TABLE OF CONTENT
Candidate’s Declaration
Abstract
Dedication Page
Acknowledgements
Table of Contents
List of Figures
List of Tables

Preface

S. No. Particulars

Chapter 1: Introduction

1.1 Cancer

1.2 Radiotherapy

1.3 Medical Linear Accelerator

1.31 Electron Gun

1.3.2 RF Power Generation System
1.3.3 Accelerating Waveguide
1.34 Auxiliary System

1.35 Electron Beam Transport
1.3.6 LINAC Treatment Head
1.4 FF and FFF Photon Beams

1.4.1 Brief History of FF & FFF Beams
1.4.2 Challenges associated with FFF Beams

15 Small Field Dosimetry and Detectors
151 lonization Chamber
152 Semiconductor Detector
153 Thermoluminescent dosimeter

154 Film Dosimetry

155 Plastic scintillation detector
1.6 Radiotherapy Planning
1.6.1 Clinical Structures

1.6.2 3DCRT

xii

Xii
Xvii
XXi

xXXiii

Page No.

© 00 N N oo o &~ W N P

I I S e = T = =
O © © W W 0 ~N O Ul w N O



S. No.

1.6.3
164
1.6.5
1.7
1.7.1
1.7.2
1.7.3
1.8
19
Chapter 2:
2.1
2.2
2.3
2.3.1
2.3.2
2.3.3
2.3.4
2.3.5
2.4
24.1
24.2
2.5
25.1
25.2
2.5.3
2.5.4
Chapter 3:
3.1
3.2
3.2.1
3.2.2

Particulars

IMRT

VMAT

SBRT

Treatment Planning System

Analytical Anisotropic Algorithm

Acuros XB algorithm

Optimization of dose distribution

Patient Specific QA

Obijectives

Instrumentation

Linear Accelerator

3D SCANNER Radiation Field analyser (RFA)
Dosimetric Detectors

SNC125c lonization chamber

PinPoint ionization chamber

EDGE detector

Thermoluminescence dosimeter (TLD)-100 chips
GafChromic film

Treatment Planning Devices

Rando Phantom

Eclipse Treatment Planning System (TPS)
Pretreatment Verification Devices
ArcCHECK

MapCHECK

Portal Dosimetry

PerFRACTION

Dosimetry of a 6 MV FFF small photon beam using

various detectors
Introduction

Materials and Methods
Setup Used for Measurement

Equivalent square small-field size

xiii

Page No.
21
23
24
27
27
28
28
29
30
31
32
33
34
34
35
36
36
37
38
38
39
39
39
40
41
42

44
45
45
48



S. No.

3.3

3.4
3.5

3.2.3
3.2.4
3.25

3.3.1
3.3.2
3.3.3
3331
3.3.3.2
3.3.3.3
3.3.34
3.34
3341
3.34.2
3.34.3

Chapter 4:

4.1
4.2

4.3

421
4.2.2
4.2.3
4.2.4
4241
4.2.4.2
4243
4.2.5
4.2.6
4.2.7

Particulars

Output factor measurement
Estimation of experimental uncertainties
Beam profile and PDD measurement
Results

Equivalent square small field size Sciin
Output factor

Beam Profile

FWHM

Radiation beam penumbra (d2o-s0)
Degree of unflatness

Beam Symmetry

Depth Dose

Percentage surfaces dose (Ds)
Percentage depth dose at 10 cm (D1o)
Depth of maximum dose (dmax)
Discussion

Conclusions

Dosimetric comparison of different planning
techniques based on FFF beam for lung SBRT

Introduction

Materials and Methods
RANDO Phantom

Tumor Characteristics

Protocol for Treatment Planning
Planning Techniques
FFF-VMAT

FFF-IMRT

FFF-3DCRT

Plan Evaluation

Statistical Analysis

Validation of dose calculation algorithms

Results

Xiv

Page No.
48
49
50
57
57
57
60
61
61
62
63
63
64
64
65
66
70
71

72
73
73
74
74
75
76
77
77
77
79
79
80



S. No.

4.3.1
4.3.2
4.3.3
4.3.4
4.3.5
4.3.6
4.3.7
4.3.8
4.3.9

4.4

4.5

Chapter 5:

5.1

5.2
52.1
522
523
524
525

5.3
53.1
53.2
5.3.3
534
5.35

5.4

5.5

Chapter 6:

6.1

6.2

Particulars

PTV Coverage

Cl

HDV and Dacm

Rso% and Gl

HI, Dmax, and D2,

MUs, BOT,and TT

Dose limits to OARs

AAA and Acuros XB algorithms

Validation of TPS calculated and measured dose
Discussion

Conclusions

Dosimetric comparison of the mono- and dual-
isocentric VMAT technique for spinal SBRT
Introduction

Materials and Methods

Tumor demographics

Tumor and organ delineation

Treatment planning techniques

Planning consideration and analysis

Statistical analysis

Results

Gradient Index

Conformity Index

Homogienity index

Organ at Risk

MUs and Treatment Time

Discussion

Conclusions

Dosimetric evaluation of four pretreatment
verification devices for lung and spinal SBRT
Introduction

Materials and Methods

XV

Page No.
80
80
80
81
81
81
82
86
86
86
89
90

91
93
93
93
94
95
96
96
100
100
101
102
103
104
106
107

108
109



S. No.
6.2.1
6.2.2
6.2.3
6.2.4
6.2.5
6.3
6.3.1
6.3.2
6.4
6.5

Overall Conclusion

Future Scope

Bibliography

Author’s Biodata

Particulars

MapCHECK 3

ArcCHECK

Portal Dosimetry
PerFRACTION

Evaluation

Results

Global Gamma Passing Rate
Local Gamma Passing Rate
Discussion

Conclusions

Research Publications in Journals

Paper Presented in Conferences

XVi

Page No.
110
110
111
111
112
113
123
123
124
125
127
129
130
146
147
148



