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1. 5 A : 21 E7AISH 2] AAK RAMHOIM M) E8o] Jge njAe QL HE8717]9 collimation
system, insert block diameter, energy SOIUH TR0 O|2{8F RANHO] HZANIOE | BRE 0|88 4= Q)
=0 LBR(lateral build—up ratio)0]2t ST} incident fluence®t profiledl) THEN circular field®} broad field)
MBH|ZA LR 2= QUT HOJE] LBR data= elementary pencil beam &S AR 24018} o]
mME g2 THE 5 QUL 07101141 FOIR] =418 71ER S|4 THEOIZ factorglo] A1 BEE9)
AR ZAFHO] QAR FEHS Lo A} Gt

218 2 U AR A water phantomOll A ion chamber2 S& BT
Cerrobend®} electron applicator o] W& incident fluence®] HEE LOF27] Y8 ChamberE 05mmZio)
o =11 E-E5KHTt a8l oA electron applicator 27101 W} insert block diameterS 2—15cm=
HIIAZ | ARAEE SEBIYAL 0] 1 05mm HOJo| A nomalization ST}, O1EA] nomalization
St IS Z2RE BRI} 8 )5 Hojuith

3. Z 7} : 05mm ZOjoll A nomalization8t A AT - T ZEEE] [BR data®} T2RE Qojd ()8l 23S 7]
Z 2 510 elementary pencil beam EE Q] ZIOjo] 2 2SI 4418 QoI 4= QIGIT]

4.7 & : 58E AR ZARHO) i) MUZ AR A2 22 ciraular fieldoll A &8 % LBRFE, reference applicator
S} insert block diameter Off TE Incident fluence factor 12111 reference broad fieldol 419] AlRABEE A)
7YR| data= T8 AR 4= QUTE O] B 0|80 OfE Qo] At RAMHO] iM% AR aE
o] AlLtoll REBHCEAL & 4= QUL
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1. A &
AE715719] 2R} BEO] TSt oHRIE 717l &
A9 QA G FAF STIska Th BAZE 71
SH6IE W AAKE EZWIA] thEAmultiple
scattering @2 Q15H OifX]0) ME FHTHH|E ZO|7HA]
MBS F31 1 0]F9] ZoloME 245] 470 A4
gto] AxZRe] FAHE FUE Y - Y= BEHO|
QT 2L} TS E Q18] RANHY AEkg0]
Fgge rixle Qe A4Es] Brr 1 Q0 AE
ZAMRO el 2 F7], ARMA ol R], £ZF7](collim—
aton @] design®} ZNEFEE, electron cone?] design, RAF
ge Bgd] Fe AAY 2 FASE BE &
9/1]:]..(8
Qi &8 Hotks EEE EAMH (iregular field)9)
e RAHHO] HE & (square), S (rectangular)Ol
ORLIALL RAFHS] ZAIE0) beam?] E41F0] YR F]
A F= A U2, ZAMHY el 2 =70 ij2
FQ gk SEETY Aol et SRR EAL
O] ETHedge)O] FH AFRIAXI] HIHETE BA =
H oiEle] Ako] Qg 21019 F7HEQ1 MRSV R |
T}, ZARHO] &M A2t Bé(lateral scatter equilibrium)

o] BQ% 37| OIBI2 HA HdH HFEe FETH

ZHASI), I3V RARES] H7171 E7Is0) wiet AR
HEEE A2 SVISIKIE &3 A Byo =25t
£ Y48 ZAMEY A7 HOoH AL QB AE &
T} S ARAHY] A2 FU) SR8 (dmax)= B
HECE O|FHE FAS HOItt? mEo] QatolA
AFRANEE ZOVHBHEE (depth dose distribution)/ S &

Hloutput calibration)tll 71519 NEFHOE &4

El

(Il 1
2
S
oo
m
Rl
30
iuf

B =R0Me BEE A SolM 489 &aFAM
£ O]&3}19 LBR (lateral buildup ratio)gt& 3t 1
g8 0l8slo] Zojo) mE sakieie] g
51l 210 EATE QIS0 A ARAZI &84
9] ALkl 7R Bl ThHal H716) 2ot

2. M= %y

+ Varfan Clinac 1800 (electron beam — 12, 16MeV)
» Electron cone 6Xx6cm2, 15X 15am?)
* Insert block

(diameter — 250, 39, 350, 49, 59, 8¢ cm)
+» Water phantom
» Multidata dosimetry system
* lonization chamber (PTW Freiburg 0.3cc)

BEHALM A 12MeVe} 16MeVe] Al BT NS
openfnon—insert block), 258, 3@, 354, 40, 54, 8@m
9] insert block& TEO] ZHZt £H% & BHOR
nomalizationdtHTt. LBRAHE O] ARMZRAE 018
Sl HEY AXANHO TS 22 X1F9) Y HuE
ZAFH broad field 2] HEH|Z LR = QI

