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Overview

Automation in Radiotherapy Planning

Implementation Validation

Elekta I-cycle

MCO
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Treatment planning automation

A knowledge-based planning 
(KBP) 
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Treatment planning automation

Progressive Optimization 
Algorithm POA
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Loop1: Resets the beams. Add Target Objectives. Optimize. 

Loop2: Add OAR Objectives. Optimize. 

Loop3: Tune OAR Objectives. Optimize

Loop4: Reset the Beams. Tune/Add OAR Objectives. Hot/Cold spot objectives. Optimize. 

Loop5: Tune/Add OAR Objectives, Hot/Cold spot objectives. Optimize.  
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Elekta I-cycle
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Treatment planning automation
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Treatment planning automation
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Genetic Planning Solution 2.0
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Genetic Planning Solution 2.0

Background knowledge

n>20
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For each “genetic” OAR
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Genetic Planning Solution 2.0

Genetic optimization

Genetic algorithms are 
commonly used to generate 

high-quality solutions 
to optimization and search 
problems by relying on bio-

inspired operators such 
as mutation, crossover and  

selection
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https://en.wikipedia.org/wiki/Optimization_(mathematics)
https://en.wikipedia.org/wiki/Search_algorithm
https://en.wikipedia.org/wiki/Mutation_(genetic_algorithm)
https://en.wikipedia.org/wiki/Crossover_(genetic_algorithm)
https://en.wikipedia.org/wiki/Selection_(genetic_algorithm)


Overview

Automation in Radiotherapy Planning

Implementation Validation

Elekta I-cycle

MCO

Home made
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Validation
Which is the better plan?

or
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Validation
Which is the better plan?

or
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Validation

many patients…..
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Model of 40 prostate IMRT  applied to 37 cervical cancer

RP - Validation
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217 patients
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AP - Validation

Clinical sites:    - prostate
- brain
- head and neck
- breast
- SBRT liver and lung
- lymphoma
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AP - Validation
Breast Head and Neck
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AP - Validation
SBRT Liver Prostate
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AP - Validation

Lymphoma
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A priori MCO - Validation
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A posteriori MCO - Validation
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A posteriori MCO - Validation
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A posteriori MCO - Validation
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GPS- Validation protocol
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GPS- Validation protocol
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GPS- Validation protocol
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GPS- Validation protocol
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Summary

• Many literature data on RP. Clinically acceptable results if the model is 
good, but validation outside institution is under investigation

• AP is well consolidated automatic planning system in many specific 
institutions and clinical situations. No multicentric experience are reported 

• Not being pareto optimal plans RP and AP may also be used as «worm 
start» of the optimization process

• They shorten treatment planning time and reduce plan quality variation

• A priori MCO approach is labor intensive, but gives pareto optimal plan 
potentially superior to others approach
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Summary – Physicist role

• Pilot during take off and landing

• Provides specific skills for evaluating the plan in conjunction with the 
Physicians because a Clinician evaluation is often needed

• Definition of metrics to evaluate the plan

• Extra time for physicist to work on more complex case, or other challenging 
new available instruments (DIR validation for example)

• Automation of planning necessary for future scenarios of online adaptive 
replanning
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