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Physics Plan Review

Process step (RPN>100 and use>60%)

Patient assessment
 15 check items

Simulation
 22 check items

Treatment planning
 134 check items



Motivation

Fig. 1. Graphic representation of different sources of stressors. Bar width is 
approximately proportional to the percentage of the different type of 
stressors experienced by each radiation oncology professional subgroup. 
The last row in the table represents the pooled average. Stressor types are 
defined in Methods and Materials.

Manger et al., Medical Physics, 42 (5), 2449-2461 (2015)

• FMEA study of surface image guided radiosurgery 



Motivation

 Move the safety barrier close to the origin of the errors

 Save the cost of quality by mitigating the rework and delay

 Relief the stress of the time constraints

 Avoid a moral compromise or burnout

 Engage the clinical decision early stage

 Physicist move to the planner role whenever needed



Care Path (Traditional)

Sub-optimal Fusion



Care Path (Traditional)

Previous Tx



Care Path (upstream)



Upstream Physics Plan Review

FIGURE 2 Failure modes discoverable by various steps of the treatment planning process as per an in-house 
committee consisting of 10 physicists. Each failure mode could be covered by multiple quality assurance steps

FIGURE 1 Treatment planning workflow at our institution. Shaded boxes 
highlight additional quality assurance steps compared with the 
conventional treatment planning process



Plan Review – Cost of Quality
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• Rework
• Delays
• Downtime
• Lack of 

flexibility and 
adaptability

• Quality planning
• Quality improvement 

projects (designing 
scripting, 
automation, hard 
stop

Harrington, H J. Poor-quality Cost. New York: M. Dekker, 1987



Quality Improvement Projects
 Standards and Guidelines, Encounters (Checklists)

 RapidPlan: Kevin L. Moore, Automated Radiotherapy Treatment Planning, Seminars in Radiation Oncology, Vol 

29 (3), 2019, https://doi.org/10.1016/j.semradonc.2019.02.003

 EzFluence: Irena Dragojević, Jeremy D. P. Hoisak,Gina J. Mansy,Douglas A. Rahn,Ryan P. Manger, Assessing the 

performance of an automated breast treatment planning software, Vol 22 (4), 2021, https://doi.org/10.1002/acm2.13228

 Auto Contouring

 Script based Secondary Calculation

 Script based Plan check: Automatic plan quality check, collision etc.

 One-click Plan document printing



Plan Review – Scripting, Automation
• Plan Quality

• Target coverage
• Sparing of OARs
• Plan confirms to 

clinical trial (if 
applicable)

• Structures used 
during optimization

• Dose distribution
• Hot spots

• Collision Check

• Structure Checks
• Nomenclature
• Stray Pixels
• Slice Gaps
• High resolution
• Laterality

• Plan Checks
• Cal Algorithm, setting
• CT slide size
• Plan confirms to 

clinical trial (if 
applicable)

• Structures used during 
optimization

• Dose distribution
• Hot spots



Improved safety features: Hard stops

 Setup note: ISO shift Delta Couch

 Couch parameters

 Bolus sign-off

 High-Dose sign-off

 Collision Detection

 Rx mis-match with planning dose

 IGRT scheduling

 Tx time calculation



Expanded Clinical Roles for Physicists
 Automation has lowered barriers for 

physicist to re-engage with routine 
planning

 Goals
 Minimize continuous MD re-

engagement with the workload
 More efficient planning
 Less errors / High quality
 More clinical decision making by 

physicists

Courtesy by Dr. Hoisak 2022 AAPM Spring Clinical Meeting



Conclusion

o Physics plan/chart review should be based on risk 
analysis

o Practices should work to incorporate physics reviews as 
early in the workflow

o Consider automated tools (67% check items are possible 
full automation + maybe automation)




