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Fig. 1. Schematic diagram of skin dose measurement.
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Fig. 2. Variation of skin dose according to change of skin spoiler
separation and spoiler thickness at 15X15 cm’ field size.
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Fig. 3. Variation of skin dose according to change of skin spoiler
separation and spoiler thickness at 30x30 cm? field size.
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Fig. 4. Dose variation at 0.4 cm depth according to change of
skin spoiler separation and spoiler thickness with 15X15 cm?
field size.
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Fig. 5. Dose variation at 0.4 cm depth according to change of
skin spoiler separation and spoiler thickness with 30X30 cm’
field size.
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Table 1. The change of surface dose by surface spoiler sepa-
ration and spoiler thickness at 15x15 cm’ field size

Table 3. The change of surface dose by surface spoiler sepa-
ration and spoiler thickness at 30x30 cm’ field size

Unit (%) Unit (%)
3sS Spoiler thickness (cm) ssS Spoiler thickness (cm)
(cm) 0.5 12 18 2.5 10 MV open (cm) 05 12 1.8 25 10 MV open
3 76 94 97 97 24 3 86 100 102 102 38
5 72 87 89 89 24 5 85 98 100 100 38
7 66 78 80 80 24 7 83 96 98 98 38
9 61 66 68 68 24 9 81 9 98 97 38
15 46 52 51 51 24 15 73 82 83 83 38
20 39 2 41 41 24 20 67 73 73 73 38
25 34 35 35 34 24 25 61 65 65 64 38

Table 2. The change of 0.4 c¢m depth dose by surface spoiler
separation and spoiler thickness at 15x15 cm’ field size

Table 4. The change of 0.4 cm depth dose by surface spoiler
separation and spoiler thickness at 30x30 e’ field size

Unit (%) Unit (%)
sSS Spoiler thickness (cm) 3sS Spoiler thickness (cm)
(om) 0.5 12 1.8 2.5 10 MV open (cm) 05 12 18 25 10 MV open
3 93 101 102 101 73 3 97 99 103 102 82
5 92 99 100 100 73 5 96 98 102 101 82
7 91 98 99 97 73 7 96 98 101 100 82
9 90 93 95 95 73 9 95 98 101 100 82
15 86 88 87 87 73 15 94 97 98 98 82
20 82 83 82 80 73 20 94 96 97 97 82
25 79 79 77 75 73 25 93 95 93 93 82
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Table 5. Relative dose table with surface dose and 0.4 cm depth
dose optimal spoiler in the various field size

Field  Spoiler Ss‘gfj:f Surface 04 cm  buildup
size thickness separation dose  depth dose depth
(cm) (cm) (cm) (%) (%) (cm)
5X5 1.2 3 62 92 1.2
1.8 3 65 93 12
2.5 3 64 92 0.8
10X10 0.5 5 60 90 1.2
12 7 60 94 12
1.8 7 64 94 12
2.5 7 64 92 12
15X15 0.5 7 66 91 16
0.5 9 61 90 1.6
12 9 66 93 12
1.8 9 68 95 1.2
2.5 9 68 95 1.2
20X20 0.5 15 58 90 12
12 15 64 94 1.2
1.8 15 65 93 12
2.5 15 65 93 0.8
25X25 0.5 15 67 92 1.2
0.5 20 59 91 12
12 20 64 94 12
1.8 20 64 92 12
2.5 20 64 92 0.8
30X30 0.5 20 67 94 12
0.5 25 61 95 12
1.2 25 65 95 12
1.8 25 65 93 12
2.5 25 64 93 12
nE Y A=

