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CERR: Computational Environment for
Radiotherapy Research

Under development for 10+ yrs.

Based on high-level visualization and data
analysis system (Matlab)

Probably several hundred users worldwide
Approx 2-3 downloads a day
About 40K lines of code



CERR: basic tools

Dose calculation research
Margin calculations
Outcomes analysis

IMRT optimization research
Comparing planning systems
Functional imaging research
Quality assurance

Anything where someone needs to analyze
radiotherapy data...



CERR: a flexible platfor
radiotherapy researc
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Plan comparisons
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Open format 1/O

-—J CERR control panel E@

0D D | &2 Washington
\.J_D AW Q] University in St.Louis

DICOM-RT Toolbox | SCHOOL OF MEDICINE

Version 3.0 heta 3 22-DEC-064
Clinical uze prohibited, see copyright terms.

| DICOM (J)




Key value-added of CERR/Matlab

Customization

Widely-used

Low-cost development
Responsive development group
Compiled version available



Some application areas

Image registration: Estimating image shifts (rigid)
PET registration: platform for open code
PET image analysis: intensity value histograms

Extraction of Image-dose-based parameters which
may correlate with outcomes

4-D planning
Data viewer
DICOM import/export
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PET image analysis beyond max SUV:
Intensity value histograms
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I\VVH always with reference to threshold
level, e.g., IVH40



ICCR submission (El Naga et al.)
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Image Registration Quality Assurance




CERR projects in collaboration with the RPC

e Open source Monte Carlo head model

— Will allow MC recalculation using standard
field input

— Dose-calc QA

— Delivery QA

* Open source QA phantom data analysis tool



Monte Carlo head model

Primary source: Isotropic plus

Spectrum: F, = Fatigue * Fermi
Hom & Off-Axis Softening Effect

Flattening filter
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Figure 1. The source model diagram (not proportional)
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Comparison with commissioning data
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Comparison with phantom data
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WebTrev

Allows us to build any type of plan
reporting into the plan review process

Built on high-level objective oriented
language (Ruby and Ruby-on-Rails)
Uses open-source database: MySQL
Very productive system



Workflow tool: Web-based treatment review (WebTrev)
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Platform for comparing target definitions: Michalski
et al. comparison of prostate target volumes
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Dose response explorer/data-mining
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Potential new tool: cohort review

* A physician (or physicist) will be able to
authoritatively review treatment plans and
outcomes for a given cohort of patients to
understand

— Trends and differences

— How technique has changed

— Adeguacy of the technique

— How the patient cohort has changed
— Hot outcomes have changes



Bioinformatics committee (1/2)

New RTOG committee
Meeting Friday morning 8-9, Meeting room 2.

Key area of interest: combining physical and
biological markers in outcomes to better
understand both factors

Expansion to QOL, socio-economic factors

These types of analyses currently not done
routinely for RTOG studies



Bioinformatics committee (2/2)

e Funding?
— Line item money in RTOG budget unlikely

— Apply for umbrella grant?

* Theme could be data-mining, non-linear modeling,
modeling of disparate factors.

— Or focus individual R21’s on individual RTOG
Phase 111 trials



ong-term goals

Continued customization of CERR
Publicly available databases

CaBig accessible

CaBig 1/0O format compliant
Multi-modality analysis tools

Image registration quality assurance
Data-mining/exploration/modeling tools
Open source software

Accurate dose recalculation available
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