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TG275 - 4 Charges 

1. Review existing recommendations for physics checks and staff  qualifications 

2. Conduct a survey to determine current practices for physics checks 
 

3. Provide risk-based recommendations for physics checks 
 

4. Provide recommendations to vendors (i.e. systems design) for the physics  
    check process 
 



Survey Design 

Process Map for EBRT – 91 Common Steps 
 

1.  Patient Assessment 
2.  Imaging for RT Planning 
3.  Treatment Planning 
4.  Pretreatment Review and Verification 
5.  Treatment Delivery 
6.  On-Treatment Quality Management 
7.  Post-Treatment Completion 

Initial Plan Check 

Weekly 

End of Treatment 



Survey Design 

Survey Subgroup 
Brainstorming: 

Q & A 

Cross-Comparison 
With Checklists 
of  TG Member’s  

Review by all TG 
Members 

Draft Version of  
Web-Based Survey 
All TG Members 

Revisions 
Bug-Fixes 

Time to Complete 

Release of  Web-based 
survey 



Participation Initiatives 

1.  E-mail blasts to membership 

2.  Free registration AAPM Meeting 

3.  SDEP Template Provided – CME credits 

4.  Promotion on Social Media 
LinkedIn 
MedPhys List 

SDEP Template Provided 



Web-Based Survey 
External Beam and Protons: 

  

 

 

  Average Completion Time:  24 minutes 

Raw Survey Results:    ~2200 entries 

Demographics 
(55) 

Initial Check 
(151) 

Weekly Check 
(52) 

  EOT Check 
(15) 

Problems with Raw Data:   Duplicate Entries 
       Entries with no clear source 



“Clean” Data Set 

1,526 non-duplicate responses 
   -  1,310 United State (85.8%) 
   -       60 Canada (3.9%) 
   -     107 Other countries (7.1%) 
   -       49 Blank  (3.2%) 
 

35 Countries + US + Canada 

1,370 US + Canada responses used in the analysis and FMEA cross-comparison 

Solutions to create a clean data set: 
  -  Non-attributable entries were removed 
  -  Most complete session was used for    

 those with duplicate entries 



Facility Setting 
  -  40% community hospitals 
  -  31% academic-affiliates 
   
 

Respondent Demographics 
Number of Machines 

70% 
participants  
< 4 machines 

AAPM Membership (Therapy) 
  - 39.5% community hospitals 
  - 32.3% academic-affiliates 
   
 Representative of AAPM Membership? 



Review of Services Offered 

Common Utilization Less Common Utilization 
 

Electrons 96.3% LDR 45.7% 

Photons 95.9% TBI 28.0% 

3D Tx 95.9% TSE 18.7% 

IMRT 95.5% IORT 14.9% 

SBRT 80.8% Orthovoltage               12.4% 

VMAT 79.4% Specialized Tx 11.5% 

HDR 71.8% Other 8.3% 

SRS 67.4% Protons 6.8% 

Brachytherapy 65.0% 

Services Offered 



Evaluation of 4000+ incidents 
Physics check was found to be the  
most sensitive check 
 
A combination of  certain checks 
was found to be most effective. 
This includes MD chart review,  
physics chart review, and the  
use of  checklists  

Survey: 
         Initial check:   99.3% 
        (~10% perform after start) 
        
         MD Approval:   96% 

 
         Checklists:   64% 

 
 

Why is Physics Check Important? 



Checklists and Physics Checks 

72%  Formal procedure for initial  
  plan check 

 
58%  Forcing Functions to ensure  

  appropriate checks / approvals 
 
51%  Record near misses and  

  deviations found during  
  physics check     

 

Type of Checklists Used 

Group 
Checklist 

Personal 
Checklist 

Combination 



151 Initial Plan Check Items Sorted by Agreement 
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Courtesy:  Luis Fong de los Santos 



Initial Plan Check Details 
Section # of Options Examples 

Patient Assessment 14 Path, consent, consult, diagnosis… 

Imaging for Simulation 17 Immobilization, contrast, artifacts 

Motion Management 3 4DCT / gating parameters 

Plan Quality 7 DVH, hot spots, prior radiation 

SOP followed 23 Dose rate, dose tracking, warnings 

Image Guidance 8 Matching instructions, DRR’s 

Contouring 9 Targets, Margins, density overrides 

Prescription verses Plan 13 Site / laterality, fractions, dose 

Documentation of  Isocenter 2 Shifts, multiple isocenters 

Opt / Calculation Parameters 7 Objectives, Calculation algorithm/size 

Transfer for 3rd party 27 Energy, MU, MLC control points 

Verification of  plan on treatment 6 Fusion, DVH comparison 

Parent & Nested 
Questions 

Stand Alone 
Questions 



0.00 

20.00 

40.00 

60.00 

80.00 

100.00 

120.00 

Contouring Rx vs plan Verification of  
Isocenter 

Opt / Calc Parameters Check of  Transfer to 
3rd Party  

Verification of  Plan on 
tx 

P
er

ce
nt

ag
e 

of
 R

es
po

nd
en

ts
 W

ho
 P

er
fo

rm
 C

he
ck

 

Percentage of Respondents Who Perform the Check  
(Parent Questions) Initial Plan Review 
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Weekly and Final Checks 
92.4% perform a weekly check 

~70% have a formal procedure  

56% use a checklist 

1 in 4 do not have a mechanism  
 to ensure checks aren’t missed 

1 in 5 caught a reportable event 

83.9% perform a final check 

~95% perform task within 5 days 

54% produce a document 

 



Agreement for Weekly and Final Checks 
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Weekly Check Final Check 

Courtesy:  Luis Fong de los Santos 



6 Demographic Groups  
Group 1 Group 2 Group 3 

Clinic Type Academic  
n=423 

Community* 
n=893 

----- 

EMR System Aria   
n=687 

Mosaiq   
n=581 

----- 

Culture of Safety Always   
n=132 

Usually  
n=444 

Sometimes**  
n=132 

Patients Per Day <50  
n=547 

51-100   
n=458 

>100   
n=358 

Method of Check Manual  
n=649 

Automatic / Combined 
n=691 

----- 

Days for Check <1 day  
n=429 

>= 1 day  
n=911 

----- 

   * Group 2 = respondents from community hospitals, government hospitals and free-standing clinics 
  ** Group 3 = respondents who answered sometimes, rarely and never 
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Checks to Verify Transfer to Third Party System* 
Aria and Mosaiq 

Aria Mosaiq 

* p<.05 



0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

ECLIPSE PINNACLE MONACO 

P
er

ce
nt

ag
e 

of
 R

es
po

nd
en

ts
 

Treatment Planning Systems 

Aria Mosaiq 

Aria users tend to work in an integrated environment 
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Checks of Image Guided Setup* 
Reported Culture of Safety 

 

Always Safe Culture 

Usually Safe Culture 

Sometimes/Rarely/Never Safe 
Culture 

* p<.05 
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* p = .05 



Summary 
We performed an extensive survey to determine current 
practices in the physics plan check process 

Good response rate – appears to be representative 

Various levels of  agreement in the checks performed  

statistically significant variations based on demographics 

What do we do with this information?   

Use it with an FMEA                       provide recommendations    


