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7} A 8] Q3] 2] HRHEE SA4E 2457 9)
Bho] X3 714 7](ONCOR Impression, Siemens, Germay)
oA EH == 6 MV X3 AApad of A 10 MeV
=2 o g 3y o] &FHmatrix chamber)S o]-&3}e] 1]
ZWH = (beam profile) & &3} ATt
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ASH(ND,W)E 1 Gy F 4.515x10™° nCo.& w7 = o] 313l
o P o] 5tollA] SAHE AE = NAE HrE ol A A
& AT E 9 o](VeriSoft, PTW, Germany) S o]-8-3}¢] ZA}
9 A = (field symmetry) B He=(flatness), ¥ SH
T 55 9ok "2 BEE 7 7] vl =E211d 9

h hal
o) %) ZHEE 235 SIstol B ol 2ol Seldl
A ME (RW3 slab, PTW, Germany) 2] T2-& 30%30 cm’9]
HA e 1, 2,5, 10 mm FAE 7 # o 2 It lon &

3} 5719l B2 FA0] Y},

2
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Low metal alloy
Electron mold

— Block cutter device

Straight cutout block

Styroform(Goldform)
(thickness 17mm)

2.2 AR 22| A=}

At o 2 ZAMG-oll A Hi= AHHlE-2 Al of] uh
2} straight block¥} divergency block @2 83t 4= Q)
[6]. Fig. 12 T& F F79 2EHEF dAdr]E o83t
straight block¥} divergency block®] A|ZtA-S H ol
o, Al o) Aae 282 E Qe E o] Bako] WS
A= 2E]2Z(Goldform, ChunSung, Korea)S =&
I AEE g S0l A YAAR T 1 Rl Aeg
A F3= (ow metal alloy)& Fo Fof THEQI) A48
A F3=(MeV-Bend Alloy, ChunSung, Korea)-& H| 2%
E (bismuth) 50%, F(lead) 26.7%, 2 (tin) 13.3%, 7} =5
(cadmium) 10%E A% o] JAAQaL, 20C A BEE= 9.4
g - cm® O & 9F83060) o Ao} TS g4
oF70C AER & 8§87 327 Hld| A4F3] ol B
E&lA F7] witoll 7187 419 dAdelr] o
ARE3FAL QIITH21), Straight blockS A& #1712 1183}
o 2E]2E 7] (Blectron Foam Cutter, ChunSung,
Korea)E ©]-838}$3L, divergency block2 A< 33-& 31
23t 2~E|2Z AV|(Styloformer, ChunSung, Korea)S
o] g3leh. AAFA o] ZAPA Z7]%E 10x10 em® & A 73}
ek,

Divergency cutout block

Fig. 1. Shows the production processing of straight block and divergency block using the block cutter devices.

2527 %3

Fig, 2= X7} A 9] el 2ROl Y S &
A 8k 751t 25 HojFr) Adoa] 3 E ol
o] T ALhE 100 cm 3530}, X3} HAe]
A ZAPH T2 3 Aboklight field)E 7]F 22 X-4d
ZAPAC) T AR ZAPE K 0] B o] 28] A &
Hollx A =5 a1glrt. o] uff AP 7HE57]ollA X3
A& FAl6 2K = gl7] wiisell 913 A 749
2% e fJ8te] XA 9] F ZAMHX)S B E o] 2%
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855 AR H 4 7 o Slom AR o] ALY
] gk ZAPAITE st A E o] 2FellA] g vl A=
(background dose)& &435}7] ¢5te] XA FAEE &
S5 Al 5ol AHst F SAHAHS vl de
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o} X-A FAto AR HARY] 823 £2 mmE 7HHgH
T a3k AR 283814 hrh22). 4 Zlole
&y o] 2% 9ol 1 em FAIY] 1A A S2|7FHA &
g o]&3te] FH(0cem), 1, 2, 3 cmE 3FTh, E3F6 MV X-
23} 72 o] HEAA] 10 MeVE tlido 2 b o] 2}
& A of] b X3 AP o] AP 2718 F
A3 10x10 em’E 3+ 2k 100 UE 29 (monitor
unit, MU)E ZARHSIT, oful] X-X17} Zda}Ad o] zlo]ef u}
EAFEE B0 th27] ufitol 78 AFEl ol AXH
2 E go](VeriSoft) oA AREAF M kA S=(user factor) S



