8.5 8.

8.6 8.

8.7 8

8.8 8

8.9 8

Process st

Verification of patient ID by two methods

Diagnosis definition including imaging and outside records

Review and verification of pathology report

Physical exam

Clinical staging

Evaluation of patient medical conditions

Evaluation of special needs for radiotherapy (e.g., pacemakers)

Evaluation of previous RT (including treatment port images and planning records)

Evaluation of other treatment modalities (i.e., chemo, surgery)

Decision to treat

Entering patient information into radiation oncology information system

Selection of clinical protocol

Selection of clinical trial {if any)

Patient consent

Patient education

Insurance evaluation

Peer review of treatment decision {e.g., tumor board / chart rounds)

Fiducial placement

Evaluation/ordering of workup for IV contrast

Social work and nutrition assessment

Verification of patient ID

Imaging decision (type and technique)

Physician directive for imaging technique and immobilization

Patient positioning

Construction of immobilization and ancillary devices

Documentation of patient positioning and immobilization and ancillary devices

Contrast administration

Primary image acquisition (CT}

Marking reference point on patient and/or localization device and in software

Liilization of other imaging modalities {i.e., MRI, US, PET]

Transfer of images to treatment planning system

Transfer of images to archiving system

Registration of image sets

Delineation of target(s)

Delineation of organs-at-risk

Preliminary prescription ints &

Physics consult

Isocenter definition

Dose distribution optimization

Dose distribution calculation
fimi o

(ie., intent)

y evalt of plan by physicist
liminary evaluation of ti plan by physician
Iteration of treatment plan
Set up for image-guid /motion

Final plan and prescription approval by physician

Plan information transfer to radiation oncology information system
Scheduling treatment session{s)

Archiving of the treatment plan {images, RT dose and RT structures)

21

T QA)

t consent, etc.)
sedation, etc.)

ars
ameters

col)

and nursing

Post-treatment completion

Post-treatment completion

Equipment and software quality management
Equipment and software quality management
Equipment and software quality management
Equipment and software quality management
Equipment and software quality management
Equipment and software quality management
Equipment and software quality management
Equipment and software quality management
Equipment and software quality management

Verification of patient ID

Final chart check

Acceptance testing

Commissioning

Application/system training

Ongoing quality management {e.g., daily, monthly, annual QA, etc)
Preventive maintenance (PM)

Equipment repair and software changes/updates
Post-repair/changes verification

Documentation of quality management

Respond to medical device alerts
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Completing FMEA
Treatment Planning- 0O, D, S

Process step
Registration of image sets

Delineation of target|s)

Delineation of organs-at-risk

Preliminary prescription parameters, constraints & technique [i.e., physician inte
Physics consult

Isocenter definition

Dose distribution optimization

Dose distribution calculation

Preliminary evaluation of treatment plan by physicist

Preliminary evaluation of treatment plan by physician

Iteration of treatment plan

%et up for image-guidance/motion management

Final plan and prescription approval by physician

Plan information transfer to radiation oncology information system
Scheduling treatment session|s)

Archiving of the treatment plan [images, RT dose and RT structures)

0 ave .
40

45
3.6
46
3.8
46
35
3.5
41
3.9
3.9
43
40
44
44
3.3

O ave

4.4
4.6
3.8
3.8
4.4
3.3
4.1
3.5
4.4
4.4
40
41
3.0
3.5
3.5
45

5ave

6.5
9.3
8.5
6.5
3.8
1.7
6.3
1.7
5.3
6.7
5.2
5.7
5.8
o
5.0
2.8

22

0*D*s5
113.8
194 3
115.5
112 7
£2.9
115.2
91.4
93.9
96.3
113.0
20.1
99.3
70.0
112.3
76.6

41.4
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Completing FMEA
MDACC Exercise (2013) Calculating RPN

