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= Abstract=

A Study on Dose Distribution outside Co-60 7 Ray and 10MV X Ray Fields

Wee Saing Kang, M.S., Seung Jae Huh, M.D., Sung Whan Ha., M.D,

Dept. of Radiology, College of Medicine, Seoul National University

The peripheral dose, defined as the dose outside therapeutic photon fields, which is resp-
onsible for the functional damage of the critical organs, fetus, and radiation-induced carcino-
genesis, has been investigated for ©Co 7 ray and 10 MV Xray. It was measured by silicon diode
controlled by semiautomated water phantom without any shielding or with lead plate of
HVL thickness put horizontally or vertically to shield stray radiations. Authors could obtain
following results,

1. The peripheral dose was larger than 0.7% of central axis maximum dose even at 20
cm distance from field margin. That is clinically significant, so it should be reduced.

2. Even for square fields of 10 MV Xray, radial peripheral dose distribution did not coin-
cide with transverse distribution, because of the position of collimator jaws.

3. Betwoeen surface and d., the peripheral dose distributions show a pattern of the dose
distribution of electron beams and the maximum dose was approximately proportional to the
length of a side of square field.

4, The peripheral doses depended on radiation quality, field size, distance from field
margin and depth in water. Distance from field margin was the most important factor.

5. Except for near surface, the peripheral dose from phantom was approximately equal to
that from therapy unit.

6. To reduce the surface dose outside fields, therapist should shield stray radiations from
therapy unit by lead plate of at least one HVL for 10 MV X-ray and by bolus equivalent
to tissue of 0.5cm thickness for $°CQ.

7. To reduce the dose at depth deeper than dn, it is desirable to shield stray radiations
from therapy unit by lead.
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Fig. 1. Schematic diagram showing experimental
setup. .
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peripheral dose of the square fields of 10
MV X-ray.
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Fig. 4. Lateral peripheral dose distributions on principal plane,
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Table 1. Comparison of Measured Scatter Dose and Calculated one by Clarkson Method
a. %%CO 7 ray

Distance from Field Margin

Field Size Depth 2cm 5cm 10cm 15¢cm 20 cm
Meas V. CM Meas V CM Meas V CM Meas V CM Meas V CM
5X 5cm 0.5cm 2.8% 0.5% 1.5% 0.3% 1.8% 0.1% L17% 0.0% 1.5% 0.0%
5 4.1 2.5 1.8 0.7 1.7 0.2 1.6 0.1 1.4 0.0
10 4.9 3.8 2.1 1.4 1.6 0.5 1.4 0.2 1.3 0.1
15 5.0 4.5 2.2 1.9 1.4 0.7 1.2 0.4 1.1 0.2
10X10 0.5 6.3 1.3 3.3 0.7 2.7 0.3 2.4 0.1 1.7 0.0
5 8.2 4.6 4.0 1.0 2.9 0.7 2.4 0.3 1.8 0.1
10 11.3 7.8 4.9 3.4 2.8 1.3 2.3 0.6 1.8 0.3
15 17.2 10.0 5.1 4,9 2.8 2.0 2.1 1.0 1.6 0.4
15X15 0.5 7.9 1.8 4.7 1.1 3.3 0.4 2.7 0.2 1.8 0.1
5 1.6 6.2 6.5 2.7 3.5 1.1 2.8 0.5 2.0 0.2
10 18.4 10.9 7.4 5.3 3.9 2.1 2.8 1.0 2.1 0.4
15 20.9 14.7 7.6 7.8 4.0 3.3 2.7 1.6 2.1 0.7
20 X 20 0.5 9.0 2.3 5.0 1.3 3.8 0.5 2.8 0.2 2.0 0.1
5 13.1 7.3 7.2 3.3 4.3 1.4 3.1 0.6 2.2 0.3
10 23.2 13.5 9.1 6.9 4.9 2.8 3.3 1.4 2.3 0.6
15 29.5 19.1 9.6 10.1 5.2 4.4 3.3 2.2 2.3 1.0
b. 10 MV X-Ray
Distance from Field Margin
Field Size Depth 2cm 5cm 10 cm 15¢cm 20 cm

Meas V. CM Meas V CM Meas V. CM Meas V CM Meas V CM

5X 5em  2.5cm 2.8% % 1.6% % 1.2% % 1.0% % 0.8% %
5 29 03 L6 01 1.2z 00 LO 00 08 0.0
10 %4 1.3 L7 04 L2 01 LO 0.0 0.7 0.0
15 3.4 24 L7 07 L1 02 L0 01 0.7 0.0
10X10 2.5 5.7 — 8.2 - 1.8 — Lz A —
5 59 0.6 33 02 1.8 01 L2 00 LO 0.0
10 68 25 36 09 L9 02 L3 01 L0 0.0
15 70 46 37 L7 L9 05 L4 0.2 L0 0.1
15%15 2.5 7.5 — 4.6 — 2.6 - L7 — 13 —
5 7.6 08 45 03 26 01 L7 01 L3 0.0
10 &9 34 50 1.3 28 04 L8 0.1 L4 0.0
15 9.7 67 54 25 29 09 1.8 0.4 L4 0.2
20%20 2.5 9.1 - 7.5 — 3.0 - 20 - L5 —
5 93 09 58 03 31 6l 20 01 L5 0.1
10 1.6 41 67 16 34 05 22 02 1.6 0.1
15 133 82 69 32 36 L2 23 05 L7 0.3

Mean V: measured value
CM: Clarkson Method.
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