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X-Ade] uhEm A MBEPA SE AW B o]ERAIASY HFEEES YFo) 0 &
(ZedolEst 23 W)elA 05 m, 1 en AZelME ZZ AERA AT 93%, %%, AF W of
BzAbe] AL YZo| 0 cnel HelA 03 cm, 05 cn, 1 coAdANE G ALEA HF 92%,
95%, BBE MFRALE BGT)

X-Az AR ZAIHS AHAIAE W Zol 0 cm, 05 cm, 1.5 cm, 2 cm, 3 emoll A9 F ZAIE
o] AMAA e Mg Bxe] BHoA X-A ZAMAAAN A% F7t= o) 15 andlA & 7 mol
A4 Y} A3 6% 718 rgoen o &4 Holdd:e MHFFIiz HEHA Wl AU
agln AN ZAMRZAM M PFaAE A A Hol 05 cn-3 oA FZ Zo] 1m-125 mnol
AA 45%- 30%9] FEE B NFRALE BYG.

B AFqA ol A AFL Zevioleist 23 WA ZaFE FAFHAT 2 X-A
T AAAL AFAA A & 0 F 2AEY 9FAL FAHALR X-A ZAME FAA HAFgFI,
ARA ZARZNN AF FAE 2SS A
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M = AR QAN HAAY o] ThE T 2AES

QPAA ZAbeted W¥E ASHE EAPEoR

W3 gedele PAd 2R aF a0 4 TARE ZAHE TIR Y gHaA
elE e Ald & Sle AAeR o = ENA AF FA¥S FHu(iateral port) EA}sh
Ab(half beam)S Toiu Yo AR - & &5 7AYo A (anterior port) RAME Aol F
ATH). o ZAFRAM FAUS BAQE oy s AAATE WU FEIA SR T
AA Uk @ A9 wAeln o@ AU T R ZNAA d4HES # 84
oo el oY BE = zqms NE ETHL ¥ ZAES EadoEt 2d 2
gapel A G@ A Qo T zawe @A o TAAS AWAEE TRy ARsedn]
AMAA BAMZAE B 4 ok, 2N oR 2 (flattening filter)®] 713 AL FAFAE AT
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FE WAMRBA MY DAlele] MuEE
2 BAAY A E Bete wlEd WelAd ok AR
o] gAo) FAxu Fadolgrt 23 vuFE 2A E Y
HAZRE 9 A@FH) Q) AEe FFHFo)
FA2E & gIth). WA olE ZAEE 5
ZAH Y] AZ RAA F 2AMEY AFAY F
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ge 38 FALNLTE Bol: HZI Qv W)
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B v oz A dF HoldM FH+ HAF
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By X-d7 Az o] FFHE AR O
27) ol 9 ZAbANA Y ol wWE FA
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£ A7 A Clinacl800 (Varian, USA) A&7
714 B#&5HE 6MV X-43 9 MeV AAAE o]
|3 AY.  FFHAFE AU 94N s+
(X-OMAT V film, Kodak, USA) film& A}&3l%
. X-OMAT V f{ilm9 golrry] 93ty
6MV X-A& o]g3te solid water phantomol A
6MV X-A9 Dmax(3x XA#FH) Zold fiime A
A2 10 em X 10 eme} FAMokE 01 Gy - 4 Gy
& ZAM8t1 film densitometer (WP102 : Welhofer,
Germam)2 OD #(3% 2X)& 99 filme 5HF
AL A,

h = =3
=

elet@al A 123 2=, 2001 99

, TEE, uoi, HYH, 245 gy

FrAE A S YUEd FAEF 25 €39 X
o A&H= 4% =W ZAlbilateral ports)9}
&% AwZAl(anterior port)dlA ZRAIHRF Qo &
139 solid water phantomolA ZAsIPYch F
TAYE F3L AR ¢ ¥ ZAE solid water
phantomol Al ZA} o) 10 cme) A/Fu )& %
A} (anterior/posterior port)# ZAF Zo] 4 m9] 3t
oA 3% 2AHoZ gAY Fge zAR
< 18 GyE XA F o) ZAIdASY Hdd
W FLAFE SAs9Y 3 e e
2o 1D AR AR/FE o)EXRAR X=12 ¢,
Y=30/2 cm, A& o]=10 cm, =& Z°)=4 cm, 2) 8
R Ak o]E2AE X=18 cm, Y=16/2 cm, X8 Zo]
=4 cm, =3 ZHol=4 cm, 3) ML FLEAL X=12 cn,
Y=30 cm, X8 o}=10 cm, 3 Zol=4 cen