4.1 4. Pretreatment review and verification Physics plan review a5 3.4 73 111.4
4.2 4. Pretreatment review and verification Independent dose calculation 36 35 68 86.7
Process Step Process Grouping Process step Oave Dave Save 0D 4.3 4. Pretreatment review and verification Plan data transferto traatment unit 31 35 80 87.5
15 1. Patientassessment Clinical staging T 25 33 48 393 4.4 4. Pretreatment review and verification Verification of parameters at treatment unit 33 34 77 84.1
1.7 1.Patient assessment Evaluation of special needsfor radiotherapy (e 2., pscemakers) 43 35 60 893 4.5 4. Pretreatment review and verification Pratreatment patient specific plan measurement [e.g., IMRT OA) 36 35 67 846
1.8 1. Patient assessment Evaluation of previous radiotherapy (including tr timages 34 45 60 911 4.6 4. Pretrestment review and varification Physics verification/approval EF:3 40 6.8 102.5
1.9 1. Patient assessment Evaluation of other treatment modalities (i.e., chemo, surzery) 30 30 47 420 4.7 4. Pretreatment review and verification Physician plan peer review (=g, chart rounds) ERS 45 5.3 810
1.11 1. Patient assessment Entering patient information into radiation oncology information system 45 43 4.3 829 4.8 4. Pretreatment review and verification Therapists chart check 36 3.4 4.8 53.1
1.12 1.Patient assessment Selection ofclinical protocal 28 33 3.2 283 5.1 5. Treatment delivery Verification of patient ID 25 3.4 i) 64.7
1.13 1 Patient assessment Selection of clinical trial (if any) 34 36 28 347 5.2 5.Trestment delivery Time-out (e.g., verification of clinicsl parameters, trestment consent, etc.) 33 31 80 813
1.14 1. Patient assessment Patient consent 45 25 57 63.8 5.3 5. Treatment delivery Prepare patient for trestment [medications, IV, anesthesia, sedation, etc.) 29 2.3 40 316
1.18 1.Patient assessment Fiducial placement 38 39 5.8 848 5.4 5. Trestment delivery Selection of intended course/session 34 33 7.8 85.9
1.19 1. Patient assessment Evaluation/ordering of workup for IV contrast 4.0 45 42 750 5.5 5.Trestment delivery Plan information transfer to trestment unit 30 29 75 64.7
2.1 2. Imagingfor RT planning Verification of patient ID 26 2 77 755 5.6 5. Treatment delivery Selection of intended field 339 21 83 100.9
2.2 2. Imagingfor RT planning Imaging decision [type and technique) 35 46 3.0 436 5.7 5. Treatment delivery Patient positioning and immobilization 44 3.3 60 98.4
2.3 2. Imagingfor RT planning Physician directive for imaging technique and immabilization 5.4 il 27 735 5.8 5.Trestment delivery Setting treatment accessories and treatment unit parameters EE:3 EX3 75 102.0
2.4 2. Imagingfor RT planning Patient positioning 40 59 6.2 1449 5.9 5. Trestment delivery Validation of treatment accessories and treatment unit parameters is EF:} 7.5 105.5
2.5 2. Imazing for RT planning Construction of immobilization and ancillary devices 33 54 30 524 5.10 5. Trestment delivery Imzge-guided verification a0 3.0 &5 78.0
2.6 2. Imazinzfor RT planning Do of patiant and and ancillary devices 4.4 56 47 1148 5.11 5. Treztment delivery Utilization of motion management system 43 3.4 5.2 741
2.7 2. Imagingfor RT planning Contrast administration 3.6 L 740 5.12 5. Trestment delivery Physician verification before treatment 40 EL] 55 770
2.8 2. Imagingfor RT planning Primaryimage acquisition [CT) EX 40 62 834 5.13 5. Trestment delivery Invivo dosimetry 29 26 43 327
2.9 2. Imagingfor RT planning Marking reference point on patient and/or localization device and in software 43 43 6.5 1312 5.14 5. Treatment delivery Treatment delivery 39 26 85 865
2.10 2. Imagingfor RT planning Utilization of other imaging modalities (i.2., MRI, US, PET) 35 48 37 610 5.15 5. Treatment delivery Intratreatment monitoring 31 is 57 62.0
2.11 2. Imagingfor RT planning Transfer of images to treatment planning system 3.8 39 72 937 5.16 5. Trestment delivery Record of trestment delivery 36 30 63 743
2.12 2. Imagingfor RT planning Transfer of images to archiving system 26 29 23 299 5.17 5. Trestment delivery Monitor evaluation of special needs (e.g., pacemaker protocol) a2 a1 62 1113
3.1 3.Trestment planning Registration of image sats 4.0 44 65 113.8 6.1 6. On-treatment quality manzgement Initial physics check 34 EXS 67
3.2 3.Trestment planning Delineation of target(s) 4.5 46 93 194.3 6.2 6. On-treatment quality manzgement Review of portal images 4.1 31 77
3.3 3.Treatment planning Delineation of organs-atrisk EX] 38 85 1155 6.3 &.On-treatment quality management Review of localization images (including CBCT) 3.5 31 73
3.4 3.Treatment planning Freliminary prescription parameters, constraints & technique (1.2, physicianinte 4.6 38 65 1127 6.4 6. On-treatment quality management Adaptive replanning 29 31 52
3.5 3.Trestment planning Physics consult 38 24 EF:3 629 6.5 6.0+ quality y physics chart chack 41 40 57
2.6 3.Treatment planning Isccenter definition 46 33 7T 1152 6.6 6.0t quality y physician visit, socia| work, nutrition and nursing 3.4 239 37
3.7 3.Treatment planning Dose distribution optimization 35 41 63 914 6.7 6. On-treatment quality manzgement Weekly therapist chart check 38 4.0 42
3.8 3.Treatment planning Dose distribution calculation 35 35 77 933 7.1 7. Post-treatment completion Verification of patient ID 39 35 EE
3.9 3.Trestment planning Preliminary evsluation of treatment plan by physicist 4.1 a4 5.3 96.3 7.2 7. Post-trestment completion Final chart chack a4 39 28
32.10 3 Treatment planning Freliminary avaluation of treatment plan by physician 23 44 67 11320 8.1 8. Equipment and software quality management Acceptance testing EX 3.3 7.8
3.11 3.Treatment planning Iteration of treatment plan 3.9 4.0 5.2 80.1 8.2 8. Equipment and software quality management Commissioning 3.3 3.5 87
3.12 3.Treatment planning Set up for image-guidance/motion management 43 21 57 993 8.3 8. Equipment and software quality management Application/system training a1 38 50
32.13 3 Treatment planning Final plan and prescription approval by physician 40 30 58 700 8.4 2. Equipment and software quality management Ongoing quality management (e.g, daily, monthly, annual GA, etc.} ERS EE] 70
3.14 3 Trestment planning Plan information transfer to radiation oncology information system 44 35 73 1123 8.5 8 Equipment and software quality Preventive (Pw) 36 35 52
3.15 3.Trestment planning Scheduling trestment session(s) 4.4 35 5.0 766 8.6 2. Equipment and software quality management Equipment repair and software changes/updates. ER:3 10 &7
3.16 3.Treatment planning Archiving of the treatment plan (images, RT dose and RT structures) 3.3 45 2.8 41.4 8.7 8.Equipment and software quality management Post-repair/changes verification 20 48 8.8
8.8 8. Equipment and software quality management Documentation of quality management 45 44 40
8.9 8. Equipment and software quality management Respond to medical device alerts 36 36 75
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Completing FMEA
MDACC Exercise (2013) Ranking RPN

Process Step Process Grouping Process step | Qave  Dave  Save 0°D*S  ProcessGrouprank | Owerall rank
3.2 3.Treatment planning Delineation of target(s) 45 46 93 1943 1 1
2.7 2. Equipment and software quality management Post-repair/changes verification 40 4.6 3.8 163.4 1 2
2.4 2. Imaging for RT planning Patient positicning 40 5.9 6.2 144 9 2 3
2.9 2. Imagingfor RT planning Marking reference point on patient and/or localization device and in software 43 48 6.5 1312 2 4
3.3 3.Treatment planning Delineation of organs-at-risk 36 3.8 85 1155 2 5
3.6 3.Trestment planning Isocenter definition 46 33 Tk 1152 3 6
2.6 2. Imagingfor RT planning Documentation of patient positioning and immobilization and ancillary devices 4.4 5.6 4.7 114.83 3 7
3.1 3.Treatment planning Registration of image sets 40 4.4 &5 1138 4 E:

