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2| 2~El @l E(30x30%20 cm))oll A2 w] HE FAo
K=l *d% S sl ch(Fig. 2a). 7éf+7} ALH FA
Ayt dxjsbeA Feleeich AFRE G 7]Eol
A&t 5 oAl 2319 F o] 242 wid o] SAAA
('mRT MatriXX, IBA, Germany)$} o] & 41 = = o
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°¥
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Fig. 2. Setup of quality assurance (a) point dose with polystyrene phantom and CC01 ion-chamber and (b)
Multicube phantom.

I'm MatriXX with
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Germany) FAZ21HS A-gste] ERlollA &4 M9 AX 87} 88% 32w, olF A% A7 F X EH
9l 2 mmS} 3%2] F7HH (spatial), A% (dosimetric) WS o] MlEEAL o =okart 2F Ekrh(Table 1).
WellA o] FAxeF AdA] Aelo] IXEE Fwt H7F GTVH PTVE] Dune ¥ =okart 42 32%, 4% 3%

_or%’
i)
i)

Al AA 24" ASAY ] AFETS st 1 AV|zAYAAX s} Y Eolaxss A EAYE
MatriXXE E33F HelfH AgollA] AL Fr4ddE &8 AFEEE Fig 13 2k 283 Fig 3004 HolF
AARsL] AFEEE i, HEolA] dFs e AFRE Zo] A7|2ARAAX 5} I sotax g g X 8A9 9
E AA S vlaste] A sARY AL 24 B Adbs Tl AARES F) S8 AL AFEEAY
AL Feolels WS Agedel MarixX 24 278 AZEE prescribed dose percentage)?] A Aol th3k
A3 723719 7 2l(Source to Detector Distance, SDD)E A2 A& s|A2ET#W-E Zof v|zslgdch Aubsdzk
100 cmZ 33 SSDE 89 emP A MEL Eoli= 22 AH

A

al

o)

(gamma evaluation)& AR-8-3}o] AlAbs}Si ) ] Dy #HE Eolzvb 22 0.6%, 1.1%2 22 SU%ch
P Foll A A=k = 35%0]449 ARD=35%)0] X
d o b A AHoll tiste] FUIRIL 30% Aol EEsh= Al

H(Vaor) e W =okar) 3% AL S 10% Aol &
Fals AH Vi) F 1% EFH(Table 2). F+ X &A1

Aegt siztol| A aede cTvel PTVEF Whgah 2ake]  of|A PTVE] AAAA F 98%5 Edsle AFEZa
AL 247t 44.45 em’, 136.46 cm’, 33.87 cm’, 35.48 cm’0]  (Dogg)oll A TS AlS off A7 Ak ol wstS v

o

Ratio of total structure volume (%)

Dose (cGy) Dose (cGy)

Fig. 3. DVHs (a) before and (b) after definition of the prescribed percentage: PTV (Red), CTV (Pink), Bladder (Cyan), Rectum
(Brown), Lt. Femoral head (Dark green), Partial body (Green), Rt. Femoral head (Blue).

Table 1. Dose percentage between 2RA and IMRT before definition of the prescribed percentage. (Unit: %)
GTV PTV Rectum Bladder Rt. Femoral Lt. Femoral Partial Boday
head head

Dmin Dmax Dv=98% Dmax Dmcan Dmax Dmcan Dmax Dmcan Dmax Dmcan Dmax Dmcan Dmax

Double arcs 98.8 1039 95.8 104.4 52.8 102.6 91.2 103.4 25.6 59.2 33.2 62.6 272 1044
IMRT 95.7 1033 91.8 103.3 53.7 100.7 90.8 103.3 29.1 68.0 24.8 60.5 26.0 1033
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sLal Hokeh(Table 3). Duewc 8383 247 225 ¥
I EERE G M E R R TR S
%]_é‘é "HE]:LC = o]: 7% 3 1_ t\‘l—ﬂd maxt -'—'rl;‘ 11]715;%‘:‘(}
ARA 87 o] Eoka Wk 06~ 124% Eokeh. Y A

