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Abstract

Effect of Scatter ray in Outside Telecobalt-60 Field Size*

You Hyun Kim, Young Whan Kim
Dept. of Radiotherapy Haewha Hospital Korea University Medical Center

Radiation dose outside the radiotherapy treatment field can be significant and therefore is of
clinical interest estimating organ dose.

We have made measurements of dose at distances up to 70 cm from the central axis of 5Xx5,
10x10, 15%15, and 25X25 cm radiation fields of Co—60 y-ray, at 5 cm depth in water.
Contributions to the total secondary radiation dose from water scatter, machine(collimator)
scatter and leakage radiation have been seperated.

We have found that the component of dose from water scatter can be described by simple
exponential function of distance from the central axis of the radiation field for all field sizes.
Machine scatter contributes 20 to 60% of the total secondary dose depending on field size and
distance from the field.

Leakage radiation contributes very little dose, but becomes the dominant componant at distance
beyond 40 cm from the central axis. Then, wedges can cause a factor 2 to 3 increase in dose at
any point outside the field compared with the dose when no wedge is used. Adding blocks to a
treatment field can cause an increase in dose at points outside the field, but the effect is much
smaller than the effect of a wedge.

From the results of these measurements, doses to selected organs outside the field for specified
treatment geometries were estimated, and the potential for reducing these organ doses by
additional shielding was assessed.
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1) Cobalt-60 Teletherapy Unit(A.T.C.)

2) water phantom(90Xx50X40 cm)

3) Ionization Chamber (RIKEN 100, 200 mR
dosimeter, R.M.S. 1.5 R dosimeter)

4) lead block (5% 10X 15 cm) 107

5) Exposure/Exposure rate meter,
-192

6) Cero—band

7) Stylroformer
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Fig. 1. Components of secondary radiation
which contribute to the dose at a
point outside the treatment field
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Fig. 2. Measurement set up for determining the various components of secondary dose
a . Total secondary
b : Collimator scatter plus leakage radiation
¢ : Leakage radiation only
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Fig. 4. Component of secondary radiation relative to control axis dose maximum

107 i
5%5 15X15
102} s
10-3} L
L/N
L/N
C/N
C/N
10} S
W/N
e JWN e
0 20 40 60 0 20 40 60

for a 5x5 cm and 15%15 cm field at 5 cm depth

(%)
80

60

40

20

(%)
80

60

40

20

0

Fig. 5. Components of secondary dose expressed as a percent of the total secondary dose
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Table 1. Selected organ dose for typical treatment field

0 ZAbok 4 A A ol
T * Organ Ael Az Total SR
Head and Neck Breast 20 cm 1.7 0.5
(10x10 cm, No wedge) Ovaries 50 cm 0.17 0.053
Testes 70 cm 0.086 0.012
Head and Neck Breast 20 cm 3.4 0.68
(10X10 cm, 45 wedge) Ovaries 50 cm 0.37 0.068
Testes 70 cm 0.17 0.014
Breast Opp. Breast 10 cm 3.1 0.16
(10X10 cm, 30" wedge) Ovaries 20 cm 2.6 0.72
Mantle Ovaries 20 cm 6.5 0.54
(25%25 cm, Blocked) Testes 40 cm 1.2 0.12
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