3.10 3.Treatment planning Preliminary evaluation of treatment plan by physician 39 4.4 6.7 113.0 5 9
3.4 3.Treatment planning Preliminary prescription parameters, constraints & technigue [i.e., physician inte 46 3.8 6.5 112.7 3 10
3,14 3.Treatment planning Plan infermation transfer to radiation oncology information system 4.4 3.5 7.3 1123 7 11
4.1 4. Pretreatment review and verification Physics plan review 45 3.4 73 111.4 i i 12
5.17 5. Treatment delivery Monitor evaluation of special needs [e.g., pacemaker protocol ) 44 41 6.2 1113 ik 13
5.9 5. Treatment delivery Validation of treatment accessories and treatment unit parameters 3.8 3.8 T 105.5 2 14
4.6 4. Pretreatment review and verification Physics verification/approval 38 4.0 6.3 102.5 2 15
5.8 5. Treatment delivery Setting treatment accessories and treatment unit parameters 38 3.6 75 102.0 3 16
5.6 5. Treatment delivery Selection of intended field 39 3.1 83 100.9 4 17
8.6 3. Equipment and software quality management Equipment repair and software changes/updates 3.8 4.0 6.7 100.0 2 13
3.12 3 Treatment planning Zet up for image-guidance/motion management 43 41 5.7 993 8 15
6.2 &. On-treatment guality management Review of portal images 41 3.1 17 58.8 £ 1 20
8.2 8. Equipment and software quality management Commissioning 33 3.5 8.7 93.6 3 21
8.9 B. Equipment and software quality management Respond to medical device alerts 3.6 3.6 7.5 58.6 4 22
5.7 5.Treatment delivery Patient positioning and immaobilization 44 3.8 6.0 98.4 = 23
3.9 3.Trestment planning Preliminary evaluation of treatment plan by physicist 41 4.4 53 96.3 9 24
3.8 3.Treatment planning Dose distribution calculation 35 3.5 7.7 9539 10 25
2.11 2. Imaging for RT planning Transfer ofimages to treatment planning system 3.4 3.9 7.2 BT 4 26
6.5 6. On-treatment quality management Weekly physics chart check 41 4.0 5.7 93.5 2 27
3.7 3.Treatment planning Dose distribution optimization 35 4.1 6.3 914 11 23
1.8 1. Patient assessment Evaluation of previous radiotherapy treatments (including treatment port images 3.4 4.5 6.0 911 1 29
7.1 7. Post-treatment completion Verification of patient |D 39 3.5 6.6 895 1 30
2.8 2. Imagingfor RT planning Primary image acquizition [CT) 3.6 4.0 6.2 83.4 = 31
1.7 1. Patient assessment Evaluation of special needs for radiotherapy [e.g., pacemakers) 43 3.5 6.0 9.3 2 32
4.3 4. Pretreatment review and verification Plan data transfer to treatment unit 31 3.5 20 875 3 33
4.2 4. Pretreatment review and verification Independent dose calculation 3.6 3.5 6.8 86.7 4 34
5.14 5. Treatment delivery Treatment delivery 39 2.6 85 86.5 6 35
5.4 5. Treatment delivery Selection of intended course/session 3.4 33 ] 859 7 36
1.18 1. Patient assessment Fiducial placement 3.8 3.9 5.8 248 3 37
4.5 4. Pretreatment review and verification Pretreatment patient specific plan measurement [e.g., IMRT QA) 36 3.5 6.7 346 5 33
4.4 4. Pretreatment review and verification Verification of parameters at treatment unit 33 3.4 TATY 34.1 6 35
1.11 1. Patient assessment Entering patient information into radiation oncology information system 45 43 43 829 4 40
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Completing FMEA
MDACC Exercise (2013) RPN vs. S

Divisional RPN Physics RPN
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Completing FMEA
MDACC Exercise (2013) RPN 2100

Process step

Delineation of target|s)

Post-repair/changes verification

Fatient positioning

Marking reference point on patient and/or localization device and in software
Celineation of organs-at-risk

Izocenter definition

Cocumentation of patient positioning and immabilization and ancillary devices
Registration of image sets

Freliminary evaluation of treatment plan by physician

Preliminary prescription parameters, constraints & technigue (i.e., physician inte
Flan infermation transfer to radiation oncolagy information system

Fhy=ics plan review

Monitor evaluation of special needs [e.g., pacemaker protocol)

Walidation of treatment accessories and treatment unit parameters

Physics verification/approval

Setting treatment accessories and treatment unit parameters
Selection of intended field

Equipment repair and software changes/updates

0 ave

45

4.0
4.0
43
36
46
4.4
4.0
3.8
46
4.4
45
4.4
3.8
3.8
3.8
3.8
3.8

O awe

46

1.6
5.9
4.8
3.8
3.3
5.6
4.4
4.4
3.8
3.5
3.4
4.1
3.8
4.0
3.6
3.1
4.0

5aue

93

8.8
6.2
6.5
8.5
1.7
4.7
6.5
6.7
6.5
7.3
7.3
6.2
7.5
&.8
7.5
8.3
6.7

0*D*S

1943

1624
1449
131.2
1155
115.2
114.3
113.8
113.0
1127
1123
1114
1113
105.5
102.5
102.0
100.9
100.0

26
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Completing FMEA
MDACC Exercise (2013) S 27

