
• What is the primary method for assessing 
treatment plans in the clinic? 



• Typically judged by physical quantities 
– Dose and dose-volume parameters 
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• For a target and a normal tissue, what would 
an ideal DVH curve look like? 
 



• Target:  
– 100% coverage (1)  - Sharp shoulder (2)  
– Steep slope (3)   - Short tail (4) 

• Normal tissue:  
– Minimize area under curve (5)  
– Low maximum dose (6) 
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• What are the two primary biological factors 
being considered? 



• Tumor Control Probability (TCP) 
• Normal Tissue Complication Probability (NTCP) 
• How are these values combined to define the 

Therapeutic Index? 
 
 
 
 
 
 
 

 
 

 
 



• What are some other methods for comparing 
plan quality? 



• Conformity index 
– Ratio of volume of Rx isodose line to target volume 
– Used extensively in SRS, small spherical volumes 
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• Biological Effective Dose (BED) 
– Calculated from Linear Quadratic Model 
– Comparing fractionation 

• Equivalent Uniform Dose (EUD) 
– Two plans with same EUD are equivalent, provide same 

biological effect on tumor (clonogen survival) 
– Calculated from differential DVH data 
– gEUD can be calculated for normal tissues 



• What are some factors that may degrade plan 
quality? 



• Contour accuracy (image fusion & registration) 
– ROIs used for inverse optimization 

• Uncertainty in planning & delivery, QA & QC 
– Expanded margins: ITV, PTV 

 



Quality Improvement 

• What are some recent methods for improving 
plan quality? 



• Biologically based treatment planning 
– TG-166 
– Direct optimization using EUD, gEUD, TCP, NTCP 

• Knowledge-based planning 
– Automated contour 

assessment  
– Compare current plans to 

past plans or a library of 
optimal plans 
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Resources 

• QUANTEC – see next slide 
• TG-166: The use and QA of biologically related 

models for treatment planning 
• “Plan Quality: The Good, the Bad, and the Ugly”  

– Ch.13 in Quality and Safety in Radiation Oncology 
– 2016, Kevin Moore 

• “Quantitative metrics for assessing plan quality” 
– Seminars in Radiation Oncology 22.1 (2012).  
– Kevin Moore, R. Scott Brame, Dan Low, Sasa Mutic 



QUANTEC  

• IJROBP 76: S3-S9, 2010 
– Quantitative Analyses of Normal Tissue Effects in the 

Clinic 
– Critical assessment of >70 clinical studies assessing the 

dose volume response and outcome for clinically 
relevant normal tissues 

• Next 4 slides: Table 1 – QUANTEC Summary 
– Approximate Dose/Volume/Outcome Data for Several 

Organs Following Conventional Fractionation 
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