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For evaluating the treatment planning accurately, the quality assurance for treatment planning is recommended
when patients were treated with IMRT which is complex and delicate. To realize this purpose, treatment plan
quality assurance software can be used to verify the delivered dose accurately before and after of treatment.
The purpose of this study is to evaluate the accuracy of treatment plan quality assurance software for each IMRT
plan according to MLC DLG (dosimetric leaf gap). Novalis Tx with a built—in HD120 MLC was used in this study
to acquire the MLC dynalog file be imported in MobiusFx. To establish IMRT plan, Eclipse RTP system was used
and target and organ structures (multi—target, mock prostate, mock head/neck, C—shape case) were contoured
in 'mAT phantom. To verify the difference of dose distribution according to DLG, MLC dynalog files were imported
to MobiusFx software and changed the DLG (0.5, 0.7, 1.0, 1.3, 1.6 mm) values in MobiusFx. For evaluation
dose, dose distribution was evaluated by using 3D gamma index for the gamma criteria 3% and distance to
agreement 3 mm, and the point dose was acquired by using the CC13 ionization chamber in isocenter of 'mAT
phantom. In the result for point dose, the mock head/neck and multi-target had difference about 4% and 3%
in DLG 0.5 and 0.7 mm respectively, and the other DLGs had difference less than 3%. The gamma index
passing—rate of mock head/neck were below 81% for PTV and cord, and multi—target were below 30% for center
and superior target in DLGs 0.5, 0.7 mm, however, inferior target of multi-target case and parotid of mock
head/neck case had 100.0% passing rate in all DLGs. The point dose of mock prostate showed difference below
3.0% in all DLGs, however, the passing rate of PTV were below 95% in 0.5, 0.7 mm DLGs, and the other DLGs
were above 98%. The rectum and bladder had 100.0% passing rate in all DLGs. As the difference of point dose
in C—shape were 3~9% except for 1.3 mm DLG, the passing rate of PTV in 1.0 1.3 mm were 96.7, 93.0%
respectively. However, passing rate of the other DLGs were below 86% and core was 100.0% passing rate in
all DLGs. In this study, we verified that the accuracy of treatment planning QA system can be affected by DLG
values. For precise quality assurance for treatment technique using the MLC motion like IMRT and VMAT, we
should use appropriate DLG value in linear accelerator and RTP system.
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(IBA Dosimetry, Uppsala, Sweden) A 2|¢& A83}9om
SSD 100 em®] & EHIFE] 100 cm| ZolollA FAs}3)
t}. DLG FA 2 VarianAtollA Algsts A& vl o
Fesllek” WA, FA4 6 Mvell Tk DLG 7 353
7] 91l =A 10x10 em’oll A #Z = 92 MLCEES
2 z2AHs 2ok WY W F3F Rast ResE F 5331
o} wdh Wlo] 2AEE Eokd] DLG} 2.0, 4.0, 60, 100,
14.0, 160, 20.0 mmoll 4] YA £EZ o] Esto] =A% R,
= A o] Fhes T3t A (VE 295 MLC °
T ARy = A5 A OF E*]"’j] DLG(g)

of W W FaEE H5Rgch 4 29 < I g4

q rulom

4

120 [mm]
120[mm]¥ MLC7} o3k % 72l % ojulgh.
R, +R
RT:¥ v
oy _glmm]_
By r =Ry (1 120[mm]) ¥

7 DLG wheke] A kR, )= oFok 2ol otk (3)).

R_,(/’ :E(/ _R!/-T (3)
ol9} Ze Ao Z RS DLGTHY Y FA4S 5
sto] djd AKX E7]7]1¢] DLG ke FAskslch

2. A=A
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Fig. 1. The contoured structures
in I'mRT phantom image for (a)
multi-target, (b) prostate, (c) head
and neck and (d) C-shape case
provided by AAPM TG-119 re-
port.
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Fig. 2. The linear extrapolation for a DLG in corrected reading
versus gap. The graph of DLG is for photon energy 6 MV with
IBA CC13 ion chamber.

Table 1. The difference dose of calculated value in MobiusFx with calculated value in Eclipse and measured value which

acquired by CC13 ion chamber.

MobiusFx
Case DLG (mm) Difference with Difference with Measured value (Gy) Eclipse (Gy)
measured (%) eclipse (%)

Multi-target 05 —4.68 —4.68 51.63 51.63
0.7 —3.82 —3.81
1.0 —2.38 —2.38
13 —0.76 —0.76
1.6 0.34 0.35

Prostate 0.5 —2.70 —2.64 75.90 75.86
0.7 —2.05 —1.99
1.0 —0.99 —0.94
13 0.23 0.28
1.6 1.04 1.09

Head & Neck 0.5 —4.17 —4.14 51.37 51.35
0.7 —3.16 —3.13
1.0 —1.64 —1.61
13 0.22 0.26
1.6 1.51 1.54

C-shape 0.5 —8.74 —8.68 14.49 14.48
0.7 —6.98 —6.92
1.0 —3.11 —3.05
13 1.33 1.39
1.6 478 484
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Table 2. The gamma index passing-rate(%) of dose distribution for MobiusFx compared with dose distribution for Eclipse RTP
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3. 20X E(Gamma Index) 241

Bo] 74+ 05, 0.7 mmollA 3% o] o]
B 29 unke] zpolE K]