2. X-M3} MAN Aol MEes M &I

FAE FYAA F2 ALEHE 6 MV X-4dF% 9
MeV HAAE AHEEA. X-4 2AME 10 em X
10 cngl XF F494 2 eonFdH F 3 AHE
st X-d ZAMEAA zHd REES AAL ZAL
siez 9t AAN ZAMELE 15 em X 15 cm
coneg o]&3AUtt. FFAF FAHL solid water
phantomol] A o] 0 em(EH), 05 cm, 1.5 cm, 2 cm,
3 oA filmE AXdFT X-H2 8 eom Folol 100
cGyE ZASla A9 FRAFE-LE  SSD(source
surface distance) 100 cn® E R A X-A ZA}H)
YAAFIL 100 GyE AT 6MV X-A3
9MeV Mo zZlojo] wWE HFRI Ao &
& X-d F& AR ZHold 2 XE}E AF
< Hluste AL offr] "HEd A% FHL X-4
I} AAMe A H S AQAFANA film densitometer
2 scandt® OD #€ T332 6 MV X-A¢ Dmax
9l OD#t& 7ZlgeZ Huddu. JE FF AF
< 737 98 X-43 AAN AHY FF AFE
Zol 0 em(¥EH), 05cm, 15cm, 2em, 3emoll A S Y
t}.
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1. X-OMAT V fim S434

X-OMAT V filme WAHAZFY F7to) =&
filme] =7} 718t 25 Gy ©)dolA T3
ol FArt. wWatA PFAAN AHEHE 18 Gy - 2

=

=

Gyd WA ZE X-OMAT V fimez &Y +
AR H(Fig.1).
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Fig.1 The characteristic curve of XV2 film
2. X-4o| & ol =AtHS| MEsEe MEEE
M AzAl, 4% AW/EY B2, §R A

WE AL A Zh2t e 9 Y& we film
densitometer2 scandte] 7§ AWZALH S Dmax
e JlFogd] ML vlwstgl.

A AdzAbe} sy AW ol§ ZAbe] ARE
X voA 5 AW o] ZAlA Fv]olE
b 3R REZ dEe W F Yo 09 "(EEH
ole{7t 2] MFL AYEA Ao <
50%2 Hdo AF 27 Jd3n A% FE BEE
3R AW olB AY Zo2 ZAFE a9 Y
Fo] 09 HelA 03 cn AglelA MEEALS] 88%,
05 cm Az oA JREzALe] 93%, 1 cm A olA
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Fig.2 Dose profiles of anterior open and anterior half beam
(6MV photon) as function of distance from beam center.
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Fig.3 Dose profiles of anterior open and anterior/posterior
opposed half beam (6MV photon) as function of distance from
beam center. (open beam: field size 12X30 o depth 10 cm,
anterior/posterior opposed half beam: field size 18%16/2 or
depth 10 cm)
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Fig4 Dose profiles of anterior open, anterior half beam and
anterior/posterior opposed half beam (6MV photon) as function
of distance from beam center. (open beam: field size 12X30
ar depth 10 cm, half beam: field size 18X16/2 ¢ depth 4 ©m,
anterior/posterior opposed half beam: field size 18%16/2 o
depth 10 cm)
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Wy, HoE, 290|, 237, HEY, duH JYz

UL WAMARA B mAe duEE
WAL 5% [ TH(Fig. 2). 79 AdrzAlel AR
B/FE ol A AFEEANA FHoE s}
dale H F YFo 02 HellAe A
EAA L o 50%2 Hdlo] AF HaL
Ha AZE 3R AW ol ZAE Fo
2t Yo 02 WA 03 an A
ZAbel 92%, 05 e AN MFEALS
1 cm AZlA AgzALe] 99% % tHFig. 3).