Process step Oave Dave Save 005
Delineation of target(s) ~ 45 46 93 1943
Post-repair/changes verification 4.0 4.6 2.3 163.4
Commissioning 3.3 3.5 8.7 536
Celineation of organs-at-risk 3.6 3.3 2.5 115.5
Treatment delivery 3.9 2.6 8.5 26.5
Selection of intended field 3.9 3.1 8.3 100.9
Plan data transfer to treatment unit 31 35 2.0 ar5
Time-out [e.g., verification of clinical parameters, treatment consent, etc.) 3.3 31 3.0 313
Zelection of intended course/zession 3.4 3.3 7.8 a35.9
Acceptance testing 3.3 33 7.8 a2.7
|=ocenter definition 4.6 3.3 1.7 115.2
Review of portal images 41 31 1.7 93.8
Do=e distribution calculation 3.5 3.5 1.7 939
Werification of parameters at treatment unit 33 3.4 1.7 241
Verification of patient ID 2.6 3.8 1.7 75.5
Werification of patient ID 2.5 3.4 1.7 547
Validation of treatment accessories and treatment unit parameters 3.8 3.8 1.5 105.5
LSetting treatment accessories and treatment unit parameters 3.8 3.6 1.5 102.0
Respond to medical device alerts 3.6 3.6 7.5 S3.6
Plan information transfer to treatment unit 3.0 29 1.5 637
Plan information transfer to radiation oncology information system 4.4 o T3 112.3
Physics plan review 45 3.4 1.3 111.4
Review of localization images [including CBCT) 35 31 7.3 80.2
Transfer of images to treatment planning system 3.4 3.9 7.2 93.7

Ongoing quality management [e.g., daily, monthly, annual 04, etc.) 3.6 3.3 7.0 22.5



=MD Anderson | Patient Safety in the Treatment Process 28

Propose process changes to decrease likelihood of
occurrence (O).

Propose quality control to decrease likelihood of un-
detectability (D).

Hug MS, Fraass BA, Dunscombe PB, Gibbons JP, Ibbott GS, Mundt AJ, Mutic S, Palta JR, Rath F, Thomadsen BR, Williamson JF. The report of Task Group 100 of the AAPM:
Application of risk analysis methods to radiation therapy quality management. Medical Physics. 2016 Jul 1;43(7):4209-62




—— MD Anderson | Patient Safety in the Treatment Process

Fault Tree Analysis (FTA)

Evaluate the propagation of failures
* Gives visual representation of propagation of a failure in the process

* Helps identify intervention strategies to mitigate the FMEA 1dentified risks

Hug MS, Fraass BA, Dunscombe PB, Gibbons JP, Ibbott GS, Mundt AJ, Mutic S, Palta JR, Rath F, Thomadsen BR, Williamson JF. The report of Task Group 100 of the AAPM:
Application of risk analysis methods to radiation therapy quality management. Medical Physics. 2016 Jul 1;43(7):4209-62

29
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Fault Tree Analysis (FTA)

30

Steps
e Define the undesired event

* Understand the system

Subsystem A

e Construct the fault tree
e Evaluate the fault tree

e Control the 1dentified hazards

Hug MS, Fraass BA, Dunscombe PB, Gibbons JP, Ibbott GS, Mundt AJ, Mutic S, Palta JR, Rath F, Thomadsen BR, Williamson JF. The report of Task Group 100 of the AAPM:

Application of risk analysis methods to radiation therapy quality management. Medical Physics. 2016 Jul 1;43(7):4209-62
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Fault Tree Analysis (FTA)

Events in a fault tree are associated with
statistical probabilities

* AND gate probability of output:
« P(A and B) = P(ANB) = P(A) P(B)

Basic event Intermediate event
* OR gate probability of output:
* P(A or B) = P(AUB) = P(A) + P(B) -
P(ANB)
OR gate AMD gate

Hug MS, Fraass BA, Dunscombe PB, Gibbons JP, Ibbott GS, Mundt AJ, Mutic S, Palta JR, Rath F, Thomadsen BR, Williamson JF. The report of Task Group 100 of the AAPM:
Application of risk analysis methods to radiation therapy quality management. Medical Physics. 2016 Jul 1;43(7):4209-62
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Utilization of Process Maps, FMEA, and FTA enable
development of your Quality Management program.
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Comprehensive QA Program
MDACC Exercise (2013) — Improvements in Progress

Immobilization and Simulation Devices QMP, RO present
Treatment Planning System Committee review required prior release
Treatment Delivery Unit QMP peer review QA

Ancillary Systems for Imaging and

. Improved engineering notifications
Motion Management

. : , Improved SRS / SBRT treatment checklist
Patient-specific Treatment Delivery

Parameter Validation RTT time out process & checklist
Other — RO Treatment Planning Dosimetry checklist

Other — Treatment Delivery RO Peer review
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Physics Contribution

Experience

Stereotactic Body Radiation Therapy
Julian R. Perks, Ph.D., Sinisa Stanic, M.D., Robin L. Stern, Ph.D.,

Barbara Henk, R.N., M.5.N., Marsha 5. Nelson, R.N., M.B.A., Rick D. Harse, R.T.T.,
Mathew Mathai, B.S., C.M.D., James A. Purdy, Ph.D., Richard K. Valicenti, M.D., M.A.,
Allan D. Siefkin, M.D., and Allen M. Chen, M.D.

University of Californio Davis Medicol Center, Socromento, CA

Reczived Mar 22, 2001, and in revised form Aug 2%, 2011, Accepted for publication Sep 12, 2011

Table 2 Risk factors sssocizted with particular estmen? sleps

Failure Mode and Effect Analysis for Delivery of Lung

Rizk
Likelibood Likelihoeud pricrily
Slep in process Fatlure mode ol gccurrence of delection Sevenly  oumber
Improper laser marking of patient Fatien! alignment checked o caling 2 4 14k E 1]
laser when couch rotaled
Automatic selup lalure Incorrect calibration of couch motors 1 T 14k T
CHCT scan isecenler masaligned [uflerence with beam isocentier 1 4] 14k &l
Diocumentation of couch coordinetes  Tramscrplion eror z 2 14k &0
Machine faulls leading o interocks Loss of beam 5 1 K &0
Crverly large CBCT shifts Shafls should all be bess than 1 cm & 1 14k &0
SHET Irame &1 isocenber Tramscriplion error 10 coorndinabes z 1 14k 20
Improper laser marking of pabient, Fabtienl alignment checked o ozling 1 2 10 20
reassessed values aller laser when couch rotaled
procedura]l changes
Ingormect CT data If ptienl rescanned because of z 1 10 20
climcal change
Patienl mowes during treslment Hepostioning of patienl z 1 10 20

