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Abstract

Skin Dose Distributions with Spoiler of 6MV x-ray
for Head and Neck Tumor

Ho Soo Lee, Jong Keol Lee, Byung Jun Lee,
Department of Therapeutic Radiology College of Medicine

Ewha Womans university

It is very useful benefits to use the megavoltage photon beams in deep site tumor radiotherapy
for skin sparing effects, But, In some cases of head and meck tumors, it is often necessary to
use spoiler for rapid buildup on skin region,

A spoiler with tissue equivalent material to be moved between the patients and the collimator
can increase or control the skin dose and buildup region due to position and thickness of the
spoiler was measured, Then, the effect of spoiler on skin dose and build up region in protruded
tumor of head and neck was evaluated quantitatively,

The measurements were abtained with PTW 2334 chamber (Markus type) on a polystylene phantom
for 6MV x-ray from an accelerator,
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Build up Ratio (%)
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FS(cm®) 10 x 10 15 x 15
pth(mm)
Inter Z 7 12 2 7 12
val(cm) '
0 93 | 100 99 94 | 103 | 100
1 94 | 103 | 100 95 | 104 101
2 93 | 102 | 101 94 | 103 | 100
-5 82 97 | 100 84 | 100 | 100
10 66 30 99 68 94 99
15 55 89 98 56 93 99
20 50 82 97 53 87 98
30 46 80 96 50 84 97

(& 2) Doses{BUR?) as depth, field size and interval for 1,0cm thickness spoiler

FS(cm’) 10 x 10 15 x 15
pth(mm)
Inte 2 7 12 2 7 12
val(cm) :
0 100 99 98 | 103 | 100 93
1 100 99 99 | 104 99 99
2 97 | 100 99 | 102 99 99
5 85 99 98 88 98 100
10 68 92 98 72 96 | 100
15 57 91 98 61 a5 99
20 52 83 97 56 86 99
30 47 | 81 97 51 82 99

(& 3) Doses{BUR"} as depth, field size and interval for 1,5cm thickness spoiler
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—179—

Depth
—o— Tmm
—— 1 2mm



2 32 lenFA o ARRE ARSI ST Bl R EH oA o M2 Abekaa) wRgke] 71|
2 Wsjsie] FR3e] A 2mm Folol o] HFEE 93%cl A 46%2 s S

jo
2
~J
&
o©
=2
x
rr
—_
[}
=
=
R
[o=]
[}
=
—
ro
=
=
N
o,
=2
R
fir
O
D
==
=2,
x
\O
(=)
fi
rx
ofit
(&
o
M
o
ax
R

2, RUIMEXIAS] &Y

oz 6MVe] X-A&2 F23} 1.5em HololA HujAdgo] FojEn yRZBoz= Mgo] F3
#HaH7] Qi lemFAA AT AMSERE B 27 49 Zo] IR Age 0, 5, 10,
15, 20em2 F7FetSd HYAFAHS 95 gHo=RY 5, 10.2, 13.9, 14.8m= F7l8lg ot

FS 10 * 10 cm ?
spoiler thickness

—
)]
N\

} 0. 5cm
1. Ocm

12 @l Scm
E 10
= g
I =
a
(8]
(=]

Interval (cm)
(18! 4> D.. shift for spoiler thickness

Eie gl FA7E0.5, 1, 1.5mol A Akbda) 95719 AgE 0, 1, 2, 5, 10, 15, 20,
30enz F7MAEH AW HUAFNHL RFEHAA FEH AH Fokedon ASwEA) 1.5
m@W 74 2 Fo2 wiseigict ‘

I3 5 AFRESA 1)t Ahdaz) 5879 7HEe] 0, 10, 30emYe) wEITure] ARG
Aol 45 RAFE ZAHAT AU JEEHAA FE HA ZUksid.

ickniss(cm)
_ 0.5 1.0 1.5
Interval{cm _
0 10, Omm 5. Omm omm
] 11.0 6.6 3.0
2 . | 11.8 7.8 45 |
5 13.0 10.2 8.0 !
10 14.0 12.3 11.1 !
15 14.5 13.9 13.2
20 14.9 14.8 14.8
L 30 15.0 150 | 150

{8 4) D.. shift for spoiler thickness

— 180 —



100

" —

i

2
2 ! = F$ 10 * 10 cm
= Interval
5 0 / /
g' / —— Ocm
- 60 -o- 10cn
= / ’ —a— 30cm
2 50 = :

40 — — —
1 1.5

¢. 2 6.5
: Tissuve depth {cm)

{38! 5> Build up curves for interval of 1cm thickness spoiler

3, BAREME| A

At Bl REel A Zho g HALE o]FX JSuje] Azt o HRe M Frk= 19
63} Zro] ZA1Z} 0,15,30,45,60=004 AL w7}t YT FRe FFojd Fuie] Mo wizt
o] 7ol wel 60~95%(BUR™ &} AR ge ZAHGon Bard o HEFgHo] ML 80~
100%(BUR™) 2 AZAEQ 27} Astdn FFoju} @] Make EaAol Sd 342l 90-100%
(BURY) 9] B2 Mzo] ZAHILE

