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ABSTRACT

The aim of radiotherapy treatment planning is to design the best irradiation technique for 

the patient. The oncologist evaluates the treatment plans which performed by medical physicist. 

In physical evaluation, the criteria are determined in terms of doses and irradiated volumes such 

as dose distribution, dose volume histogram (DVH) and dose statistics. These may not be 

sufficient to predict any biological end point of radiotherapy. Recently, the radiobiological 

models are introduced in commercial treatment planning system. The purpose of this study was to 

investigate the difference of treatment plan evaluation by using radiobiological model and without 

using radiobiological model.

This study was the retrospective study. The radiotherapy plans of patients treated with 

3D-CRT at Maharaj Nakorn Chiang Mai Hospital, Faculty of Medicine, Chiang Mai University, 

were evaluated. Treatment planning software Pinnacle version 8.0d was used to calculate the 

biological index of these plans. The indexes in the radiobiological model such as Tumor control 

probability, Normal tissue complication probability, Equivalent uniform dose and Complication 

free tumor control probability (P+) were calculated for each region of interest. Finally the 

treatment plans were evaluated by comparing the P+ value of each plan. In each case, the best 



plan with highest P+ value was examined whether it was chosen to treat the patient. Statistical 

analysis in this study was performed using dependent t-test for the highest P+ value plan and the 

plan chosen for treatment. 

The 34 patients were enrolled in this study with 94 treatment plans. The results showed 

that 16 patients (47 percents) whose best plan with highest P+ value was chosen for treatment. 

Statistical analysis showed significantly difference between the treatment plan evaluation by 

using radiobiological model and without using radiobiological model (p value  0.05). The 

radiobiological model may be used to differentiate the treatment plans which from the physical 

dose would be considered equal. It is the useful tool which can help choosing the suitable 

treatment plan for the patients and as a consequence the treatment outcome and their quality of 

life will be improved. However, the biological indexes depend significantly on the parameters 

used in the model, therefore, they should be implemented with caution especially the normalized 

dose-response gradient value. 