Abbrevictions; CT = ¢ompuied 1omopriphy; CBCT = cone-beam dosypial [omograpy,

39

International Joumal of
Radiarion Oncology

biclogy = physics

www. redjoumal.org

Perks, J. R., Stanic, S., Stern, R. L., Henk, B., Nelson, M. S., Harse, R. D., ... & Chen, A. M. (2012). Failure mode and effect analysis for delivery of lung stereotactic body radiation

therapy. International Journal of Radiation Oncology™ Biology™ Physics, 83(4), 1324-1329.
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= Physics Contribution
Ex pe rI e n ce - . M International Joumal of
Failure Mode and Effect Analysis for Delivery of Lung Radiarion Oncology
Stereotactic Body Radiation Therapy it e ke
Julian R. Perks, Ph.D., Sinisa Stanic, M.D., Robin L. Stern, Ph.D., www rejoumal.org
Barbara Henk, R.N., M.5.N., Marsha 5. Nelson, R.N., M.B.A., Rick D. Harse, R.T.T.,
. . . Mathew Mathai, B.S., C.M.D., James A. Purdy, Ph.D., Richard K. Valicenti, M.D., M.A.,
CBCT 1socenter mlsahgnment Allan D. Siefkin, M.D., and Allen M. Chen, M.D.
. . University of Californio Davis Medicol Center, Socromento, CA
_> Vlgllent IGRT QA Reczived Mar 22, 2001, and in revised form Aug 2%, 2011, Accepted for publication Sep 12, 2011

Automatic setup failure -> frame agreement within 2 mm CBCT

Improper laser marking or transcription error for couch movements

-> instituted dry run to test need to translate patient away from iso
Patient movements during treatment -> considering infrared surface tracking
Instituted checklists

Reviewed staffing levels

Perks, J. R., Stanic, S., Stern, R. L., Henk, B., Nelson, M. S., Harse, R. D., ... & Chen, A. M. (2012). Failure mode and effect analysis for delivery of lung stereotactic body radiation
therapy. International Journal of Radiation Oncology* Biology* Physics, 83(4), 1324-1329.
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Experience Orgial Raport T
Application of failure mode and effects () oo p rO
analysis to intracranial stereotactic radiation —_—
surgery by linear accelerator

Laura Masini MD ®, Laura Donis MD ®, Gianfranco Loi PhD ", Eleonora Mones PhD ",
Elisa Molina RT®, Cesare Bolchini RT®, Marco Krengli MD * “*

wewew i e alridons. ang

ANeprartment of Radiotherapy, University Hospital Maggiore della Carité, Novara, lraly
EDepariment of Medical Physies, University Hospital Magators delfa Caritd, Novara, ftaly
“Department of Transiational Medicine, University of Piemonte Ovientale, Novara, faly

Table 2  Failure modes with the highest sk probababity number (RPN) fir which cormective measunes wene adopled

Swep Faaluns mode EfTisct 5 0 I RPN Comective measure
Preparation of the trestment  Chosos whang Treatmenl of b 4 5 180 Secood check by a physician, a
rosim collimatar smaller or larger physumast, and a radzhon herapsl
walurme
Locahzatvon with LTLF devic: Wrong coordmales on Treatment of 3 5 135 Exporlation socenter data 1o the
with palient in tnzatmenl LTLF devics wrong lesation localzmatmm mdependent sysiem:
pasilm Yimoa BT
Contourmg LT and (JARs  Wong volume GTV undendosage 7 2 5 T Conbours neview
or (DARS over
g
Chmical and radiologns Exchangs of chimcal Wrongpeescrmpiom 7 3 3 63 Cross-checks physiaan-nurss
documenlation seessmenl  documentation and'or
TR

I}, detectabilivy: GTY, proes emor valume: LTLF, laser ange localizer frame: O, eedernenis; DARS, orpans & risk; KPFM, msk peobabi Bty numsbee; BT,
rufsEtion therapy, 5, sdvinly

Masini, L., Donis, L., Loi, G., Mones, E., Molina, E., Bolchini, C., & Krengli, M. (2014). Application of failure mode and effects analysis to intracranial stereotactic radiation surgery by
linear accelerator. Practical radiation oncology, 4(6), 392-397.
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Experience Orginal Repor v
Application of failure mode and effects () oo p rO
analysis to intracranial stereotactic radiation
surgery by linear accelerator

. . Laura Masini MD ?, Laura Donis MD *, Gianfranco Loi PhD ®, Eleonora Mones PhD ®,
Wrong collimator selection Elisa Motina RT*, Cesare Bolchini RT*, Marco Krengli MD * **

wewew i e alridons. ang

ANeprartment of Radiotherapy, University Hospital Maggiore della Carité, Novara, lraly
> . t‘t t d b d d EDepariment of Medical Physies, University Hospital Magators delfa Caritd, Novara, ftaly
- lns 1 u e ar CO e rea er “Department of Transiational Medicine, University of Piemonte Ovientale, Novara, faly
Recerved 22 November 2013, mevised 27 January 2004; acospled 29 January 2014

Isocenter localization

-> utilize infrared surface tracking for independent localization system verification
Target and OAR contours -> contour peer review
RO consults similar patients -> cross-check clinical documentation
Training, roles & responsibilities

Scheduling of treatments

Masini, L., Donis, L., Loi, G., Mones, E., Molina, E., Bolchini, C., & Krengli, M. (2014). Application of failure mode and effects analysis to intracranial stereotactic radiation surgery by
linear accelerator. Practical radiation oncology, 4(6), 392-397.
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Experience