= </ —-Bolus, Smm
o 86
E : . -o- lcm spoiler
N g4 cm Interval
)
= 82 (¢ ~H= —= = —
=80
78 3 1 i 1 I
0 135 - 30 45 60
Sloped Angle ({degree)
{38! 6) Skin dose as skin siope for 1cm spoiler and Smm bolus
4, LMEE
SFqto] g o] ZFFY7R| Aols o] -LH”PX] 6MV x-4do2 Xzsldol & kAol Ujste]
IemFEas 9 Fo)X 10enA 2o FA Tz JEE Hol g HI3siEA FPl| FLsH 953 A

e T 0. ad )

— 181 —



(2! 7) lcm spoilerZ 0|25l Al S8ol= 25

v. 2 &t

JAPAZAIR 89 A2 Al ARX87](400kVp) EE AA-13794 X 87](662ke V)5
"]‘%3]'3'1 o Hojo AL JRAF F7he R AREUEC TR FFE]
Al EAE ] gt} HIoe HIFHAZE o]e 1oyA] d2Mg As Al ol ol

I @A A AERE AT AX AW EAde BHEYG A8 FFe
o] 2olyA] 7H&571e] Az)7 Bt Ha ot
FLE 60 9FANZAANAM HEERLFo] FHF 65%2 SHRT. % o0 Purdy52
1745710 digh 32 2 B FSA M R o] 50%=2 At BuE gl o
a9 B dFAE] HREI T 53] it

a2 9§ B J‘]H:L“o‘ﬂ]’\‘] A Fgolut BEE Ui flo g HoUl FPA R HF

o,

0,

o
il |
-iN
2
F{D >

r

89l 499 Ag A% VIT VY A2 43S 79T 5 U 59 Tl wdsE 9us
ARAFE BA AF 3 ARSI 4L 34 Tdoz ZAE 4 olot ek, T2
J @Raslet AU TAE eI M ANl ABE B B BYY

2% aoviA] 7K5719) A7 2713t
YN E 6H7HEET B S e 7R THE 2A31 A AEs T2 4FAEE FAMA
oy AT HRh, FARY, YAFAT JRTPl s FYol IR w Hr2ge A
FE S7E 7 A ol asiglon ATASL X-dEs AR e AN dEae

—182—



v.d B

F2, 2, SRR B FPNlE PRg0] ¥ ARUEI 2 TodA) BANL
AR ol vl sie ARG, SR ARE U1 fohd YNE, HolPFS H¥ol 2HD
292 TP ARsk B £ Qe 1-4MV olUiRg) BAAl s e, Tei 6MV ol4e T
A x-e olgded FARYL AZUHE JTEAY AP AR AFVF F7AAG ¢

297 35 B4R ol9Re 183t AR ZAdlH BAHE o
AEHAR WRE YolA] WP LRA TR Aol FAAee
VFAD F oA HRTge] B r
HRERY 4% AU 2D+ 9
o BA5EA AR IR
Soluh guiel MBE 2T & Usich
ARBE o|Shgo] YgH Ea ohfeh AUt QALGe] skn Belsi] NyaBE AY
% 0F 2T 4 Q) ARl PRIAE 4R AL & dokm YLe

ox
>
rflr
X
p

&
flo

(o7

ik
kl
Mo
rak

1. Fiorino C, Cattaneo GM, et al. : Skin dose measurements for head and neck radiotherapy.
Med. Phys 1992 : 19 :1263-1266

2. Gerber RL, Marks JE, Perdy JA. The use of thermal plastics for immobilization.
Int J Radiat Oncol, Biol, Phys. 1992 : 8 : 1461-1462

3. Wishko D, Lewinsiy B. Measurement of surface dose with one, two or three layers of lightcast.
Int ] Radiat Oncol Biol Phys 1977 : 2 : 363-365

4. Purdy JA. Buildup surface dose and exit dose measurements for a 6MeV linear accelerator>
Med Phys: 1986 : 13 : 259-262

5. Tannous NBJ, Gagnon WF, Almond PR. Buildup region and skin dose measurements for the
Therac 6 linear accelerator for radiation therapy. Med Phys 1981 : 8 : 378-381

6. Gerbi BJ, Khan FM. The polarity effect for commercially available plane parallel ionization
chambers. Med Phy 1987 : 14 : 210-215

7. Velkley DE, Mansion DJ, Purdy JA, Oliver GD Buildup region of megavoltage photon radiation
sources. Med Phy 1975 :2 :14-210-215

Gervi B], Khan FM Measurement of dose in the buildup region using fixed separation plane

~—183 —



parallel ionization chambers, Med Phys 1990 : 17 : 1041-1044

8. Leung PMK, Sontag MR, Maharaj H, Chenery S. Dose measurments in the buildup region for
co-60 therapy units. Med Phys 1976 : 3 : 169-172

9. Nilsson B, Schnell PO. Buildup effects at air cavities measured with thin thermoluminescent
dosimeters, Acta Radiol The Phys Biol 1976 : 15 : 427-432

10. Scrimger JW. Effect of air gap on absorbed dose in tissue. Radiology 1972 :102 :171-173

—184 —



