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Abstract

Two of the most important issues which nowadays are raised in the field of
radiotherapy and medical physics, are treatment planning and dosimetry. Also, one of
other important issues in radiotherapy practice is the required irradiation time, and the
issue of how much time a patient must lie under radiation, because a patient being
over-exposed under radiotherapy practice can cause serious damage to the healthy
tissues, and being underexposed may also cause lesion and cancerous tumor to fail to
be treated well. Thus, in this research, establishing a relationship between treatment
planning and dosimetry causes determining the required irradiation time for a patient
in a way that it will cause much more accuracy in radiotherapy practice. As specifying
the geometry and dimensions of some of the very thin tissues, like skin and mucus
tissues, and also their modeling are not possible for the calculation of the absorbed
dose, some of the different models of phantoms can be applied as soft tissues. Thus,
using treatment planning and also a precise dosimetry can help determine the required
irritation time for a tissue, which is a vital parameter in radiotherapy practice. This
prevents an overdose of radiation and protects healthy tissues of the body.

Keywords: Dosimetry, Irradiation time, Radiotherapy, Tissue, Treatment
planning.
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! Treatment Planning
? Isodose Charts

% Target

* Wedge

% Compensators

® Isocenter
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! Planning Target Volume
2 Target Volume (TV)

% Gross Tumor Volume

4 Clinical Target Volume
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! Planning Organ at Risk Volume
2 Treated Volume
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! Irradiated Volume
2 Figures of Merit

% Spiral Scanners
* Dose Volume Histogram
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! Attenuation coefficient
2 Energy transfer coefficient
% Thermoluminescent (TLD)
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! Family Phantom

2 Computed Tomography

% Magnetic Resonance Imaging
* Muscle
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! Dose Volume Histogram
2 Test Phantom
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! Contouring

2 Treatment Planning

% Immobilization

* Quality Assurance (QA)
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! Boron Neutron Capture Therapy
2 Neutron Capture Therapy

% Linear Energy Transfer

* Epithermal Neutrons
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1.40E-07 6.00E-03 1.95E-15 1.00E-09
1.60E-07 8.00E-03 3.81E-14 5.00E-09
1.63E-07 1.00E-02 8.81E-14 1.00E-08
8.72E-07 2.00E-02 4,70E-13 2.00E-08
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1.93E-04 8.00E+00 4.47E-11 8.00E-06

1.90E-04 1.00E+01 3.99E-11 1.00E-05
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1.02E-04 1.10E+01 2.54E-10 2.00E-05
9.69E-05 1.20E+01 5.99E-10 4.00E-05
1.20E-04 1.30E+01 6.51E-10 6.00E-05
1.02E-04 1.40E+01 6.33E-10 8.00E-05
7.93E-05 1.50E+01 6.91E-10 1.00E-04
1.03E-04 1.60E+01 3.82E-09 2.00E-04
7.38E-05 1.70E+01 8.94E-09 4.00E-04
1.19E-04 1.80E+01 1.01E-08 6.00E-04
2.21E-04 1.90E+01 9.51E-09 8.00E-04
1.77E-02 2.00E+01 9.47E-09 1.00E-03
1.96E-02 Fyore 5.77E-08 2.00E-03

1.26E-07 4.00E-03

S sl o slads el ey palis w3 3L 359 Sleys 33 3 el g3 Hluie S
D3 8 2955 B o5k 4 Y sl Gillas cm e Sla 05 555 Sla (6551 D) (apmg B2 gk
JoS (5395 5l (3 59 635 3l omomes Baals (6l 46503 S C3L 2l )3 (BY o ) (o (sl ol =Y s

&éj;}')ws "ﬁj‘av\.&

2 S ol 3 ey Jedd LS 0959 85
(GY) 55 —n MeV .
5.36E-04 1.00E-01
1.05E-03 2.00E-01
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3.39E-03 8.00E-01
4.15E-03 1.00E+00
7.43E-03 2.00E+00

1.10E-02 4.00E+00



“;‘Y‘\OJl‘-:c\fo)chLgbj‘)lngj)jﬂ VQ

1.18E-02 4.50E+00
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2.18E-02 1.60E+01
2.21E-02 1.70E+01
2.21E-02 1.80E+01
2.26E-02 1.90E+01
2.32E-02 2.00E+01
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