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Dosimetry of Irregular Field Using Thermoluminescence Dosimetry

Jong Young Lee, M.D., Kyung Ran Park, M.D. and Kye Jun Kim, B.S.

Department of Radiation Oncology , Y onsei University Wonju College of medicine,

In clinical radiotherapy, the use of wide and irregular field techniques frequently
results in considerable tumor dose inhomogeneity because of, the variation in physi-
cal characteristics of irradiated volumes. This report describes an analysis of the do-
simetry of the irregular fields such as radiation fields for Hodgkin's disease(mantle
field), esophageal cancer, and lung cancer when a 6 MV and a 15 MV linear accelera-

tors are utilized.

Doses were measured in a Rando phantom using methods of thermoluminescence
dosimetry(TLD), and were calculated by radiotherapy planning computer system with
the Clarkson’s method for calculation of a irregular field. A dose variation of 5-22%,
6-9%. 6-14% were found in the mantle field, esophageal cancer field, lung cancer
field respectively. Higher doses occurred in the superior portion of the irregular field.
The sites of maximum dose variation were the supraclavicular and the upper spinal
cord region. To adjust for these substantial differences, a compensator or a shrink-

ing field technique should be adopted.
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Fig. 1. Dose profile of 6 & 15 MV linear accelerator.

a. mantle field

b. esophageat cancer tield
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Fig. 2. TLD annealing program.
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Fig. 3. Schemetic drawing of the RT field and the interesting point.
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Table 1. Dosimetry Results for Mantle Field
(6 MV, 36 x36cm)

Site TLD(%) Ct?c'fnti[;;) Difference
neck node 109 107 —2
C-spinal cord 114 108 —6
SCL node 122 121 —1
Axilla 114 113 —1
Center 100 100 0
T~spinal cord 105 101 —4
Lower mediatinum 95 90 —5
Lung® (upper) 18 12 —6
Lung” (lower) 10 6 —4
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Table 3. Dosimetry Results for Lung Cancer
Field (15 MV, 20x 23cm)

" shielded area

Table 2. Dosimetry Results for Esophageal
Cancer Field (15 MV, 20 x 30cm)

Site TLD(%) Ct?l)anél"Z) Difference
C-spinal cord 108 102 —6
SCL node 109 109 0
Upper esophagus 109 106 —3
T-spinal cord 108 107 —1
Center 100 100 0
Lower mediastinum 95 96 1
Lower esophagus 94 91 —3
Lung® (upper) 10 4 —6
Lung” (lower) 8 4 —4

"shielded area

Site TLD(%) Ct?cl)cn%g;) Difference
C-spinal cord 104 100 —4
SCL node 107 109 2
T-spinal cord 114 104 —-10
Upper mediastinum 105 104 : —1
Lung apex 113 109 —4
Center 100 100 0
Lower mediastinum 94 97 3
Lung” (upper) 10 4 —6
Lung” (fower) 6 4 —2

" shielded area
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