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= Abstract =

A Study on clinical Considerations caused by inevitably
Extended SSD for Electron beam therapy

We are often faced with the clinical situations that is inevitably extended SSD for electron
beam therapy due to anatomical restriction or applicator structure. But there are some
difficulties in accurately predicting output and properties. In electron beam treatment,
unlike photon beam the decrease in output for extended SSD does not follow inverse—square
law_accurately because of a loss of side scatter equilibrium, which is particularly significant
for small cone size and low energies.

The purpose of our study is to analyze the output in changing with the energy, cone
size, air gap beyond the standard SSD and to compare inverse~square law factor derived
from calculated effective SSD, mominal SSD with measured output factor.

In addition, we have analyzed the change of PDD for several cones with different SSDs
which range from 100cm to 120cm with Gem step and with different energies(6MeV, 9
MeV, 12MeV, 16MeV, 20MeV).

In accordance with our study, an extended SSD produces a significant change in beam
output, negligible change in depth dose which range from 100cm to 120cm SSDs.

In order to deliver the more accurate dose to the neoplastic tissue, first of all we rec-
ommend inverse-square law using by the table of effective SSDs with cone sizes and ene-
rgies respectively or simply to create a table of extended SSD air gap correction factor.

The second we need to have an insight into some change of dose distribution including
PPD, penumbra caused by extended SSD for electron beam therapy.
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{18! 5) 12MeV Air gap correction output factor
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{& 1) The table of inverse-square law factors by effective SSDs
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cone
4cone Bcone 10cone 15cone
energy
BMeV SSDeff = bbem SSDeff =67cm SSDeff =83cm SSDeff = 86¢cm
© factor =0.716 factor =(0.757 factor =0.797 factor =0.803
IMeV SSDeff=71cm SSDeff = 85¢cm SSDeff = 89cm SSDeff = 94cm
© factor =0.768 factor =0.801 factor =0.808 factor=0.817
'1 IMeV SSDeff =81cm SSDeff = 85cm SSDeff = 90cm SSDeff =92cm
© factor =0.792 factor =0.801 factor=0.810 factor =0.814
(& 2) The table of Measured output factors
cone
Acone Bcone 10cone 15cone
energy
6MeV 0.726 0.759 0.799 0.803
IMeV 0.770 0.801 0.808 0.818
12MeV 0.792 0.803 0.809 . 0.814

@ Clinical application
Anatomical restriction®]1} applicator structure %
ol &3] nominal SSD 100¢mo} SSD 110cmo.2 &4
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(& 3) 6MeV Electron Depth/PDD under various SSDs

PDD/ |
5D 100cm | 150cm | 110cm | 115¢cm | 120cm
Dmax | 12 | 12 12 12 12
90%. | 17.06| 16.44| 16.56| 16.56| 17.06
°80% | 18.94| 18.50| 18.38| 18.31| 18.25
70% | 19.75| 19.50| 20.06| 20.31| 20.19
50% | 22.63| 22.50 | 22.50 | 22.63| 22.56
30% | 25.13| 25.25| 24.94| 25.25| 25.25

{E& 4) 9MeV Electron Depth/PDD under various SSDs

PD/ | -
5D 100cm | 150cm | 110cm | 115cm | 120cm
Dmax | ~ 20 19 20 19 19

90% | 16.44| 26.19| 26.5 | 26.63| 26.8]
80% | 29.13] 28.63| 29 28.69 | 28.94
70% 30 30.44 | 31 29.81 | 30.31
50% | 33.81| 33.63| 34.19| 34.75| 33.49
30% | 37.56| 37.75| 37.56| 38.31| 37.75

(& 5) 12MeV Electron Depth/PDD under various SSDs

POD/

S<D 100cm | 150cm | 110cm | 115cm | 120cm
Dmax 26 25 26 26 26
90% | 35.5 36 3 36.56 | 35.63
80% | 38.88| 40.05| 39 39.94 | 40.31
70% | 42.25| 43.69| 42.88| 42.63| 42.89
50% | 47.75| 48.69 | 47.88| 47.56| 47.94
0% | 52.63| 52.75| 52.25| 52.63| 53.06
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Electron beam X 8A] E7}9314 2449 SSD
7198 943 23 HE energy, cone size¥Z
A4 effective SSD A8 ¥ T nominal SSD
(100cm) 9} extended SSD2] H]E energy, cone size
W2 tabulationd air gap correction factor 24
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