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{Abstract)

Dynamic wedge system has been introduced to modify the beam profile' and to
make homogeneous isodose curves in the mass of irregular shape. Before the clinical
use of dynamic wedge, several factors such as wedge transmission factor, dose
profile, percent depth dose, and wedge angle have to be measured quantitatively.
Film dosimetry is used to evaluate these factors in this study. A comparison of the
result of the dynamic wedge to physical wedge system is made. A positive result
for the application of the dynamic wedge to clinic is derived even though there is
a limitation in accuracy of the dosimetry system used. To measure all factors qua-

ntitatively, more accurate dosimetry systems are required.
I.M &

T 239 BT BYelyt #A BHY FARs TP FE AP 2ES BTG weEH
o]2 RA YA 7MY REA oz AMET Y Ao Wedge filtero)th, Wedge filtere] el
= 32/ 72 FEEEY, shvhks Individualized wedge system ©2 o] beam®] &% Z1AE J
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2 ATl X HFol §olg dynamic wedgeS Yol H-&3p7lol FM YU HEA] LT Wedge
Transmission Factor (WTF), Dose Profile, Percent Depth Dose (PDD), 123 Wedge Angled &3
st gch, 3 o9 ZAE physical wedged] A<} vl Eo2A U4 HE 7HedE Yot
Bz ot

H Ad A= =9 VARIANAIZY A2 M8 714:7] (CLINAC 600C)E AME-314 1 beam2 4
MV single photono} o]-&Hgit}, o A& 71&719] z27l= 471 (Upper jaw 2, lower jaw 2)9] =
e zMz FAE ded ©)F upper jaw 270 (Y1, Y2)7} dynamic wedgeo] H&L A #
t}. Dynamic wedges= 4cmoiA] 20em7bx] 9] field sizeo] &H-&8 4 U3, wedge angle physical
wedge St THIZHAIZ 15° 30° 45° 60° = Zao] 7Pssct.

A. Wedge Transmission Factor (WTF)
WTFE A& FAEH) Je A9 HolA wedge filter7} §1-& wioll tigk Y& do] &9

o rir lo

100cme 2 31 ionization chamber (PTW 0.3cc M233641) % Dmax$} 10cmZlo]oll Al RALA]
100Monitor Unit{MU)Z 3lo] Z+zro] Mg ML ZAZo|A 2R8I (1, 5) ©] 9 field
size= Semx Scmol A Sem® Z7HAA 20emx 20em7HR] S48, 22 o2 ZAH physical
wedged TWEFe} vj@3algch, &Aoo 29 wedge angle 15° 30° 45° 60° o]},

B. Dose Profile .

Dose Profile& AA = Qo)A AHLE 1 e T 23X Z4 0|4 Percent Depth Dose (PDD),
Tissue Maximum Ratio(TMR) 5& AREEdlUls 523 Asoitl, dx EZdoA AME-3l e
AF 71&719] dose profiled BE-F water phantomS ©]-&3le] &35t I8y dynamic wedge
= 1 759 544 water phantom-& ©] 23 dose profile] =4 o] uf-$ ojFH 1, w2t dynamic
wedge field] dose profile 2% ¢l multiple ionization chamberl} thermoluminescent dosimeter,
233 film dosimeter (radiochromic film, silver bromide verification film)S oj&{7}4] HHHo]
o] &= Yt
B 232 iimg $/09 acryl phantom(Z+zte] FA 7} Sem) Alolol 719 ¥ filme] EA )9}
phantom?] EAEE AXA 7 F target7bA ] HEE 100mZ sld =EFAZTHIE 1). Gantry
angle2 180° 2 319od film9 W3} beam®] F¥ol FYPI=F 3Tt o] AFL physical
wedge$} dynamic wedgeol|A] 25 Alg)atgon 4702 wedge angle (15° 30° 45° 60° ) ZHzh|
thaled field size:= 10cmx 10cm, 15emx 15em, 20cmX 20emo.2 HWSAAAM ZH 3T, 200MU
E 2413 filme YE KONICAAFS processor (QX-1361)E o]-&3k] dA315 T
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30cm