Eoﬂ EHO]— Dmean!_ Eo]-‘— 0:]
tHTable 4). ®YE w9
123 MU 99

53] Vyeol < 5% Gol 3
e A7 2AAA X 8 Het

2. MRS

ol sotaX gAY oA Fgat A4l tete] A
7 ZANAAR EALEY O £ ASRIZ SRgT
kg & ool U3t AFHZ=S ]°§5]'9§\‘4'- AHEZ
Ak AR TsIole B 4 % i
Hyo RS o3le] A z_x}%_‘ X 2A1 2 ol thel

Table 2. Dose percentage of Partial body between 2RA and
IMRT before definition of the prescribed percentage.

ost=Eel - M21 & M2 2010

gl PEI} MatriXXS Z3H3 HelFH o4 wbAa
XH?#I*%}EL o] Aol e} A HF=AL

A Eoll Fig. 49} Zro] WIAA S zA sl &4
solvh AR S-S 8 A WE FAA A
2F 185.2 cGyell tieto] Al 248 Ak 185 cGyZ —0.05%
o Aol g Helv] ol Efle] AFH HEW A 2% ol
W2 Qo gk wak AN ARRES A AP
BZ o AXEZ AFxo]7} 3%0] 3 91X %ko]7} 2 mm N
ol A 73k Azt zhupzk 1 ol W7l 98.35% 2 719 FUe}
A ch(Fig. 5, 6).

-

rHu

B dFE A Fol wed £4e] H1 gE s

Table 4. Dose percentage of Partial body between 2RA and
IMRT after prescribing dose percentage.

VSU% VlO% VSO% VlO%

Double arcs 32.7% 80.8% Double arcs 34.8% 81.9%

IMRT 35.8% 69.3% IMRT 40.0% 71.5%
Table 3. Mean dose between 2RA and IMRT after prescribed dose percentage. (Unit: %)

Rectum Bladder Rt. Femoral head Lt. Femoral head Partial boday
MU
Dch\l’\ Dmax Dmcan Dmax Dmcan Dmax Dmcan Dmax Dmcan Dmax
Double arcs 636 95.2 107.1 55.1 107.9 26.7 61.7 34.7 65.3 284 1089
IMRT 759 98.9 109.7 58.5 112.5 30.6 741 27.1 65.9 283 1125

v,
i Ry Hidse,

L 7
Py
L

Fig. 4. Verifying dose plan: (a) for point dose measurement (b) for dose distribution measurement.
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Fig. 5. Gamma evaluation with spatial and dosimetric limits of 2 mm and 3% between measurement and calculation.
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Fig. 6. Overlapping isodose distribution between measurement and calculation: (a) isodose plane, dose profile (b) for X-direction (c)
for Y-direction (red line is measurement, green line is calculation).
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In this study, the patient with localized prostate cancer who had previously been treated at Ajou University Hospital
was randomly selected since March, 2009. we performed IMRT and 2RA plans and the same dose objectives
were used for CTVs, PTVs, rectum, bladder, and femoral head of the respective plans. Arc optimizations and
dose calculations were performed using Eclipse versions 8.6. In this paper, we evaluated the performance of
IMRT and RA plans to investigate the clinical effect of RA for prostate cancer case. In our comparison of treatment
techniques, RA was found to be superior to IMRT being better dose conformity of target volume. As for the rectum
and bladder, RA was better than IMRT at decreasing the volume irradiated. RA has the ability to avoid critical
organs selectively through applied same dose constraints while maximally treating the target dose. Therefore,
this result suggests that there should be less rectal toxicity with RA compared with IMRT, with no compromise
in tumor margin. These findings, which show more favorable rectal, bladder, and femoral head DVHs with RA,
imply that should not result in excess risk of toxicity when this technique is used. Many experiences with RA
have shown not only dosimetric advantage, but also improved clinical toxicity when comparing with IMRT. The
main drawbacks of RA are the more complex and time—consuming treatment planning process and the need
for more exact physics quality assurance (QA).
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