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ATIC Hypotheses
1. Advanced radiation therapy technologies will improve local tumor 

control and survival rates. 
2. Advanced radiation therapy technologies will reduce normal organ 

toxicity 
3. Advanced radiation therapy technologies allow investigation of novel 

fractionation schedules 
4. Image-Guided radiation therapy (IGRT) will improve the accuracy of 

treatment delivery and provide patient specific dose volume data 
that is directly correlated with patient outcome 

5. Diagnostic imaging modalities such as positron emission 
tomography (PET) and new magnetic resonance imaging methods 
will improve patient selection, treatment delivery and outcome 
assessments. 

6. Treatment planning data can be correlated to clinical outcomes and 
improve predictive models of normal tissue complication (NTCP) 
and tumor control (TCP) probabilities 



Future Directions

• IGRT
• SBRT
• IGBT
• Proton



IGRT for Prostate Cancer (Kestin)
1. To collect 4D data obtained via various CT modalities (i.e. kV 

helical, MV helical, kV cone-beam, MV cone-beam) through the 
ATC for daily actual dose calculation and accurate modeling of TCP 
and NTCP of critical structures (i.e. rectum, bladder, penile bulb, 
femoral heads).

2. To assess the feasibility of submission and processing of 4D RT 
imaging data.

3. To compare single vs. multiple images for modeling of TCP and 
NTCP.

4. To determine an optimal number of images required for accurate 
modeling within a given confidence interval.

5. To determine shifts actually required for various CT-based 
localization techniques.

6. To determine the optimal margin for each localization technique for 
adequate dose delivery within a given confidence interval.

7. To quantify the dosimetric advantages of online vs. offline 
processes for each localization technique.



IGRT protocols

• Objectives
• Data collection
• Data analysis



Target and Normal Tissue 
Atlases



Prostate and Anal Cancers



IMRT guidelines



IMRT Guidelines
7. The protocol must provide a clear description of the 

prescription dose as well as dose heterogeneity 
permitted in the PTV, recognizing that dose 
heterogeneity will generally be greater with IMRT.  The 
protocol must also specify the volume to be covered by 
the prescription dose (for example, the 60Gy isodose 
must cover 95% of the PTV).  If 3D conformal and IMRT 
treatments are both allowed in a particular protocol, the 
dose heterogeneity requirements for IMRT and non-
IMRT patients should be comparable.







Das IMRT Paper



Das JNCI 2008

49% of prostate patients deviated more than +/- 10%



Das JNCI 2008



RTOG IMRT prostate



Variation in Rx dose
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Variation in 79.2Gy Rx dose
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78 cases
10 (13%) with Dmax >10%
32 (41%)with Dmin <10%
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