S A ol® ZAL, AR AW/F
T ol EANY] HFEXY I AW @Y o
ZAE FF A/FL olE ZAld] wlE] APy
7 ek W& HAE FAGT AAHFig. 4).
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Fig.5 Relative OD curve for 6MV photon at depth Ocm,
0.5¢em, 15¢cm, 2em 3em (normalized to Dmax)
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Fig.6 Relative OD curve for 9MeV electron at depth Ocm,
0.5¢em, 1.5¢em 2Zem 3em (normalized to Dmax of 6MV photon)
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Fig. 7 Relative OD curve in a plane perpendicular to the
junction line abutting photon and electron field at surface
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Fig. 8 Relative OD curve in a plane perpendicular to the
junction line abutting photon and electron field at 0.5cm
depth
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Fig. 9 Relative OD curve in a plane perpendicular to the
junction line abutting photon and electron field at 1.5¢m depth
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Fig. 10 Relative OD curve in a plane perpendicular to the
junction line abutting photon and electron field at 2cm depth
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Fig. 11 Relative OD curve in a plane perpendicular to the
junction line abutting photon and electron field at 3cm depth
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MV X-4¢ DmaxolA film densitometer2 &2

OD#€ 71¥22 HIEIFHH. 6 MV X-HA2 Hd
EF4 Aol 15 cm ZHoldA o]F o] Hti(Fig. 5).
9 MeV ARAA ZAol7t FEFE ZAIH FHER
9] Aol ZA&AUHFig. 6). X-A3F} AAAEL <
HAZHE 9 gl 0 cm, 05 cm, 1.5 cm, 2 cm, 3 cmoll
Aol A EXA X-HL& 15 em Aol ZAHAA
A AFE o)F3 ZHold mE AFgist gws
A goly ARAAME X-H Bt EW AP
%1 Dmax ©|Fo| Fold @& HdHFFart F43
Al ok (Fig 7, 8, 9, 10, 11). o]& Fig. 5% Fig.
69 X-A3 WA B3 X g

X3 AAde AHEAAA AFEEE 5%
T3S HE&HNATgn AT o X-A ZAHANA
2ol 05 em, 2 cem, 3 cmolH e AF F77F A
ol 15 emollA & 7 mol EXH A3 6%7F 5713
AtHFig. 9). AR FALHAAE ol 05 cmollA
Z 1ol ZAH FHE 29 A3 45% AFFAL
AA[T. o] 15 emolA Z 2 o] HI 95%, o)
2 cmolA E 10 mm H 32 22%, I3 cmoll & 125
mol] I 30% FREF Bop dRFgaIE dAHFig.
7, 8,9, 10, 11). EHAMN = X-A3 A ZAME
A BT Mol iUt X-AF} HAAE AL
Hol AHEYoIN HFEEY EAHLE AF 499
X-A ZAME ZFoA o] 15 am A FolAM HFF
b7 FAHAR & HoldAe A IF
2ol A ZAIH FoME &£FHE BE old
A A% a7 AHL Aot AETFE HAAE
7t 43 F713 o
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£A% %9 AR AN B FAR
Hal PARZAE HFY Fo Brh YEHoE
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A PANE Wolokdls B E(target) Bol7t o
23, o7 148 ZAtekz ZAEAllE Felst
97 WEo H FAY AN 47 BRst
d% ARE s PAMEAE Hok Bk 1
U e AANHe A AF) weH =
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2EY), UIIE, %Y, AWY|, WEH, Nad, BB
SHUR WA BA HY zAlpiel MR