Changes perceptions of risk

Table 2

Presumed kagh-risk items belore FMEA

Physics Contribution

Practical Implementation of Failure Mode
and Effects Analysis for Safety and Efficiency
in Stereotactic Radiosurgery

Kelly Cooper Younge, PhD,* Yizhen Wang, MS,* John Thompson, BS,'
Julia Giovinazzo, BA,' Marisa Finlay, MD,' and Raxa Sankreacha, M5*

Departments of *Deportment of Rodigtion Oncology, University of Michigan, Ann Arbor, Michigar
and 'Radiation Oncology, Trillium Health Partners - Credit Valley Hospital Site, Mississauge Holton/
Centrol West Regionel Cancer Program, Mississaugs, ON, Conade

Received Oct 28, 2014, and in revised form Dec 4, 20048, Accepted for publication Dec 12, 2014,
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International Journal of
iation Oncology
biclogy » physics

wWW e umal.org

Failure menle b

Patienl orientation incorrect on MED 1
EVACBLCT socenler aul ol tnlerances 1.7
Incormect jEw see used for reatment 19
Incormect come sze used for resiment HY
Plan notl comgpleted am loms 313

Abbreviaions: CHCT = cone beam compuied iemogzapiy; D
detectability; PMIEA. = foilure mode and effects anzlysis; MEI
magnetic resonance imaging: O = pocurrence; BPY = misk prioricy

momber; § = severity.

TEVIEW

Table 3  Highest ranking failure modes for SRS
Failume mode 8 0O D EFN
0 D HPN Patient maves during treatment BE T 4.8 228
43 2125 Bauenl onenlalicm incarrect an ME] m 5 4.3 2125
1.5 R Incormact wvolumes in contpura'variahility 65 535 58 207
231 563 in Coniouring
23 443 M=k does nol immobilize sulliceently 75 7.3 35 1¥2
IR 23 174 Contours accadentally changed during T.3 35 63 161

SRS = sierepinctic radiososgeny.

Abbreviations: I = detsctahility; MRI = magnetic resonance im-
aging: 0 = oocumence; RPN = nisk priodity number; § = severity;

Younge, K. C., Wang, Y., Thompson, J., Giovinazzo, J., Finlay, M., & Sankreacha, R. (2015). Practical implementation of failure mode and effects analysis for safety and efficiency in
stereotactic radiosurgery. International Journal of Radiation Oncology* Biology* Physics, 91(5), 1003-1008.
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Physics Contribution

|r-=<-r-_=::...-:lj....-:::
Practical Implementation of Failure Mode W Radiation Oncology
and Effects Analysis for Safety and Efficiency —_—

in Stereotactic Radiosurgery

Kelly Cooper Younge, PhD,* Yizhen Wang, MS,* John Thompson, BS,'
Julia Giovinazzo, BA,' Marisa Finlay, MD,' and Raxa Sankreacha, M5*

Experience

www. rediumal.org

Departments of *Deportment of Rodigtion Oncology, University of Michigan, Ann Arbor, Michigar
and 'Radiation Oncology, Trillium Health Partners - Credit Valley Hospital Site, Mississauge Holton/
Centrol West Regionel Cancer Program, Mississaugs, ON, Conade

Received Oct 28, 2014, and in revised form Dec 4, 20048, Accepted for publication Dec 12, 2014,

Mask fitting -> monitor pre-treatment and post-treatment imaging
Patient orientation on MRI -> additional staff checks
Contours -> additional auto comparison of approved versus final plan

Contours -> mandatory peer review prior to treatment planning

Younge, K. C., Wang, Y., Thompson, J., Giovinazzo, J., Finlay, M., & Sankreacha, R. (2015). Practical implementation of failure mode and effects analysis for safety and efficiency in
stereotactic radiosurgery. International Journal of Radiation Oncology* Biology* Physics, 91(5), 1003-1008.
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iadenl Viyraies

Expe rience Validating FMEA output against incident learning data: A study
in stereotactic body radiation therapy

F. Yang,” N. Cao, L. Young, J. Howard, W. Legan, T. Arbuckle, P. Sponseller, T. Korssjoan,

J. Meyer, and E. Ford
Depariment of Rediation Oacelegy, Deiversity of Warhingion Medical Center, Seatile, Wishingfon ¥8795

{Roceived 16 Movember 2004; revised 8 March 2000 5; accepied for publication 12 Apeil 2015;
published 15 May 2015)

Tamx [l. Failure modes and causes predicied by FMEA with RPN = 150,

Failure mode/cause Severity Ocoumenoe Detectabality RPN
Criterion-based FMEA compared with e A T TP B
patierd, g, chjectives for pedemis recerring arireatmas witl difer
M ° M Conmours ol cheaned 7 & B KE
lnCIdentS reported 1n ILS Either plrysicians or dovmelriss forged ie ram the confonr cleanup food in TPS, cousimg extraneons or or-
mwnsm;mmmmmm
AERCOENTIIT A OR AL FeEreREalenn Rt s 7 & =

Phyyricvonr il fe inform dorimetricy with ﬂ'mu\dl-lllﬁrmnu w BT hivtory, remliing i poarible reirradi-

> 61% (20/33) identified by FMEA oyt Tl i

‘Wrong scan profocod wwed 7 g 5 280
Parienrs are imaged winh protocols devkating frome whar pliveiclan farends during simslaion, ., wiong
. . wcﬂﬂ.l’d.i mj-'.\{mulpmﬂ.lm sl 5 5 -
_>3 9% ( 1 3/3 3) nOt ldentlﬁed by FMEA :f#ﬂf?‘r.::.i:.l;qrmuh rheees rhie e signat o privaary fmoge sef (e ., r!rravn':n-dam.lhh-
porred inre TPE for planning.
—>Slgnlﬁcantly lower RPNS “Tu;ﬁwlmmmF'ﬂmj af dmrges residing da TP.:-::H-J W mj-.::' 6t 5 Chden u:m.- pnuur_v_.l'n;m
covlosring and plonning.
‘Wrong trial sl to MG 3 ] 4 Lx

Mulripde irionls of the same ireaiment plan eisr in TP and' @ erial orker than de one approve by phivalcdomss
i3 rramgferred i the arlerkerapy wedis for reeatmenr,

Wrong CvA R comtours ased & 7 4 168
Mubiple OWE comtoirs exia in TPS withour rke finalized vevrion belng cfearly lobeled, leaiding ra @ wrong
st of covlonr selected for wse ta earmenl planaing.