T Ale oAl 2

DR, ZE) @ iRoo, E)

LBR = (1)
DReo, Z, E) QiR E)

D :&Zdose)
01 YAKREE (incident fluence)
Roo : SHARHEHEO| OFOE 4= Qe He HUd

ZAMA
R :insert block®] ¥}
Z  1Z0]

P EEAR oHR

LBR date0ll M & 5= Y= B0)= T3t 2t

or(z) K o
2 =
/ In[1-LBR(R, 2)]

insert factor= EROIA insert blockO] RS Wt Y W)
9] B2 IR ABolM EASH o7 Q9 & A
23 T ot LMY EEEEe BYE E-T =
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AE AEIIEE Qn|E Koj8t 4= QAL taping BROILE
I Ug, 5 o ME FS2 oA sk oln O
&1} ZJo|7} njn|3lE g BAIS|E St

3.2

O 13} 2= 12MeVe} 16MeV FAI 2] openalt 254,
30, 350, 40, 50, 89m9] insert blocke AI3hE ™

<A1

()&alol] 23] LT YA T, insert blocks A1)
s me] MEAE broad field®] HF4AE BIZ LBR
e A4S o+ UUTE J2)a1 QA0 Y8l o BZE 7
St 13 30Ae} ol xE0 ZRPEE &, EFZ01g
ASH|HZI0|Z L= 2 BHEsIgn) I8 32 250
insert block datadll M F&ETH ¢31OITh

Ol o342 2017} Ziojdol miet B SViske 24
EO|t} Z/RP7} 0.7501 410.85 AlOIOIA FTHZHE ¢l
Aache BEE HOItt Ol YAUR 0] wE Fgl
OF Hoirpm

Qo 1

gad
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9] MRATHHAE HHOE nomalizationdt ZTOIT},
O] insert block®] 7] T+ electron cone size, 18] 1L
cone®| &Qlo] Wt AHE22 AFEHE K- ray jaw
setting®l] 28t YAFREHincident fluence)d] H3E B
3t AR mHY] ARAZOR BEEH AO|L) oln
insert block®] F710f AAGI0] EHNA Fmm(2—
5mm) Zl0] 7= LX|ohE @& Holal Qth o=
LBR#S] HsP7t Qs Su|gicy,

*12Mev
16Mev
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Gaussian BXEE SH= pencil beam model®] LBR datadl]
K FET 0@ field sizedll SHE HE BTt I
Lt A SHZH insert block®] 7101 wat &fziel &}
Ol HOjzt] Ol data B Al AFAMY] 71, =
field sizeoll HE pencil beam?] initial angular spread®] H
312 FEECEY SIX] S Ol HEk= 250 nsert block
oA FESH ¢3i0] R EBIH (therapeutic range)| Al £3
% Bl Ao HY & Fgks nAn & =
At E=8t S0l 2513 field diameter”} 2cm 1
TOJALL E5] 3em 018 & e MAlUX]) e FH
ARIEHEO| AOIUEER ggio] dALe HEE 4+ gitt
SIS GZ10] A EHIH 9] 2/3 B ZoJolA Fth7t
= A2 Abou Mandour=E0)” 215 HzE gkt vl
SHH oF 3%2] AIO1E HY oiR ZALSE ZOITE Abou
Mandour®t Khansoll S8l HelEl 4127 (3)1} LT}

kl

H

Table 1. Insert factor (15x15cm? cone)

Eno 1 B 5 O]

C:044cm MeV™  {constant bt Abou Mandour)

oZ0l ZRPS] 0.75 — 0.85 AfolollA] FLighe Boj=h]
0] ZOJ= pencil beam?] meximum spreaddl] EEGR=
ZOoJ2tal g 4= Qioy

X — ray jaw { collimator systemn Ji= T L0l A E1EH=
A HES F A8} & 4 QA electron cone sized]]
el A O R settingT| 22 RAMH 7)o 2 &8
Hal= SRIMCE ZA| RAIEA AAIEH Tk

insert blocke] Z7Hglo) 71918t QAR HElgHS
water phantom®] BEHO|A insert block0] & W2}
open MENOIAMS] HIZ ZHSIF D T ZkS Table
131], 7EH:]--(6)(10)

Energy Insert block diameter (cm)
{Mev) 2.5 3 3.5 4 5 8
12 0.97 0.97 0.98 0.99 1.00 1.00
16 0.98 0.99 0.99 0.99 1.00 1.00
4. A& g EBITE 1 & g9 A2 ZAMHEHAREEo) Y

A RZA] RAFHO] d@ggo] Jgke nlxls Q!
o2= AAMHS Fr A7), "R oUR], £2&7]
(collimator)@] designa®t 7HEFEE, electron cone®] desian,
ZARRE BE F= AEAY 2t FASE E8
= T} O|F A7V QIX}E= MR o Hx], &
7], electron cone 019 Ol= insert factorgte 43}t
ol MASA EBMTO] W7t gElHoR A K
R=H=E dAGIHSE & <+ AT

