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Quality in Radiation Therapy:

what is it and how do you achieve it?
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6. EvidenceBased Quality Assurace

Objective

To quantifythe dosimetricchangesresulting

from subk-optimal machineperformarce

6. EvidenceBasedQuality Assurarce
Evaluation of Linear Acceleraor
Performance Standardsusing an

Outcome Oriented Approach

Alejandra Rangel,NicolasPloquin,
lan Kay, Pete Dunscombe

Medical Physics35, (2008)2513- 2518

6. EvidenceBasel Quaity assirance

Linac performancestandard s*

» Perfamancestandads
arestatel in termsof
tolerarce & adion levels

Tolerane levds are
consderednat to
compromisereatment
quality

» Action leves requirean
intervention
P. Dunscombe, C. Arsenault, JP. Bissonnette, et. a/. "The development of quality control

standards for radiation therapy equipment in Canada," J. Appl. Clin. Med. Phys 8, 108-118
(2007)
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6. Eviderce Basel Qualty Assurance

M aterials & Methods M aterials & Methods

Linac performance characteristics 28 3DCRT plans
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M aterials & Methods M aterials & Methods
Evaluation of Levels of Performance

CAPCAstandards - B [ 900 Simulations
Test Tolerance Action /, Positive deviation

Output congangy 2% 3% Tolerance X 7 plans

Negative deviation
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M aterials & Methods

Calculation of EUD

28 refererce plans+ ~900testplans

-

Equivalert Uniform Dose

6. EvidenceBasedQuality Assurance

Results:Brain OARS

Brain Treatment
Brainstem & Optic Chiasm
O Tolerance

» 1stbarin eachsection= Brain Stem effeds
« 2nd parin eachsection= Optic Chiasmeffects

6. EvidenceBasedQuality Assurarce

Results:Brain CTV

¢ Bars= AverageAEUD percourseof treatment
e Error bars= 1 Stddev for n=7

6. EvidenceBasedQuality Assurance

Results: Prostate CTV

Prostate Treatment
crv

e Bars= AverageAEUD percourseof treatment
e Error bars= 1 Stddev for n=7
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Results: Prostate OARS Sensitivity analysis

Prostate Treatment " .

e The“a” valueusedin the calculationof the
Equivalert Uniform Doseis not known
accurately

B .= . lmEE » For a£20% changen “a’ our resultsvary by
» <0.1 Gy for the organsatrisk
» <0.1%for thetargets
 Istbarin eachsection= Bladdereffects
2 parin eachsection= Redum effects
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Conclusions Final Thoughts

* CAPCA Tolerancd_evds areshownto maintain Will theseresultsprovokea re-write of TG 40?
averageEUD deviationgto within 2% and2 Gy. NO

+ Howeve theyshow markedly differenteffectsover Will theseresultsguide thedistribution of QC
therangeof 2% or 2 Gy. resources?
MAYBE

» Theefficiency with which resour@sareallocated Will thereb K t A
within alinacquality control progran canbe ill therebe morework on puting QA programson

s 42
erhancecdby analzingtherelative importanceof the an ob]ect|veba5|sl._|OPEFU LLY
variousperformarce standards.
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....radiationoncobgy reseatchersneedto
furtherdewelop methodologyfor
critical assessentof health
tecmologiesas a complemento

randomzedcontrolled trials.

Sgren Bentzen “ Randomizedcontrolled trials in
health technologyassessment Overkil | or
overdue?

Radiotherapy and Oncology 86 (2008) 142-147
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