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— Abstract —

An Experimental Dosimetry of Irregularly-Shaped-Field
Using Therapeutic Planning Computer

Joo Sun Park, Gui Won Lee, Yong Moon Han, Hyoung Cheol Kwon, M.D. Sei Chul Yoon, M.D.
Section of Therapeutic Radiology, Catholic Medical College

The authors have intended to measure intrinsic dose distribution by Farmer dosimeter in irregu-
larly shaped fields such as L, M, T,-shape model in order to determine dose inhomogeneity in those
models. We made 2 off-axis points in each model and measured the depth dose at 1.5,5, and 9cm below
surface.

The results showed 1-3% dose discrepancy between 2 points.

We also measured the depth dose by geometric approximation and computer calculation in those
models, and came to the conclusion that computer calculation using Clarkson’s principle is simpler and
the measurements are to the ideal data obtained by the experiment in those three models of irregularly
shaped fields than those of geometric approximation method.
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Fig. 1. Experimental models of irregularly

shaped fields
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Table 1. Frequency of irregularly shapéd fields

Field Regular Irregular % of treatment
site field field of field
JH/N_ 35(26%) | 100(74%)  135(34%)
Chest 21(24%)  65(76%)  86(21%)
Abdomen 19(46%) 22(54%) 41(10%)
Pelvis 5( 6%)  82(94%)  87(22%)
“Others 51(96%)  2( 4%)  53(13%)
Total  131(38%) 271(67%) 402(100%)
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Table 2. Dosimetry result for L shaped model

Unit: cGy
Evaluation Approximation Computer Ionization chamber
method e e e e e e e e e e e e e m e e e memmeemmammceceememesc-cemencenn .-
Depth (cm) a b a b a b
L5 108.2 10%.2 96.4 97.1 97.1 99.5
) (6.3%) (3.7%) (—1.8%) (—2.4%)
5 - 88.5 88.8 81.2 83.8 82.3 85.7
(7.5%) (3.3%) (—1.3%) (—2.2%) ’
9 71.7 71.7 64.1 67.9 67.9 69.2
(5.6%) (3.6%) (—5.6%) (—1.9%)

value of ionization chamber - value of approximation (or computer)

(%) =

PR . x 100 A
value of jonization chamber

Fig. 2 Comparison of isodose distribution for L shaped field at A & B line.
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Table 3. Dosimetry result for M shaped model

Unit: cGy
Evaluation Approximation Computer Ionization chamber
method O
Depth (cm) a b a b a b
L5 103.8 103.8 96.6 97.6 98.7 100.4
) (5.2%) (3.3%) (—21.%) (—2.8%)
5 89 89 82.5 84.9 84.8 86.2
(5%) (3.1%) (~2.7%) (—1.6%)
o =72.2 72.2 65.7 69.4 68 70.3
(6.2%) (2.7%) (—3.4%) (—1.8%) ’
value of ionization chamber - value of approximation (or computer)
(%) = x 100

value of ionization chamber
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Table 4. Dosimetry result for T shaped model

Unit : cGy
Evaluation Approximation Computer Ionization chamber
method e e e L L e TR
Depth (cm) a b a b a b
L5 103.4 103.4 96.3 97.2 98.1 99.9
) (5.4%) (8.5%) (—1.8%) (—2.7%)
5 88.6 88.6 82.7 83.9 84.2 85.8
(5.2%) (8.3%) (—1.8%) (—2.2%)
9 71.4 71.4 65.3 67.9 68.1 69.9
(4.8%) (2.1%) (—4.1%) (—2.9%)
value of ionization chamber - value of approximation (or computer)
(%)= x 100

value of ionization chamber
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K : off axis (center) ratio

MV

MV . monitor unit
Sc : collimator scatter correction factor,

Sp . phantom scatter corection factor,

. SCD
SSD factor: SSD+ 1.
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Fig. 3. Flatness of 6 MeV Linear Accelerator
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Fig. 4. Diagram illustrating Clarkson technique
obtaining average scatter air ratio from
equal sectors centering on a point of

dose calculation.
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