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ABSTRACT 

As a result of leakage and scatter radiation, patients undergoing external-beam radiation 

treatment receive out-of-Field organ doses from three dimensional conformal radiation 

therapy (3DCRT) to intensity modulated radiation therapy (IMRT). Currently there are 

no established computational tools that can effectively estimate and predict such dose 

and risk. This research work is focused on the measurement and comparison of absorbed 

dose to organs due to scatter radiation from the phantom and leakage radiation from the 

treatment machine. The measurements record secondary-scatter-radiation-dose as a 

result of IMRT of a complex tumor distribution in the head and neck region specific to a 

nasopharyngeal cancer (NPC) case. A physical male anthropomorphic phantom 

(ATOM®) is used for the measurements in two configurations: 1) with all the transverse 

cross sectional slices of the Adult Male ATOM®

The IMRT plans are delivered to the phantom, using  two widely used radiation 

therapy delivery systems – the Varian Clinac (TRILOGY) and TomoTherapy

 phantom intact. 2) Without the 

transverse cross sectional slices in the region representing the Planning Treatment 

Volume (PTV).  

® Hi.Art® 

II system (TOMO). A comparison of dose deposited to organs out of the treatment field, 

was made under similar conditions - same energy 6MV, and similar treatment plans. The 

organs outside the treatment field that was studied include the brain, lungs, esophagus, 

liver, kidneys, stomach, prostate, bladder and testis. The analysis and results in this work 

show a similar trend in the total out-of-field organ dose. However a marked difference in 

the specific behavior of the ratio of scatter-components of out-of-field organ dose to the 

total dose is found for TRILOGY showing a slow and not-so-steep decline in which the 

scatter component contributes  the smaller portion of the total Out-of-field dose, ranging 

between 25-0%  from the brain to the testis and  leakage radiation component 

contributes the larger portion of the total dose, ranging between 75-100%  of the total 

dose ; in contrast  to 75 – 0% and 25 – 100% respectively for TOMO . It is clear from 

this study that more in depth investigation is needed in the future  on new and emerging 

modalities in order to establish a large database of actual measurement of various 

radiation therapy modalities and to develop a necessary insight into ways to reduce the 

second cancer induction in cancer survivors who are treated by radiation.  
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