Noge: TPS = meacstecnt plasning sysiem: KT = mulision therapy; MO = sotags OAR = ongan st sk

Yang, F., Cao, N,, Young, L., Howard, J., Logan, W., Arbuckle, T, ... & Ford, E. (2015). Validating FMEA output against incident learning data: A study in stereotactic body radiation
therapy. Medical physics, 42(6), 2777-2785.
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Experience

Ayan B. Manger, Adam B. Paxton, Todd Pawlicki, and Gwe-Ya Kim
Department of Radiation Medicine and Applied Sciences, University of California, San Diego, La Jolla,
Culifornia Y2097 and Moores Cancer Cender, 3555 Health Sciences Drive, La Joila, Califoraia 92097

{Received 13 November 2014; revised 22 March 2015; accepted for publication 4 Anril 2015;
pablished Tese IV Top sen falure mesdes rankes by RFN,

Failure mode and effects analysis and fault tree analysis of surface image
guided cranial radiosurgery

16 / 91 steps surface imaging

Potetial cause of

Pidential eileets of

Pk Slep Potenlial Failere swodes Tailure Talure 4] RPN
1 3. Contower critical Inzccurate contours Poar image quality Excessive dose o & 288
25 / 1 67 had RPN > 1 OO siructures Poar registration critical siructure
Insufficient taining
1 79, Apply CBCT couch Inaccurate CHCT-CT Poar image quality (Geoemetric miss ] 284
> 1 1 d f : b shifts FEgisiranan Inattertion.
= re ate tO Sur ace 1mag1ng 3 29, Previous tx CT Inzccorate CT-CT Failed o save Retreat pravious target. 5 280
registered to planning TEgisirasion TEZISirAtn.
cT Registralion cror
4 38, Review DAR Crilical seniciuns doses Inatlention Exiasive dine o ¥ 240
lalisgics md checkesd ritical srudurne
4 29, Provious 1n CT Wit ooz Inatiemion Reztreal previous angel § 240
repisteral o plannisg
cT
Use Systematic approach tO FMEA 4 33, Inserl Rnand Comliurs accadentally Carilours ool Tocked Undderdosing of lampet & 240
omsour tarpel volemes chasped by planner walume
7 23, Tmages [abeled with Iniorreet date labe] Transeriplion eiror My cause vonlesion § 210
HAZOP SHERPA seiuisilion dute and smdor allec) MD
(e.g., or ) — —
q 84, Moniter 510G SIG syuier fals L B syssern failure Geevesetric miss 3 192
indacated oflscls e delest palbenl
v patienk pesilion BT
i= withan iolemnce
. ENSURe SH k not chec natention RIS il rance [ I
been completed
(Winston-Lutz, e22.) (P)
G Al Fnenre daily IGRT Chi nnt checbed Inmtterdinn St raot of foderanees [ (E1H

Manger, R. P., Paxton, A. B., Pawlicki, T., & Kim, G. Y. (2015). Failure mode and effects analysis and fault tree analysis of surface image guided cranial radiosurgery. Medical physics,

42(5), 2449-2461.
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Experience

Tame W, Top lve SIG-specific flune modcs rankod by BPN,

Failure mode and effects analysis and fault tree analysis of surface image
guided cranial radiosurgery

Ayan B. Manger, Adam B. Paxton, Todd Pawlicki, and Gwe-Ya Kim
Department of Radiation Medicine and Applied Sciences, University of California, San Diego, La Jolla,
Culifornia Y2097 and Moores Cancer Cender, 3555 Health Sciences Drive, La Joila, Califoraia 92097

{Received 13 Novernber 2004; revised 22 March 2015; accepted for publication 4 April 2015;
published 200 April 2015)

Potential cause af

Potenital effects of

Rank Step Potential faibere modes failure failure ] RFK
k] 54, Momrior SIG S1G system fails o 510 system failure Gieometric miss 3 192
indicated affseis to deiect patien
ensure patient position EOVEMETE
is within wderanice
16 &4, Moanior SIG Mot done Izanention Genmeeric miss 4 128
indicated affseis to
ensure patient position THIILHA Jp—
15 wiihin toderance 1.-:-1‘:1“ <_'-:_-“ l‘
1 1. Ensure surface Mot checked I=attentica System may be out of & o _thmarg | -
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Manger, R. P., Paxton, A. B., Pawlicki, T., & Kim, G. Y. (2015). Failure mode and effects analysis and fault tree analysis of surface image guided cranial radiosurgery. Medical physics,
42(5), 2449-2461.



=MD Anderson \ Patient Safety in the Treatment Process 48

Experience suggests Standardized Operating
Procedures (SOPs) for major steps are critical to
patient safety.
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Safety Checklist
Medical Physics Practice Guideline 4.a

Role of checklists

g Clinical Need and Evidence-
Based Bes! Praclices

Organizational influences on checklists: k )

——
safety culture A e S

|

Validation and Pilot Phase

X

| Pre-Clinical Implementation

Development & Implementation 4 TraTing

. e Outcomes and Performance
Revision Evaluation

.