AW Zojo A WrRo] F ZAMWo] HAAHIL F
ZAEY Y FEYde FdFo] zAdG. o¥
AHEHo F88 F77F A& de AAFez
o A A" 5 Q7] WEd F ZAolE 942
AA ZAE dols Fodtoop drh. A oA
7H2 g B$HoE F ZARS AZAIE 3
Eo) MEHAY2-4). F ZAIHEY AZAA ZAE
W E7FHQ WHPLZ ol ZAIHE o/&3IWH F
ZArEe] HAe] glo] dA F RAEE AHAA
g & F Ju2). FAHAE olE ZAIEE UEY
sl WA E 7] (beam splitter) W} A2} 2 HEE
o] &3t TWEQOoY XEAHY WHOoFE WAL
ZAEe % BERS M F de voF 9
Ho)el 7} /g SRR ol ZAMAH X &7}
Lol A th2,3). vldlA FHolHs/ MEELEZH
olo] g AFAL W dIF B IFUt o) F
o] Ads-7). o] AF}E A ugA Fg o]
Bl g ol8% olF ZAMHA Fujojest 23 B
9o FFAFE A4 ¥ 5 Ut 2usta Yo
a3 ofre AA HFIIEI)dA wEd X-49 =
A TR MAIA L FE7E AA Zold whebA
ZAMHE] FHERG ZFHA%Y XolE HojA dHrh
melal ojd ol FYT FFAFE A7 Y4l
ZAMHY FLE FE Aol RAHEE 3]
A8 AL FHL FEARI ke B2Ho® AF
H #H3lo 7] (flattening filter)E AXA =}8).
BZ Zedolgrt 2% AS 2d "E Ave W
ALdS Ay FHre MY FALE FAFHE A
UA go2 WA A77F et o3 AR
Aol AFoz T4 HAFgo] thE Y HY A
A €@99). A4 MY AL A ZAHS TR
T FURE RE AT FUtR AFe] Fo%
o AN AFGEHAHRIE AHEEd IA ol
FAFE dASA F10). olF ZAH <93d
g & Zyulogst 23 A¢ ZEuolgr ed
Zo zAHo 2 REY F9 Aol g7 WEd
gevolgrt @3 W FFAF HAE 5 A
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7 A3 A 2d RNBZAG S Y F9A4 05
em Al JRzALY] 93%, 1 cm AZlA A
ZALe] 95%, HA/FH DEZAG AL Y FA
03 cm AN AF=EAe] 92%, 05 cm A AA
MgzAbe] 95%9] AFRAE B gy 9
ZAEE B=E YEY FA(Y=0 m)dM AFo]
FAEE AU, F A WBE 9Y XAES
AAAZ ] AF Ao Zo| AW dd WE A}
A A/I MERAES dAFIE A 2o
A A F 1Y olE v RAIRE IAAH
g 53] Fol lcem - 2cm A Fol ZAIZET ¢S
T olE ZAAE & mE FAAA RAbEleE R
< DAY Aot aTY AL E N5 9 F
Me] ol TY RAIHE o] &FE e RAER
7t 4-7 cm Zojeol A7) wFol AH ZAMEY HF
ZAE nHHA o]E ZAIES FHAHA ZRARIE A
< Haopgt. a1 olfe UAH FAMHEY AFgga
7} 2 RYdME 2 HYst e Z3, 2-3 mo
YAz zolg BHY 4 A& HAA Sdolg 9
ABE}, 829 set-upd 228 1Y o e
& IALNFRYG FAFE Lol AHE A7
°]7] W&ot} Iy FAFE TLFE XHEI}= W

F2 HY dd ol ZAAF Hu/IFW olE
A 3 W3] RAMES HAAIA He
A F ol ZAMHS B9 Yol 0% RHAA
03 cm, 05em AN AgRAbe] 929%, 95%e] A
FaE ALRARAN 6MV X-4¢ Dmax 5
15 cm Zolo Ao 92%, 5% Yoz AA AF
#4E Dmax ©]49 oldAxx ZHA Jetd
Aok, wetA AHEE ol FAlHo] F A AR
AV E HASle RE T FAAZF A
F2E F USLE wNXo] o, e F
o] A4 ol ZAIH JAFHEE IJE 5 ok
| PAIHNX B F AHEE FAZ WA
AANA HAZFHR HdFe] JFHE AL T2
QA 3 oFgot.
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7V F2% 84 Hdy FEvolHd g o
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ca% GAMAEA o EAES HBEE
YA ZADY FARANA 3 mel 2H A&
Asth olRe MA FaAWeHY FHES
date Aoz Buly Bed FaF AEL Y 5
itk §Al0] ol Ze AmE A=A Tl ¥
288 ARE AFHY old AYEL B o

 ZAIEE ALEEto o gt

X-A3 AxA Zold W}E MF £¥X9 5F
2 g2, ARAE X-Az g vide Ed4 ¢
Atd ¥ A4A A@Eo] AFRZ(build-up)el e
dojuA z At o). 2z AU m
Dmax®] 80-90% oldtollxe W HIFFALE HY
o2 UA o] ol E WA ] 10% ®|Rto|
g2t old EAoz FAY T4 Amd o/&d
o} AxMY MFEXE Az x|, SHFY
58, 2AMAH, S weg 9%s devh2). E 4
TolA AlRE TR FJAN F2E AE 9
MeV AzA Y XAFREIE G FHOF
| woeg HAx & FAF

s A Wl

1)

