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Outline
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–Clinical implementation
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MPPG 5.a - Scope

•Commissioning and QA of TPS Calculations – MV Photon 
and Electron Beams

–Typical SSD
–Gantry mounted radiation source
–Conventional and small fields
–IMRT, VMAT, and helical tomotherapy
–Tissue heterogeneity
–MLC
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MPPG 5.a – Outside the Scope

•Non-commercial TPS
•Small SRS fields - less than 2 x 2 cm2

•Secondary calculation software
•Optimization and leaf sequencing algorithms
•Biological and other non-dosimetric components
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Motivation

•Reliance on TPS as an essential component of the 
external beam treatment process
•Accuracy of dose distribution between calculated and 
delivered is paramount
•QMP is charged with verifying that the modeled beam 
matches the delivered beam
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Bookkeeping 

•QMP is responsible for commissioning and QA of TPS
–Must evaluate the scope of work, and adequate time and 

resources to allocate
–Determine which calculation algorithms to be commissioned and 

their respective uses
–Tolerance values and evaluation criteria determined by QMP in 

accordance with needs of the clinic
–Identify and reference applicable AAPM reports, publications, and 

vendor guidance
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Bookkeeping

•Given 1.5 – 2.0 FTEs dedicated to commissioning:
–Single photon energy: 2 to 4 weeks
–Two photon and five electron energies: 6 to 8 weeks

•Equipment
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Equipment

•QMP decides on appropriate equipment
–Data collection
–Data processing and analysis
–Model verification and end-to-end testing

•QMP must also determine appropriate tolerance criteria
–MPPG 5.a lists established minimum criteria for basic photon 

agreement, simple heterogeneity and basic electron beam 
validation
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Workflow
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• Iterative process
–Compromises in accuracy 

considering clinical 
scenarios

•Logical workflow
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Preparation

•Beam scanning for modeling as well as validation
–Vendor specifications and recommendations
–Clinically significant requirements

•Measurement methods for individual components
–Leaf end penumbra
–MLC transmission
–Binary MLC leaf timing
–Small fields (IMRT/VMAT)
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Data Review

• Is data as expected?
–Setup and measurement errors
–Compare to reference dataset from same type of machine

•Data import errors
–Spot-checking and graphical review
–Data in TPS import module should be identical to water tank 

export
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Modeling

•Vendor specific process
–Adjustable parameters modified such that model matches 

measured data
•QMP to understand effect and magnitude of each 
parameter

–How much can/should each parameter be adjusted to tweak the
model?

–At what point does measured dataset come under question?
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Validation Tests

187/23/18



10

197/25/18

207/25/18



11

Basic Photon Validation
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Basic Photon Validation
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Clinical Photon Validation Tests
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Sample tests from literature: IAEA TRS Report 430

Validation Test 5.5
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Extracted Dose Plane
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IC Profiler Comparison
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Validation Methods and Tolerances
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Heterogeneous Validation Tests
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VMAT/IMRT Validation Tests
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Summary

•Beam modeling and validation is an iterative process 
driven by the QMP
•A logical workflow from simple to complex avoids
unnecessary repetition
•MPPG 5.a provides guidance on minimum standards for 
commissioning and modeling TPS beam models
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Thank you!
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