Maintenance Maintenance and Continuous | |
Improvement

-
-

Teamwork 1s essential

\ J

de los Santos LE, Evans S, Ford EC, Gaiser JE, Hayden SE, Huffman KE, Johnson JL, Mechalakos JG, Stern RL, Terezakis S, Thomadsen BR. Medical Physics Practice Guideline 4. a:
Development, implementation, use and maintenance of safety checklists. Journal of Applied Clinical Medical Physics. 2015 May 8;16(3).
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Safety Checklist

50

Medical Physics Practice Guideline 4.a

Use Of CheCkliStS Tasie 1. Checklist approaches with corresponding redundancy strategies (i.e., initial configuration redundancy or
mutual redundancy). The clinical examples provide situations or processes where these approaches can be utilized.
Checklist Approach Redundancy Example
Stati all-do None Procedure to set ter tank
atic parallel or call- (“cook book™ approach) ocedure to set up a water
Static sequential with verification Inifial configuration Plan check process
Static sequential with venification .. ;
nd confirmation Initial configuration and mutual SBRT procedural pause
Dy i Initial configuration, mutual or HDR y procedure

“cook book™ approach

Design recommendations
* Content

* Workflow, layout & format

* Physical characteristics (e.g., font, text color, shading)

de los Santos LE, Evans S, Ford EC, Gaiser JE, Hayden SE, Huffman KE, Johnson JL, Mechalakos JG, Stern RL, Terezakis S, Thomadsen BR. Medical Physics Practice Guideline 4. a:
Development, implementation, use and maintenance of safety checklists. Journal of Applied Clinical Medical Physics. 2015 May 8;16(3).
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Safety Checklist Samples

Practical Radiation Oncology: August 2011 Safety Considerations for SRS and SBRT 21

Appendix 1- dati to Guard Against Catastrophic Failures in SRS and SBRT
Procedure and Tests [ Principal [ Primary Review | Secondary Review
1. Commissioning Treatment Devices and Planning Systems
Nachine output calibrations and factors in accordance with : Independent
relevant guidelines (TG-57, TG-101, TG-142. Physicist 2nd physicist assessment (RPC, etc)
Traatment planning system commissioning should include tast icists and
cases similar to those encountered in SBAT (TG-53). Physicis 2nd Physicit Dosimetrists
2. Patient selection
Patientselection should be naccordence with anapproved [ gy

dinical protocol

3. Patient Simulation

Pati i 2d ina ith 2| Ve
tient simulated in accordance with approved protocol Physicstsand

(immobilization and respirztory management) and supervised | Sirulation Therapis: | Physician o
osimeuists
by physician.
4. Patlent Treatment Planning
Verfy the patient information, treatment site, and prescription. | Dosimetrist Physician Al
Veriy conect positoning of the high dose and intermediate | o —_—
regions of isodose plan relative Lo targets.
Verly the reference images and any shift information - )
physician determines IGRT technicue. Dostmetrist Phystcist ALL
5. Pre-Treatment Quality Assurance.
Verlly that the correct version of the patient’ treatment plan is
approved, sent to treatment management system, and used | Dosimetri Physicist ALL
for patient-specific QA
Perform a thorough chart review. Therapist Physicist ALL
Perform a camplete chart check including review of
i treats ! 5
informtion n ireatment management system, field apertures | i "

in treatment management system, and check of dose to verify
TPS calculation.

Before the first treatment or for any change in treatment,
perform patient-specific QA to guarantes that data transfer | Physicist Physicist ALL
between systems is correct before patient treatment begins.

6. Treatment Delivery

Halt a procedure if the operator is unclear about what is being

AL ALL ALL
done.

Perform acheck of reatment parameters before startof each | i J— ALl
treatment against a fixed version of the treatment plan,

Perform a time out prior to treaument delivery. Therapist 2nd Therapist ALL
Assess patiznt dinically during course of SBRT to identifyany | Physician, Therapist, Physician, Therapist,

acute effects anc Nurse and Nurse

7. Quality Performance snd Imorovement

Perform end-to-end testing to guarante= transfer of data
among all systems involved in imaging, planning and dose Physicist 2nd Physicist
delivery (annually and after any software or hardware changes)

Physicists and
Dosimetrists

Patient
MR number

Simulation
Special immobilization device used?
Rectal balloon used? o

Treatment Plan

Brainlab couch included
Field ID in Pinnacle (AR C...)
Gantry angles (182, 178, 182)
DVHs ok

Isocenter DICOM coord (mm)
Bladder volume in CT (cc)

Mosaiq
every other d
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Prostate SBRT Checklist

222.22)

Beamtime: 4min  Tolerance: SML(
Reference CT structures & isocenter

CAT Setup

IMRT QA

Treatment Delivery Fraction 1

Immbolization device used? Yy gn

Rectal balloon used? ov
Bladder filling (cc with US)

Y

Y

Y

Y ExacTrac Setup

Isocenter coordinate checked Y

Y Field ID, beam mapping Y
Fraction 2 Fraction 3 Fraction 4 Fraction 5
Yy ON Y ON Y ON Y ON

Oy oy oy

Bowel/sigmoid colon/rectum ok

Special notes:

Physicist present

Date

Setup approved by MD

Physician signature

Date

Solberg TD, Balter JM, Benedict SH, Fraass BA, Kavanagh B, Miyamoto C, Pawlicki T, Potters L, Yamada Y. Quality and safety considerations in stereotactic radiosurgery and

stereotactic body radiation therapy. Practical Radiation Oncology. 2012; Mar 31;2(1):2-9.
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Program Monitoring Patient Safety

o The
Health
Foundation

Inspiring
Improvement

The measurement
and monitoring

of safety

Drawing together academic evidence and practical experience
to produce a framework for safety measurement and monitoring

and learning

)

preparedness

Spotlight
April 2013

Vincent, C., Burnett, S., & Carthey, J. (2013). The measurement and monitoring of safety. The Health Foundation

Safety
measurement
and
monitoring

Sensitivity

53



—— MD Anderson | Patient Safety in the Treatment Process

Program Monitoring Patient Safety

Past Harm Anticipation and Preparedness

e SafetyLink ILS * Checklists

* Outcomes * Safety culture

Reliability » Staffing indicators (absence rates)

* Improved standardized protocols and Integration and Learning
guidelines

* Walk-rounds

Sensitivity to Operations « Patient surveys

 Chart audits, dashboards
* Team operation huddles e ILS and RCA

* Daily Coms

Vincent, C., Burnett, S., & Carthey, J. (2013). The measurement and monitoring of safety. The Health Foundation
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