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ABSTRACT 

 

 Geometric and dosimetric errors either individually or together are responsible 

for compromise in the quality of radiation treatment. The quality assurance/quality 

control processes account for the reduction of these types of errors in the treatment 

delivery. The primary step is to extend the comprehensive quality assurance (QA) 

program to assess mechanical, geometrical, and radiological accuracy desired in the 

installation and commissioning of the device for the advanced radiotherapy. These 

processes are performed as a part of the acceptance and commissioning testing of the 

system. Also, after achieving the suitable results in the initial testing, it is necessary to 

perform the clinical validation and applicability for the developed system.  

 
 The experiments in this work signify the development towards practical and 

dosimetric applications of a-Si EPID for modern radiotherapy techniques. The 

dosimetric properties of iViewGT for Elekta Synergy and Axesse linear accelerators 

were determined for dose, dose rate, field sizes and ghosting effect. The short and 

long term reproducibility of the developed model was also determined. Also, the 

possibility of its utilization for the dosimetry of s-IMRT, d-IMRT and VMAT was 

explored for 250 patients. The implementation of dose measurements using the 

developed and well correlated model was presented. The overall results of patient-

specific QA for these advanced techniques using ion chamber array and a-Si EPID 

were observed to be comparable to each other. Both portal imager and array were 

advanced tools for pre-treatment plan quality verification. The study presents the 

largest reported series for evaluation of treatment plan quality assurance involving all 

three different delivery techniques with similar equipments performing with similar 

confidence level.  

 

 The modern concept of statistical process control (SPC) was applied for 

exploring the stability and variations in the process of pre-treatment of 250 patient 

specific plans. Also, the statistical reliability of the detectors was evaluated using 

capability (Cpm) index. This combination of analysis for treatment plans with the 

detector reliability parameter provides an effective and synchronized quality control 

for the equipment and their performance. Comparative results demonstrated that both 

a-Si EPID and array exhibited consistent and high quality performance for modern 

radiotherapy dosimetry. Thus, Statistical Process Control has proved to be a quicker 

and relatively easier method for performing consistency analysis using Cpm index. 
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