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Study on the beam properties of small field sizes

Dept. of Radiation Oncology, Yonsei University, College of Medicine

JeongHee Cho, SangKyu Lee, SeungKwon An, Jell Park

Purpose : The aim of this study is to investigate the properties of small field size and to measure the penumbra
and central axis depth dose varying to the jaw setting and off axis distance for indicate this data to
small field sizes radiation therapy.

Material and methods : The percentage depth dose, beam profile and central axis output dose was measured by
farmer type ion chamber and pinpoint chamber using Primart linac with 6MV energy. Beam quality
and penumbra variations according to the central axis shift, from center to every Zcm outside
increment, and field size, from Ixlcm to 10x10cm was investigated and compared with that of the
standard geometrical condition’s results

Resuits : The differences of measured values between two ion chamber was about 37% at 10cm depth with
1Xlcem field sizes but as field size increased this differences was diminished gradually. Measured data
from various off axis distance with the different asymmetric collimations are not changed significantly
but as size decreased the dose variation was increased and at 1xlcm field size dose difference among
off axis distance was as much as 13%, and as shallower the measured depth the central axis dose
variations among the OAD was increased, penumbra was not changed noticeably depending on off
axis distance but the percentage of penumbra from its initial field sizes was strongly dependant on
field sizes and penumbra occupation rates of its own field sizes ranging from 6% at 10x10cm to 50%
at Ixlcm field size.

Conclusion : For imrt treatment, there are several numbers of different gentry angles with beams of nonuniform
fluences are required and several complex factors involved. Among them the characteristics of beam
output varying to the geometrical setting and design of collimators are of important to attaining a
good treatment results. As mentioned in results the differences of measured values are changed
significantly depends on ion chamber volume, depths and field size. For providing quality radiation
treatment, especially at small field size, those factor’'s should have considering deliberately.
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Fig 1. Beam profile varying to the F.S. at 10cm depth
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Fig 2. Beam profile varying to the F.S. at Dmax
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Table 1. Central axis percentage depth dose varying to the field size, depth and OAD
OAD(cm)
Field Size 0 2 4 6 8 10
) . 1X X 1X 1X 1X
Collimator setting 1X1 15,25 | 3545 | -55.65 | -75 85 -95, 105
Depth & PDD
1X1 15 5959 6467 64.79 6358 6757 66.60
5 4732 4954 5118 51.30 50.13 52.35
10 3191 36,14 3658 347 35.35 36,69
15 249 26,14 %35 %.06 2598 26.03
. . 3X 3X 3X 3X 3X
Collimator setting 3X3 05,35 | 2555 | 4575 | 6595 | -85 115
Depth & PDD
3X 3 15 8860 8897 91.87 R 9356 9453
5 7385 7420 7478 76,89 7712 7170
10 5421 54.43 55,88 55,99 55.99 56,10
15 3841 4001 4075 4086 4054 4043
) ) 5 X 5 X 5X 5 X 5 X
Collimator setting 5X5 15, 45 15,65 | 3585 | -55105 | 75 125
PDD & PDD
5X5 15 91.87 235 %.25 %22 97.07 ®15
5 7759 7887 %098 8168 82.96 8191
10 50,00 59,11 60.56 60.90 60.90 61.12
15 4374 385 4470 44381 4459 4470
) ) 10 X 10 X 10 X 10 X 10 X
Collimator setting 10 X 10 3.7 L9 111 3,13 5 15
PDD & PDD
10X10 15 %828 B64 10154 10263 10347 10468
5 8659 86,82 89.16 90.09 9068 91.49
10 67.93 68,15 69,82 7033 70,49 7083
15 51.96 52,06 53,02 5324 5324 53.34
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