ACRYL PHANTOM /sem

{38! 1) Diagram for film dosimetry

C. PERCENT Depth Dose (PDD)
PDDE A& TAFEE 7183 ZoloMe A F5 APl dgt ol ZoloMe] FaFge
HEEZ UeR Aolt), 2 A¥dME dose profile ZXuf o} 0] % acryl phantom AFo)o) film
S 7193 phantom¥} target 74AE 100em®) ATES $ch. Gantry angle 180° 2 %Z]A]ﬁ
beam©] filmoll H3Y3HA YAIE o] =2HEE FYTh XA ZAIR 23 film multi data®) |
film Dosimetry system o]23kd dose profileS T3l1 o] dataE® A EIXIFMoz vl
o] &4& 3] field size(10emx 10cm)ol M A5}t PDDE 4MV X-ray beam? dmax¢l
L.lem ZHolollMe] FMgE 10022 31 0.5em7PE o2 20em Zo)74x] z+ Zolo| wE PDD
£ 73}o] physical wedge®} ¥ atg),
D. Wedge Angle
Wedge Angle®] 72 film dosimetryZ €2 physical wedge®} dynamic wedged] 54
E FdL ol&ste] Tt WA physical wedges FAZO AR HAH 05T =
Atol 9] k& MU 20002 3lo] 23315 th. Dynamic wedgeol Xl wedge angle2 S7Hx2 A9
o} o] ATollA= wedge angle 10cnZololX A& 2ol field sized Vol af@ap=
A F439 F AE A7 AMz FAZ0 A FA Aol Zoz Ao o)E
St 15° 30° 45° wedge angled|A= 20enx20cm®] field size® B3 60° wedge angled]
A= physical wedge®l Hu) field size?) 15emx15emol X ZA st 5 ASol|A] o] =Azke

nominal wedge angle¥} H]w 3} o},
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{J@! 2) Defintiton of dynamic wedge angle

E. Rando Phantom Scan
ol ol A} 2 compensatorE & F-9JolA dynamic wedged ETIHE dolRE AFHL I

o
1

o L

Anthropomorphic Rando phantom (Alderson research laboratory)©] o] &5, 75 F 9ol
S BEXE film dosimetry 0]€3le] 1 BAATE AW BYrHIY 3). PhantomS T¢I
Eloll A film-S phantom ool T field sizeE 17cmx 17emE 31 Th  Sem Zolol Fo]
T 7143t SSDE 95emE BFL APHEEOE X-4E AR Fdd AT =& fime @
A8t multidata system 22 scand & isodose lined) ¥3=E Bt} Physical wedge®} dynamic

wedgeE o443l 99 22 APL 1% on o] wf wedge angle 45° & o] §-3l%irh
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{J&! 3) Diagram for Rando Phantom Scan(SSD 95cm)
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A, Wedge Transmission Factor (WTF)

Table 1& physical wedge®} dynamic wedgeoll o] WTFE 4709 wedge angledlr] HojF:m
Aot EE wedge angleol|A dynamic wedge® WTE7} physical wedgeol] A WTFX <l =t}
F 7479 WTFS xtole 12.2%~46.3%2 Welton), wedge angleo] 45° & wf 46.3%= 7+%
Z Afolg B},

WEDGE

ANGLE Physical wedge Dynamic wedge
15° 0.778 0.873
30° 0.620 0.782
45° 0.458 0.670
60° 0.375 0.508

(& 1) Comparison of WTFs between physical and dynamic wedges (Field size 10cmX 10cm)

B. Dose Profile
I3 4= verification film2 ©]-€3 dynamic wedge®} physical wedge9 field size 15cmX 15¢m
ol 4¢] dose profile-g YERI Ut} Nominal wedge angle-& 30° 9F 45° o]t} Field 5ol
Mol A% EXE Bu g o Zlol7} ZlojFol| wa} dynamic wedgeE S ¢ I A} physical
wedgeoll Hja] ER Z vehhs 218 & F ok o3& B o field size(2E 30 Ve
U A oM s 22 EIUt UehdS s
@ : {b)

