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PREFACE 

 

 

In the present study, small field dosimetry, stereotactic body radiotherapy (SBRT) 

treatment planning, and dose verification procedures for a 6 MV FFF beam have been 

investigated. The thesis is divided into six chapters.  

 

CHAPTER 1: INTRODUCTION 

This chapter provides an overview of cancer, radiotherapy, linear accelerators, 

flattening filter (FF) and flattening filter-free (FFF) photon beams, small field 

dosimetry and detectors, radiotherapy planning, treatment planning system, and 

patient-specific quality assurance (QA). It includes a detailed literature review on FFF 

photon beams, treatment planning, and pretreatment QA, as well as the objectives of 

the current investigation. 

 

CHAPTER 2: INSTRUMENTATION 

This chapter focuses on the specific instruments and devices, such as linear 

accelerator, radiation field analyzer, various radiation detectors, phantoms, treatment 

planning system, and pretreatment verification devices that were utilised to achieve 

the defined research objectives. 

 

CHAPTER 3: DOSIMETRY OF A 6 MV FFF SMALL BEAM USING 

VARIOUS DETECTORS 

This chapter deals with the measurement of small fields using ionization chambers, 

thermoluminescent dosimeters (TLDs), diode detectors, and radiochromic films. The 

6 MV flattening filter-free (FFF) photon beam was used for measurement of output 

factor, depth dose, and beam profile of small-fields of sizes 0.6 cm × 0.6 cm to 6.0 cm 

× 6.0 cm. All measurements were performed as per the International Atomic Energy 

Agency TRS 483 protocol. 
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CHAPTER 4: DOSIMETRIC COMPARISON OF DIFFERENT PLANNING  

                         TECHNIQUES BASED ON FFF BEAM FOR LUNG SBRT 

In this chapter, the dosimetric comparison and evaluation of flattening filter-free 

(FFF) photon beam-based three-dimensional conformal radiotherapy (3DCRT), 

intensity-modulated radiation therapy (IMRT), and volumetric modulated arc therapy 

(VMAT) for lung stereotactic body radiotherapy (SBRT) have been discussed. 

 

CHAPTER 5: DOSIMETRIC COMPARISON OF THE MONO- AND DUAL-  

                          ISOCENTRIC VMAT TECHNIQUE FOR SPINAL SBRT 

This chapter evaluates the planning characteristics of spinal stereotactic body 

radiotherapy (SBRT) using mono- and dual-isocentric volumetrically modulated arc 

therapy (VMAT) techniques. The dosimetric indices were compared between 

different beam arrangement techniques for spinal SBRT planning, including spinal 

cord avoidance, planning target volume (PTV) dose coverage, conformity, 

homogeneity, and gradient index. 

 

CHAPTER 6: DOSIMETRIC EVALUATION OF FOUR PRETREATMENT  

                         VERIFICATION DEVICES FOR LUNG AND SPINAL SBRT 

This chapter compares the four different pretreatment verification tools (MapCHECK 

3, ArcCHECK, Portal Dosimetry, and PerFRACTION) for stereotactic body 

radiotherapy (SBRT) plans. These SBRT plans were generated on an 

anthropomorphic RANDO man phantom using volumetric modulated arc therapy 

(VMAT) techniques and a 6-MV flattening filter free (FFF) photon beam. 

  

Finally, the conclusion and scope of future work have been discussed. 

 

 

 

 

 

 


