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• Tissue contamination
• Storage containers
• Containers filling
• Room temperature
• Malfunctioning equipment
• ….Started in 

2007
University of Minnesota-

Veterinary Diagnostic Laboratory
in St Paul
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Overall radiotherapy process

4

First Dr Visit

Patient positioning 

and simulation

CT scan for 

planning

Fusion and contouring 

(Target and organs at risk)

Planning

Simulation and isocenter 

verification (using DRR)

Treatment (verification)

Referral

Immobilisation

Positioning

Image fusion

Volume 

definition

CT protocol

Beam 

arrangement

MLC/ blocks

Treatment 

machines

Immobilisation

Verification protocol

Positioning

Delineation process

MD Tumor boards
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1977 RTOG initiation of QA 
program

Retrospective analysis of 
RTQA showing 19% rate of 
major deviations (37/198)

Composed of:
1) On study review (First 

week of RT)
2) Retrospective review
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1) a comparison of megavoltage units, technical and staff 
environment, and data present in clinical and 

radiotherapy charts for each center
2) radiation physics calibration of photon and electron 

beams
3) radiation physics measurements on a stimulated clinical 

case using an Alderson Rando anatomical phantom
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Eur J Cancer 1993;29A(2):181-184

Assess Quality through 
• Assessment of structure 

(Equipment and Work force) 
• Measurement of process 
• Patients’ outcome 
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Specific consideration of RTQA for clinical prospective trials
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APPA techniques
Worse performance status pts treated with chemoRT

(48 days vs. 61 days)
40 Gy split course

Up to 60 Gy
30% did not receive RT/inhomogeneous RT in chemoRT

No RTQA 
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RT Protocol unacceptable variations affect 
the outcome of trials

JCO 2010;28(18):2996-3001
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Retrospective RTQA review

Limited Individual Case Review (L-ICR)

Extensive Individual Case Review (E-ICR)

1

2

3

4

5

Equipment & 
Resources

Beams QA

Review for 
protocol 

compliance 
after site 
activation

Advanced RT techniques

Facility Questionnaire (FQ)
Beam Output Audit (BOA)

Benchmark Case (BC) or Dummy Run 
without delineation exercise (DR)

Complex Dosimetry Check (CDC) or Virtual 
Phantom Procedure (VPP)

Connectivity and RT Protocol 
compliance before site activation

To consult the RTQA team after a study has completed accrual
is often merely to ask them to conduct a post mortem examination. 

They could perhaps say what the study died of 
(modified from Ronald Fisher)

Retrospective or prospective
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2 RTQA issues in this trial 
(Hyppocampal avoidance):
1. Delination of the hippocampus
2. IMRT plan to respect the dose 

constraints
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%

Non-credentialed physician (DR) 5.6 

Non-credentialed IMRT (plans) 9.5

Unaceptable variations (prospective) 25

Unaceptable variations  (retrospective) 24

Mean Hausdorff distance: 5.5 mm (range 3 – 15 mm)
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% (p value)

Protocol deviations (High accruing) 6.0 (<0.01)

Protocol deviations (Low accruing) 18.0

OS (High accruing) 69.1 (0.02)

OS (Low accruing) 51.0

RTOG 0129
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QART in clinical trials

Global Harmonisation Group
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EORTC ROG executive

RTQA Strategic Committee

RTQA Office RTQA Team

RTQA Reviewers

EORTC HQ

ROG QART structure



 RT community led the quality assurance paradigm within the 

scientific world

 RTQA will assure non-corruption of the study primary endpoint

 Part of the RTQA platform introduced in 2009

 Allow digital RTQA for multinational trials with modern RT

 Facilitates rapid review (even before RT starts)