Table 2+ Eclipse %

FEAYA 2~

dloll4] #1538 ARRE

system.
Multi-target Prostate
DLG (mm) DLG (mm)
Structure Structure
05 07 1.0 13 1.6 0.5 0.7 1.0 13 1.6
Center 16.4 28.8 97.9 99.5 96.8 PTV 81.7 91.9 99.4 99.8 99.9
Superior 13.8 15.8 61.0 99.9 97.8 Rectum 99.5 100.0 100.0 100.0 100.0
Inferior 100.0 100.0 100.0 100.0 99.0 Bladder 100.0 100.0 100.0 100.0 100.0
Head & Neck C-shape
DLG (mm) DLG (mm)
Structure Structure
05 0.7 1.0 13 1.6 0.5 0.7 1.0 13 1.6
PTV 40.5 81.0 99.5 99.9 100.0 PTV 68.5 85.5 96.7 93.0 64.4
Cord 58.9 749 97.6 100.0 100.0
Rt parotid  100.0 100.0 100.0 100.0 100.0 Core 100.0 100.0 100.0 100.0 100.0
Lt parotid  100.0 100.0 100.0 100.0 100.0

Rt-parotid: Right parotid, Lt-parotid: Left parotid.

DLG 0.5 mm

DLG 0.7 mm

DLG 1.3 mm

Fig. 3. The figure illustrates gamma map between Eclipse RTP system and MobiusFx according to DLG.
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a Superior target in Eclipse
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X ¥ Center target in Eclipse
g ¢ Center target in MobiusFx
]
©
>
o
=
©
[5]
14

Fig. 4. The plot (a-e) illustrate the dose volume histograms
Dose (Gy) (DVH) for multi-target case according to DLG.
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4

HAr rx

Eclipse X| A% A 2 8lol| 4] 253 7+ 794 DVHE 7]
+ 2 2 MobiusFxol| 4] DLGell W& DVHE ] E4¢ 2
3}, BE 7504 DLGultt A& oF& DVH F4-& Vel
t}l. Fig. 4 th5374 790142l DLGel| u}2 DVH H3}E
Holpm, ok 42 1.3 mm, &% 31542 1.6 mm
A4 7 fASHS Eelstdel. 7 A PTV e $%
EA oA Dosg® AolE EQIsE A, BF FEHeE
DLG 1.3 mm®} 1.6 mmol| 4] 1% w|uke] 2ol & K3, DLG
0.5, 0.7 mmollA] 3% o]&o 2 el rh(Table 3).

Table 3. Difference of Dgsys between Eclipse and MobiusFx.

M

1

B odFE IMRT ZEHe| A28l MobiusFxZ o] &3f
o] X gAIRA 2Elol|A] H 53 X EAHH AFLEE VI
F0 2 MLC® DLGol| w}& IMRT AE#e| A A8 &
As H7vstazr sk

MLC® DLGE E&, a3y 7#E7], oA &
o] gslo] ZAx|o] AL QA o} DLG ZA ol
3l AaEa e AHelge] vk ad =g B AT e
WAL X 8712 Q=7 A X} (acceptance  test  procedure,
ATP)2} ¥ A-8<78](beam commissioning)oll4] A8-% §-&
H3]7} 0.13 ccQl CC13 Aoz Agsgon ojuf =
A= DLG 0.72 mmE Eclipse X A2 A] A8lo]] ] & s}o]
Agstdel. 24 v X g8 MLCol tigk FHF 3
DLGE ZA3t7] 3l 3%l DLG &4 W k= ol
i3k =87t I o7 o] Folxof & Zlo ' ekt

MobiusFx®} Eclipse X EA|EA| <8 7] HA=E 2ol 7}
DLG 1.0, 1.3, 1.6 mmollA] C-E9k& A9]slar 3% o] %}
o] Hglom, wdt -2 DLG kol uh2 47141 €] 714
F9 T EF wE PTVel it 339 ZmpA| oA =
95% ol 49 FI&S Kot AR thExAe] A¢ A

z°

2

N2
=N

r,
i

Doss, difference with Eclipse (%)

Case Structure
0.5 mm 0.7 mm 1.0 mm 1.3 mm 1.6 mm
Multi-target Center target 41 35 21 0.6 038
Prostate PTV 47 3.9 2.6 1.1 0.1
Head & Neck PTV 47 35 22 0.2 1.0
C-shape PTV 8.6 6.4 2.1 0.7 29

Table 4. The difference of mean dose calculated for OARs in MobisuFx according to DLG compared with Eclipse RTP system.

Mean dose difference with Eclipse (%)

Case Structure
0.5 mm 0.7 mm 1.0 mm 1.3 mm 1.6 mm
Multi-target Superior —8.23 —6.60 —4.05 —0.76 201
Inferior —4.31 —3.21 —1.30 0.76 217
Prostate Rectum —6.55 —5.04 —244 0.52 243
Bladder —5.01 —3.68 —1.37 2.35 410
Head &Neck Cord —11.75 —9.76 —6.53 —251 0.26
Rt-parotid —9.49 —-7.71 —453 —0.37 215
Lt-parotid —10.57 —8.67 —5.38 —1.34 1.31
C-shape Core —9.57 —7.44 —3.26 1.78 5.29
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