BAE QIXIEE RAMHY ge) H AV]|= & £ Qth
ZAVHO] HENE BEHERANH (iregular field 2] o=
ZEAFHO] A E (square), BE (rectangulan©] OR AL

ZAPHE] SR beam?] SHFO] YR=X] Pe A

flo
1

|

O{UX] =)ol A LBREYE SHSHL, o8ls 31E &
3l Xg FEHIEAY SERIEVIE U £ AN
on 12 SR § 34 S8 & AT
12MeV2} 16MeV FIAMAG] openilt 250, 30, 350,
40, 50, 80 cm| insert blockS &S M) ARA
NG FHOE nomalizationdt A3 insert block®]
7100 AAQI0l EHOA <=mm(2-5mm) Z0} 7HX]=
LRIBHE #s HIATh

(D&]o] o3 SUSH YAFBL T, insert blocke 41
e ol AR broad field?] A24%F B]Z LBR
e e 4 Utk 221 24 JF) Bl 7
8 A1} o3k ZI017} ZojR o) met AFE Srieke &
A& HOItt ZRP7H.750140.85 AlololA] Foizte B
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Ql & L4the BEE HRIt Ol YAloHR o) mE
FE2E HRIth ¢gl0] ZRPY 0.75 — 0.85 ALO[olIA]
F|UhgtE HOJ=E O] ZOI= pencil beam@] maximum
spreadl] =EoR= ZOITHaL & 4= QITh
Abou Mandour®} Khans9] &Jal ABld Z41 (301 2150
or mafkS T 23} AE g 2 AoV JSS BRI
ST
insert block®] Z71#g}0Y 71915t QJAMRES] RS
water phantom®] EHO|A] insert blockO] UE Wit
open AENS] H1Z SHBIR o0 1 22 AAEIHE
E ZAMHO] 35-40 OlHSE AR ujgt St &
HRE 2Tt
EEALE FAH R0 QoM AEREHIES] AR
AB|E EBMEs BE6 dEAklks ofs o)
BHEQL Bl AlA] XIZREBIENAS ZATEY]
HARIO = Q15h 5/\}3194 tﬂi}ﬁoli %‘j—‘l’\“a}:ﬁ@

LZOZ 0] datal= 2} & d§7l—~7l«l X — ray jaw settmgﬂr
electron cone?] F& S0l 93l LUAFRERS] WHEY} oja}
EBEZ 7} X|§717) nith Ao WA S ZE ol
Stojor & Ziolot.

reference

1. S. C. Kleventhagen Phusics of Electron Beam Therapy.

2. Khan. F. Mi The Physics of Radiation Therapy (second
edition)

3. Brahme A, Lax | and Andreo P 198! Electron beam
dose planning using discrete Gaussian beams,
mathematical background Acta Radiol. Oncol.
20 147-58

4. Ebert M A and Hoban P W 1995 A model for eleciron
beam applicator scatter Med. Phys. 22 1419—29

5. Hogstrom K R, Mills M D and Almond P R 198l
Electron beam dose calculations Phys. Med. Biol. 26
445-59

6. Bruinvis I A D, Amstel A v, Elevelt A J and Van der
Laarse R 1983 Dose calculation for arbitrarily shaped
electron fields Acta Radiol. Suppl. 364) 73—9

7. Abou Mandour M, Nusslin F and Harder D 1983
Characteristic functions of point monodirectional
electrons Acta Radiol.— (Suppl. 364) 43-8

8. ICRU 1984 Radiation dosimetry: electron beams with
energy between | and 50 MeV ICRU Report 35
(Bethesda, MD: ICRU)

9. jette D 1983 The application of multiple scattering
theo;y to therapeutic electron dosimetry Med. Phys. 10
141-6

10. McParland B J 1989 A method of calculating the
- output factors of arbitrarily shaped electron fields Med.

Phys. 16 83-93

11. Khan. F. M, Higgins, Gerbi B J, Deibel F C 1998
Calculation of depth dose and dose per monitor unit
for irregularly shaped electron fields Phys.
Med. Biol, 43 2741-2754

-83-



Calculation of depth dose for irregularly shaped
electron fields

Byoung Koo Lee. Sang Rok Lee. Young Ho Kwon
Department of Radiation Oncology, Korea University Medical Center

The main cause factor for effective the output, especially in small & irregular shaped field of electron beam therapy, are
collimation system, insert block diameter and energy. In the absorption deose of treatment fields, we should consider the
lateral build—up ratic (LBR), which the ratio of dose at a point at depth for a given circular field to the dose at the same
point for a ‘broad—field, for the same incident fluence and profile. The LBR data for a small circular field are used to
extract radial spread of the pencil beam, o, as a function of depth and energy. It's based on elementary pencil beam. We
consider availability of the factorg, in the small & iregular fields electron beam treatment.
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