— Dynamic wedge
| Physical wedge

(I8! 4) Comparison of dose distribution along the central axis between

physical and dynamic wedges for different wedge angles ;(a) 30° ,(b) 45° wedge angle
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C. PERCENT Depth Dose (PDD)
Field size 10cmX 10cmol A open beam®] PDDE dynamic wedge$} physical wedge] PDD9}:
B THZ® 5). Open beam?] 10cm ZoloAlo] PDDE 83.3%= vteEl%ton] 15° angle
dynamic wedge$} physical wedgeollX+= Zz} 82.5%9F 79.9%= Jehytt}, E3F 45° wedge
anglecl]A19] PDD+ dynamic wedgeol| 9] Zto] physical wedgedld Bt} Aths AL & &

ek,
@) (b)
POD
100 > open
| ~+ Physical wedge
90 * Dynamic wedge
80
5
70
60_.
50 T T T T T T T T T T 1 50 T T T T T T T T T T 1
6 1 2 4 6 8 10 12 14 16 18 20 0 1 2 4 6 8 10 12 14 16 18 20
depth{cm) depth(cm)

(8! 5> Central axis depth dose distribution using different wedges for
4MV photon beam ;(a) 15° ,(b) 45°

D. Wedge Angle
¥ 2¢ SAY &3 FAE o) 538ld dynamic wedgeot physical wedge angle-g H]M 3§ o)
45° dynamic wedge®] &% angle2 43.5° ¢ld] H]3}d physical wedged] &3 angled 42°
Ve Aykd o 2 dynamic wedgeZ} physical wedgeR Tt A E¥ M9 71877 2 A
Ut} ZE wedge angleoA] dynamic wedge® angleo] nominal angled %ol 7H7ke A

to wo i _—Y‘~

¢4 9
% % ok,
NOMINAL MEASUREMENT VALUES
VALUES Physical wedge Dynamic wedge
15° 12° 13°
30° 24° 29°
45° 42° 43.5°
60° 51° 56°

(& 3) Comparison of Wedge angles between nominal and measurement values

E. Rando Phantom Scan
a8 62 FA 7 742 mediastinumo] M 2E F7 7} 3R upper neck7HAE film dosimetry S
o]-&3lo] A3t dose profileo]th. F F XY filmEE )7} open beamol| A= 20%0]4d019
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23 A% $E F40] =A% FUA Hol 2 Aolr} 84z
AH8-%+ A3} dose nonuniformityE S%elUl2 £Y 3+ UAch

O} physical wedgeS ARE-3
UEET, dynamic wedgeE

1. Scin19%

40

30

— Open
& ' —8-8- Physical wedge
0 ] - Dynamic wedge
— 8 = = e 2 { 3 ] o
upper neck mediastinum

(&l 6) Dcse profile calculated in the sagital plane for uncompensated (open)

and compensated fields using physical and dynamic wedges with 45° wedge angle

V. g8 4 3%

Conformal Therapy®] ZEA TAZ 479 227l 2tz EY3 o2 $3o]& dynamic wedge
7t ZF Bed EdER oy AA ddolre 4435 %3 Yrh. Dynamic wedged] L3S
A g AEA BRI factorSS film dosimetryE o] &38t] 234, %718t A7} dynamic wedge
9] wedge factor= physical wedgeoll vl ZA Uelyit}. walX dynamic wedge] wedge factors
physical wedgeol Bls] ZA Uelsttl, webd dynamic wedge namic wedgeZ} =% Zarfe] 237
Qo M2 Az} AFES] W3k Wi AL WA Hez AFES 250MU/min7k E7A1E &
)= physical wedgeol] ]3] Ztl, 3 wedge profileol A= dynamic wedge field W39 Mg B
Y Fde]l Bz ol SYE Rel9 AXE 24l AAHY F8S ZANZI 9
olt}, Rando phantomE ©]&3+ scanoll M= AR Holg) phantom F7 2ol Q)3 Mg £ X ZA9

Mo B ko
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ol o2 dhe FAF EX IJA4
23 film dosimetry= AR Q)
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4 Q= dynamic wedged] Aol FAHZHog HrIH T}
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o] dynamic wedged YA+ AL ¢ multiple ionization chamber\} multi channel diode detecter
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