X-A] 71584 zlololl 1 MU 1 cGy7t S e= A5 7t
ZsH(normalization)ste] & MR oA S % 45 =kl
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’ E Primary collimator
— Scattering foil
—_— Monitor ionization chamber
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(upper jaw, X)
Secondary collimator
(lower jaw, Y)
95¢cm
100cm
Electron applicator
¥ Insert cutout block
T Matrix chamber
Insert
! cutout
block
Type of Type of
straight divergency

Fig. 2. Geometry of the ONCOR Impression used for this study and block
diagram of measuring set up.
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Table 13} Fig, 32 x| 5A| & A| 28] (treatment planning
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=284 58S 2= T il o 2Estd AFEEE 1
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S ALJEFAL 2 em A ZloloA TSl diske] )
24.5%2] AFARE B, 1 cm} 3 em S Zio] oA
7%, 18.8%%] A AZ Bt} 221} divergency block
o] B EWF 1 em S zlo]o|A] M=ke] ZHas glo] ¢
St THEEE B L, 2o/t S7HEFE 10% v ehe] =k

25 Bk XA xR o] Q1A 2APAS] et E
S8 AR Al E2] AP ol whe) A< FAlF-llA
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Table. 1. Compared to Measure of Percent Depth Dose in Water with Relative Dose of Matrix Chamber in the Central Axis (field size 10x10 sz)_

6 MV X-ray 10 MeV Electron
Depth : :
(em PDD (%) charﬂf:;x(%) PDD (%) charﬂzt;)Z%)
0 48.7 49.2 87.0 88.6
1 95.2 954 95.0 92.6
2 99.6 99.3 100.0 83.7
3 95.8 95.6 89.9 76.8
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— PDD of 6 MV X-ray in water

100 — PDD of 10 MeV electron in water
. $ Relative dose of 6 MV X-ray
1 ~ in the matrix chamber
80 4} Relative dose of 10 MeV electron
in the matrix chamber

[ S 3
o O

Percent depth dose (%)
o
o

2 4 6 8 10 12 14
Depth (cm)

Fig. 3. Comparison of percent depth dose (PDD) and relative dose, when a normalization in the reference depth of 6 MV X-ray.
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Fig. 4. Relative beam profile of abutted field using the divergency and straight block in the junctional area of X-ray and electron beams at surface
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International Commission on

Characteristics of Dose Digtribution at Junctional Area Using the Divergency
Cutout Block in the Abutted Field of Photon and Electron Beams

In-Chul Im" and Jae-Seung Lee"*

“Department of Radiological Science, Dongeui University,

" Department of Radiation Oncology, Good Samaritan Hospital,
" Department of Physics, Soonchunhyang University

Abstract - This study investigated characteristics of dose distribution at junction field of X-ray and electron beams according to the
method for fabricating theinsert block on the electron cone. Insert block were fabricated to the divergency cutout block and the straight
cutout block. For the6 MV X-ray and 10 MeV nominal energy of el ectron beam, wewas adjacent to thelight field of X-ray and electron
beam at a surface of matrix chamber and measured to beam profile of abutted field inthe 0, 1, 2, 3 cm measurement depth. Asaresult,
characteristics of dose distribution at junction field, straight block was existent that over dose area exceed the give dose more than 5%
and under dose areawith arapid change in dose distribution. However, divergency block had remarkably decreased the over dose area
caused by the lateral scattering effects of decrease, and being existed uniformity dose distribution in the junction field. Therefore,
divergency block were the benefits of radiation dose delivery, in order to applied the clinical, measurement of electron beams according
to the fabrication method of the block should be considered carefully.

Keywords : Junction field, Dose distribution, Beam profile, Treatment planning system (TPS)
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