AAE AHAA A & o AFAEY
YA &F& & Uk T o
FUE =79 X-A3 AALNE JHAA A @
W F ZAMRAAN JPAY X-H ZAME FolA A
F57h AR ZAMRZRAA AF FAE EHAta
Basgnld). 5F A& 27Fstc WA (hot spot)
20% A=7F AR AR ZAMRAA A Az 9
Fdel oA WA AN ZAMAAME 90%
A% BEXEG AL HAo) 10% nter stz
ol X-A9 54 wat X-Aol g FIFd A
A zAME o2 f4le] H7] HEgLR Hudn
AcH3). & A7k B4 #HRY Aozt ey &
ATNME X-d ZAMEAA AF F7te Rl 15
cnelld % 7 mell ZH YRR H3 6% FIHE
BRY3 o0& 3 doldAe AFsrit 8489
el e Z2gn dAN ZAMEZGA A ZA
ol 05 - 3 oA FER B 4 o] 1lm
-125 mmoll A 45%- 30%9 AFPLE BRAC
oj$} & Ao wzt Yo AL W ZF AW
o] ot 9T T 9A, Holo] wat F AL
W FEs] dAANF AAA, ¥ FAA =2AE
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AQAE BYsIoF & Aotk B AF AA: o

o} o] AL dAvp} HEFs] F XAIHe
A film densitometer® scan & 4+ Y=}t = A
q 7le Ao Aold F At = B AP X-Al

3 AR @Y F AW AR APAAAN S
e A7) Wi X-do d FL 2A AAA
o 9 Ay zASE AFAED | B AAE 2AL
"o X o] AF 47 & & AL Aoz FHIG.
X-A3% ALY 2AMEE JHAA A 9 A
Aol zAMRe] FopAAY SSD7F Z4d o X-
A AALe zAHES dHFDAAN AF5H 94
o] ARATE Bu7} IrH3).
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A gdY ol ALY HFEIEAGA YFeo] 0
Holl A 05 em AgloA 7gzARe] 93%, 1 om A
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£ 03 cm A lA A 92%, 05 cn Al
A NzALY 95%, 1 an A ANA AMEAR] 93%
o NFALE BYo

X-A#% AARAE AAANRAE @ Aol 0 cm, 05
em, 15 cm, 2 cm, 3 emolA 9] F FAIHY JAFAY
Ao AF 22X EHAA X-d RAIHAAN HAF
7k o) 15 emollA F 7 moll 2A JUR
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Dose distribution at junctional area for head and neck radictherapy
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For the head and neck radiotherapy, the technique of half beam using independent collimator
is very useful to avoid overlapping of fields particularly when the lateral neck fields are placed
adjacent to anterior supraclavicular field. Also abutting photon field with electron field is
frequently used for the irradiation of posterior neck when tolerable dose on spinal cord has
been reached.

Using 6 MV X-ray and 9 MeV electron beams of Clinac1800(Varian, USA) linear
accelerator, we performed film dosimetry by the X-OMAT V film of Kodak in solid water
phantom and the dose distribution at beam center of 2 half beams further examined according
to depths(0 cm, 15 cm, 3 cm, 5 cm) for single anterior half beam and anterior/posterior half
beam. The dose distribution to the junction line between photon and electron fields was also
measured.

For the single anterior half beam, the absorption doses at 0.3 cm, 0.5 em and 1 cm distances
from beam center were 88%, 93% and 95% of open beam, respectively. In the anterior/posterior
half beams, the absorption doses at 0.3 c¢m, 0.5 cm and 1 cm distances from beam center were
92%, 93% and 95% of open beam, respectively.

At the junction line between photon and electron fields, hot spot was developed on the side
of the photon field and a cold spot was developed on that of the electron field. The hot spot in
the photon side was developed at depth 15 cm with 7 mm width. The maximum dose of hot
spot was increased to 6% of reference doses in the photon field. The cold spot in the electron
side was developed at all measured depths(0.5 en-3 cm) with 1-125 mm widths. The decreased
dose in the cold spot was 4.5-30% of reference dose in the electron field.

With above results , we concluded that when using electron beam or independent jaw for
head and neck radiotherapy, the hot and cold dose area should be considered as critical point.

Key words: independent collimator, half beam, X-ray, electron, head and neck
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