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= Abstract -
The Dose Distribution of Arc therapy for High Energy Electron

5.5, Chu, Ph.D,, G.E. Kim, M.D., C.O, Suh, M.D., C.Y, Park, M.D,

Dept, Radiology and Nuclear Medicine, College of Medicine,
Yonsel Univeristy Seoul, Korea

The treatment of tumors along curved surfaces with stationary electron beams using cone collimation
may lead to non-uniform dose distributions due to a varying air gap between the cone surface and patient,
For large tumors, more than one port may have to be used in irradiation of the chest wall, often leading
to regions of high or low dose at the junction of the adjacent ports, Electron-beam arc therapy may
eliminate many of these fixed port problems,

When treating breast tumors with electrons, the energy of the internal mammary port is usually
higher than that of the chest wall port. Bolus is used to increase the skin dose or limit the range of the
electrons. We Investigated the effect of varlous arc beam parameters on the isodose distributions, and
combined into a single arc port for adjacent fixed ports of different electron beam eneries. The higher
fixed port energy would be used as the arc beam energy while the beam penetration in the lower energy
reglon would be controlled by a proper thickness of bolus,

We obtained the results of following:

1, Itis more uniform dase distribution of electron to use rotation than stationary irradiation,

2. Increasing Isocenter depth on arc irradiation, increased depth of maximum dose, reduction in surface
dose and an Increasing penetration of the linear portion of the curve,

3, The deeper penetration of the depth dose curve and higher x-ray background for the smaller field
sized,

4, If the isocenter depth increase, the field effect is small,

5. The decreasing arc beam penetration with decreasing isocenter depth and the isocenter depth effect
appears at a greater depth as the energy increases.

6. The addition of bolus produces a shift in the penetration that is the same for all depths leaving the
shape of the curves unchanged.

7. Lead strips 5 mm thick were placed at both ends of the arc to produce a rapid dose drop-off.,

&k j0RIEE w4 gatulel 23 o] fol dS



I. M &

AN TR Fede 498 gRfde AEe o
o=l FHalde] 2|k EAlubgigte] s x| o &2 A
HA 7| FHoll HFEAA 2l5Ee

el 4 A Feols] wiiel ghel cone 0 F4
&AL Sgl conent 3| 8718 Tk whA o] clasw &
off AUt A2 E dAlsy vl coneol 4L+
el 3ol HES Al g H4ste] EAMGu] 24}
o Alolo] bl mbel dekal s} #a kiAol
Yot PSR HYREEE ol A ®ef i

A 13MeV M3 spkzleof A dblslE= 8, 10,
12 MeVel ol #Ala-& chokgh W o2 31 (A
RC) A4 # 9ol 757 HBE25 9920 int-
ernal mammary 35s} o] 22} ol f ofv=le] 2
Al g o]l JE2AME = Al bolus 2} 3] HEALRA 13]4)
Aol A of 4Aql MEH-EE dF 4 glsleh

I. & 8 % ¢

¥ AfelMe 13MeV MY ridr) 2aE YaEE
8, 10, 12 MevVal mollvjAl Habd§ Abgsiglen 2}
F719] Pale 360° el HAAE WA 5
Ui HHEEE O~1rpmE 2ol 7h5ebn ek
£ 100~300rads 2 =AY 9~ gln Alas Hapde

0.2 mmPy 2| Aahelel 2o} gz aukgt Hoyzd

olfzlgt 2%olel 2 X-Meol w4H s e},

Hab4 collimeter v 0~35 em#pal 7piAl 7 4= 9l=
cong& 2 x 4 amell 4 1Bam ¢#&l o8] 52l Fu)
seo| glow M zAE #FE Lomx 16 cm?|  Fabw s
-0t 744 & 59F 10emzl S = A 2s qivh,

ZA 2] Zhaaie] Al fRE dpel F
mmPb 4 6~12MeV A4 Sl A 4 9l9l
2 2k el 2 AghAE wr) fldhed 2y
ol #lofl = BF Aol slgict,

A AFE FR54 9 dgirel 4 9
§ dosimetry 8} TLDH Algedigion 48232 99
lem o2l FelAwalah 20 4 71y YEEHE
a7 Y Eelagy B5S 2y 13 el
A 3 apgabg o,

ARG UEE SRR 2 e HEH o E um

£ 3~5

. Polystylene phantom for dosimetry of high
energy electron, -

Source

Fig. 2. A diagram of the setup used for stationary
beam films and as the arc setup,
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Fig. 3. Dose distribution of arc irradiation for 10
MeV electron.
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Fig. 4, Central axis depthdose for stationary and arc
beam, Arc angle is 150°.

Depth  cm

Fig. 5. Central axis depth dose for stationary and
arc beam with large field size.
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Fig. 7. Central axis dose for stationary and arc beam
of 6 MeV electron, Arc angle is 150°,
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Fig. 8, Central axis depth dose distribution for sta-
tionary and arc beam of 12 MeV eclectron,

Arc angle is 150°,
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The variation in the arc beam central axis
B0% depth with isocenter depth as a function
of beam energy and field width,
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Fig, 10, Isodose distribution for stafionary irradiation
with 12 MeV and 8 MeV,

Fig. 11, Isodose distribution for rotating irradiation

of 10 MeV electron beam,

Fig. 12,

Isodose distribution for a 10 MeV electron
beam using 1.5 cm bolus in part of the arc.
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Fig, 13, Isodose distributions for a 12 MeV beam
using 3 cm bolus in part of the are,
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Fig. 14, The effect of added bolus on central axis

depth dose distribution, arc angle is 150°.
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Table 1, The Variation of the ratio D(r)/Dir ,) with
isocenter depth

r (cm) Calculated Measured
DUr)/D(r ) D(r)/Dirg)
18 0.819 0.8
15 1.000
12 1.286 1.3
10 1.622 1.7
8 2,223 2.1
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