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IMRT and inverse planning
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The inverse planning problem

Maximizing the target dose and minimizing OAR dose are
contradictory goals

= no global optimum
(l.e. 100% target dose and 0% everywhere else)

— every plan is a compromise

= Inverse planning is a multicriterial optimization probiem
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Inverse planning in IMRT

Outline target and organs at risk
[

Define beam setup

,2Auman iteration loop*

1. Time-consuming A Optimizing intensity maps
2. Unknown sensitivity Single plan
3. Risk of suboptimality

Verification, Treatment
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Biological objective functions

Equivalent uniform dose (EUD)

Question: |
What is the
homogeneous dose 7|
with the same |
clinical effect?

Spinal Cord:
EUD =52 Gy
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Biological objective functions

NTCP = Normal tissue complication probability in %,
monotone function of EUD

TCP = Tumor control probability in %
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MIrQ

MIRA: Multicriteria
Interactive
Radiotherapy
Assistant

Heidelberg Kaiserslautern
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Inverse planning in IMRT

Outline target and organs at risk
[

Define beam setup

~human iteration loop* m I ro

Build plan database

A Optimizing intensity maps
Single plan

Explore the database
and choose a plan

Verification, Treatment
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MIrQ

Multicriterial setting
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Clinical case: Paraspinal meningioma

Spinal Cord
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- Inverse planning for IMRT is a multicriterial problem

- current systems produce single plans

- database of Pareto-optimal plans is more appropriate
- planning process will become interactive

- MIRA is the first prototype of a new generation of IMRT
planning tools
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http://www.project-mira.orq
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