AT oA XA ARET Esh HEo] 4Y
A Zell e o] F7] wiEel 2ellUiA] 71&7)9] 4]
7} B33} ¥ 9ic}. Leung 572 cobalt 60 Y2%] 240l
A ARF AT BE 65%2 R 319,07, Purdy ¥
€ 6 MV A%7H710]l i3t gR-deko] 50%2 7Ha-ghcla
Basie) oldg e oA PAale] e AEAS
< AFES G st A Foll 21X g Foke) X gl
2 e A4yt Wk ekl AENNE BF
1A ARUAE Efeke Aol nigkAsld.
ey A7 ARG TelUAE o715 714
71E AAsb7lolle AEE AVt B BdE g oy
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Akt o 2 HE] ] o] Agh Az FAMAS] ollujA] 9 HA
7t Qow, AiHes zAoke A7 Adkate] FAl%E
AL Gt Ak Fuizkel Azlele 47t dAt ok
I 3t oAk AAle] FrdAdFol] vhgh g2 zAok
9] @9 AkRe] TP ARTE il wo] Sk
o] Al ut2m] FAHELPe] X 5ol Attt ¥
79 Ade 5~15 em7}t 74 Agsiokar slgick. Doppke
52 stz AE FzA AFE ST H A
T Agslo] 10 MV X-40.8 543 5745 skt %)
2ol djell E=der1% skdek Bric £ 18 MV aelviA]
FAA N i3l lucite AHhg AH8slol Atakat 25k
9] Agl7} 22 cmQl 7% 1.8 cm Agkake] FA7L A AAE
sleks 819t} Doppke 5 212|599 o] A= X &
7t 571 YA 0.5 cm ZolollAle] Aol Hol® A
#F3ke] 90%= FojoRdirhi slgivt.

E ATME 10 MV VA X-4of] Aghas g8
Al FEES G3E GASEA 04 cm Zolell 90% o] 4
FE 248 Ut ok 6 MV oA ¢}k FAREE 12 em
Zololl HuidEgAe] B2 ¢ v Ak 2A ] A
AFE v 2w Akt ARs ARS ¢ 4 Ik

B ool 10 MV X-49] AE A% T7MHE 23
o7 A& FAd| ARkE 4hdslgon zAHA s At
o A, At AET A-”E W3 AFHA A%
AL AFogHe A 27 A F Uk oEH
Z47ke] ZERXE Table3pA|F .24 oFAo] X gadsE 7|

e 4 92 Ae= AzZkElrH(Table 5).
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Abstract

The Variation of Surface Dose by Beam Spoiler in 10 MV Photon
Beam from Linear Accelerator

Seong-Cheol Bae, Jun Ho Kim, Choul Soo Lee

Department of Radiation Oncology, Kosin University Gospel Hospital, Busan, Korea

Purpose: The purpose of this study is to find a optimal beam spoiler condition on the dose distribution near the
surface, when treating a squamous cell carcinoma of the head and neck and a lymphatic region with 10 MV
photon beam. The use of a optimal spoiler allows elivering high dose to a superficial tumor volume, while
maintaining the skin—sparing effect in the area between the surface to the depth of 0.4 cm,

Materials and Methods: The iucite beam spoiler, which were a tissue equivalent, were made and placed
between the surface and the photon collimators of linear accelerator, The surface—dose, the dose at the depth
of 0.4 cm, and the maximum dose at the dmax were measured with a parallei—plate ionization chamber for 5X5
cm? to 30X 30 cm?® field sizes using lucite spoilers with different thicknesses at varying skin—to—spoiler separation
(SSS). In the same condition, the dose was measured with bolus and compared with beam spoiler.

Results: The spoiler increased the surface and build—up dose and shifted the depth of maximum dose toward
the surface. With a 10 MV x—ray beam and a optimal beam spoiler when treating a patient, a similer build—up
dose with a 6 MV photon beam could be achieved, while maintaining a certain amount of skin spring. But it was
provided higher surface dose under SSS of less than 5 cm, the spoiler thickness of more than 1.8 cm or more,
and larger field size than 20X 20 cm? provided higher surface dose like bolus and obliterated the spin—sparing
effect. the effects of the beam spoiler on beam profile was reduced with increasing depths.

Conclusion: The lucite spoiler allowed using of a 10 MV photon beam for the radiation treatment of head and
neck caner by vyielding secondary scattered electron on the surface. The dose at superiicial depth was
increased and the depth of maximum dose was moved to near the skin surface. Spoiling the 10 MV x—ray beam
resulted in treatment plans that maintained dose homogeneity without the consequence of increased skin
reaction or itreat volume underdose for regions near the skin surface. In this, the optimal spoiler thickeness of 1.2
cm and 1.8 cm were found at SSS of 7 cm for 10X 10 cm? field. The surface doses were measured 60% and
64% respectively. In addition, It showed so optimal that 94% and 94% at the depth of 0.4 cm and dmax
respectively.

Key words: |ucite spoiler, spoiler—to—skin separation, head and neck RT, 10 MV X—ray
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