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ICRU:International Commission on Radiation 
Units and Measurements 

 1978 , ICRU-29; Dose specification for 
reporting external beam therapy with 
photon and electron beams. 

 1993, ICRU-50; Prescribing, recording and  
reporting photon beam therapy. 

 1999, ICRU-62; Prescribing, recording and  
reporting photon beam therapy 
(Supplement to ICRU 50). 

 IJDas  (3) Dische et al, Radiother Oncol, 29, 287-293, 1993 

Dose Prescription & Outcome 

5% dose diff 5% dose diff 

Isocenter dose 

Isocenter dose 
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Need for Dose Specification 
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Variations in doses in 803 patients among institutions 

63% 

46% 

Das et al. J Natl Cancer Inst 100 (5), 300-3007, 2008  
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 D2%  is defined as Maximum dose  

 D50% is Mean/median dose, 

prescription dose and very close to 

reference dose (ICRU-50) 

 D98%, considered as minimum dose 

in  PTV 

 HI = (D2% -D98%)/ D50%  

 Definition of sub volume with 

overlaps 

IMRT Dose Prescription: ICRU 83 
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S S S wijk(Dopt-Dcal)
2 = minimum 

i,j,k 

 wijk= weight for constraint of an organ 

Optimization & Cost Function 
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ICRU-83 DVH Parameters 

 IJDas  (9) ICRU-81, 2010 

ICRU-Definitions 
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Concept of Dose Prescription 

What should 

be the dose 

tolerance? 
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Dose Among Institutions  

Das et al, Pr Radiat Oncol, 7, e145-c155, 2017 
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Das et al, Pr Radiat Oncol, 7, e145-c155, 2017 

Frequency Distribution of Dose Parameters  
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Target Volume Variations Among Institutions 
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Outcome and Clinical Trials 

Ohri et al. JNCI, 105, 387-393, 2013 
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Outcome With Excess Dose 

Moore et al. IJROBP, 105, 387-393, 2013 
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Outcome With Prostate Dose 

Kalbashi et al. JAMA Oncol, 7, 896-906, 2015 
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Conclusions 
 Adoption of target volume nomenclature is extremely poor 

and variable even after ICRU-50 (1993) for 3DCRT 

 ICRU-83 adoption is poor indicated in large variability in 
dose prescription/delivery in IMRT and even in academic 
institutions 

 Head & Neck and pelvis have better uniformity in dose 
prescription compared to other disease sites 

 Clinical trials should emphasize the need for uniformity in 
dose prescription for a meaningful treatment outcome 

 Mere ±10% dose difference has shown significant outcome 
difference 
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Thanks 


