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Variation of Effective SSD According to Electron Energies
and Irradiated Field Sizes

Chil Yong Yang, M.S., Ha Yong Yum, M.D. and Tae Sik Jung, M.D.

Department of Radiation Oncology and Physics, Kosin Medical College and Medical Center

It is known that fixed source to skin distance (SSD) cannot be used when the treatment field
is sloped or larger than the size of second collimator in electron beam irradiation and inverse
square law using effective ssd should be adopted. Effective SSDs were measured in different field
sizes in each 6, 9,12, 15 and 18 MeV electron energy by suing NELAC 1018D linear accelerator of

Kosin Medical Center.

We found important parmeters of effective SSD.

1. Minimum effective SSD was 58.8 cm in small field size of 6 X6 cm and maximum effective
SSD was 94.9 cm in large field size of 25X 25 cm, with 6 MeV energy. It’s difference was 36.1 cm.
The dose rate at measuring point was quite different even with a small difference of SSD in small

field (6 X6 cm) and low energy (6 MeV).

2. Effective SSD increased with field size in same electron energy.
3. Effective SSDs gradually increased with the electron energies and reached maximum at 12
or 15 MeV electron energy and decreased again at 18 MeV electron energy in each identical field

size.

And so the effective SSD should be measured in each energy and field size for practical

radiotherapy.
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Fig. 1. Collimator system.
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Table 1. Depth of Reference Point (dm)

- Energy of electron Depth (mm)
6 MeV 12.0
9 MeV 18.0
12 MeVv 18.5
15 MeV 18.0
18 MeV 17.0
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Table 2. Dependence of Dose Rate of 6 MeV Electron on Field Size and SSD

Field size
Gap (cm)
6x6 10x10 15x 15 20 x 20 25 x 25
0 86 (1.000) 102 (1.000) 110 (1.000}) 115 (1.100) 118 (1.000)
2 81 (1.030) 97 (1.025) 105 {1.023) 110 (1.022) 112 (1.026).
5 75 (1.070) 90 (1.065) 99 (1.054) 103 (1.056) 107 (1.050)
10 63 (1.168) 79 (1.136) 86 (1.130) 91 (1.120) 94 (1.106)
15 64 {1.261) 70 {1.207) 78 (1.187) 82 (1.184) 86 (1.156)
{ )i Iqll
Table 3. Dependence of Dose Rate of 9 MeV Electron on Field Size and SSD
Field size
Gap (cm)
6x6 10x 10 15x 156 20x 20 25 x 25
0 99 (1.000) 110 (1.000) 115 (1.000j. 119 (1.000) 123 (1.000)
2 94(1.025) 104 (1.028) 109 (1.021) 114 (1.021) 117 {(1.025)
5 86 (1.072) 97 {1.064) 102 (1.061) 107 {1.054)} 110 (1.057)
10 75 {1.148) 86 (1.130) 92 {1.118) 97 (1.107) 100 (1.109)
15 66 (1.224) 77 (1.195) 83 (1.177) 88 (1.162) 91 (1.162)
( ):vlop
Table 4, Dependence of Dose Rate of 12 MeV Electron on Fieid Size and SSD
Field size
Gap (cm)
6x6 10x 10 15x 15 20 x 20 25x 25
0 102 {(1.000) 107 (1.000) 110 (1.000) 114 (1.000) 114 (1.000}
2 96 (1.029) 100 (1.032) 105 (1.022) 109 (1.022) 109 (1.021)
5 89 (1.071) 95 (1.063) 100 {1.051)} 103 (1.054) 103 {1.049)
10 79 (1.133) 85 (1.120) 88 (1.117) 92 (1.112) 92 (1.113)
15 69 {1.216) 76 (1.188) 79 (1.182) 84 (1.167) 84 (1.161)

{ ):vlop
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Fig. 4. Determination of effective SSD of 6 MeV electron.

Table 5. Dependence of Dose Rate of 15 MeV Electron on Field Size and SSD

Field size
Gap (cm)
6x6 10x 10 15x 15 20 x 20 25 x 25

0] 118 {1.000) 122 (1.000) 118 (1.000) 119 (1.000) 118 (1.000)

2 110 (1.035) 111 (1.048) 112 (1.026) 113 (1.025) 112 (1.025)

5 102 (1.075) 104 (1.083) 106 (1.055) 108 (1.051) 105 (1.061)
10 90 {1.145) 93 (1.145) 95 (1.114) 97 {1.107) 96 (1.132)
15 78 (1.229) 85 (1.198) 86 11.171) 88 (1.165) 88 (1.160)
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Table 6. Dependence of Dose Rate of 15 MeV Electron on Field Size and SSD

Field size
Gap {cm)
6 x6 10 x 10 156x 15 20 x 20 25 x 26
0 117 {1.000) 119 (1.000) 115 (1.000) 109 (1.000) 106 {1.000)
2 109 (1.036) 111 (1.035) 106 (1.041) 101 (1.022) 100 (1.031)
5 102 (1.071) 104 (1.069) 100 (1.072) 98 (1.055) 97 {1.046)
10 89 (1.146) 93 (1.131) 91 (1.124) 90 (1.103) 851(1.118)
15 79 (1.216) 81 (1.212) 83 (1.177) 80 (1.164) 79 (1.156)
( ):ivilep
Table 7. Dependence of Feff on Field Size (NELAC — 1018 D)
E (MeV
Field size {cm) nergy (Mo
6 9 12 15 18
6x 6 58.8 65.2 71.8 66.3 67.7
10 x 10 71.3 75.1 77.0 741 69.1
15x 15 79.0 82.9 84.8 86.0 75.0
20 x 20 80.3 90.8 87.6 89.0 820
25 x 25 94.9 90.8 89.0 91.0 82.3
Table 8. Dependence of Feff of Incidence Energy (NELAC — 1018 D)
Energy (MeV) Field size (cm)
6x6 10x 10 15 x 15 20 x 20 25x 25
6 58.8 71.3 79.0 80.3 94.9
9 65.2 75.1 82.9 90.8 90.8
12 71.8 77.0 84.8 87.6 89.0
15 66.3 741 86.0 89.0 91.0
18 67.7 69.1 75.0 82.5 82.3
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