oletzel : M23d M23 2012

Influence of Couch and Collimator on Dose Distribution of
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We investigated the influence of photon energy, couch and collimator angle differences between arcs on dose
distribution of RapidArc treatment planning for prostate cancer. RapidArc plans were created for 6 MV and 10
MV photons using 2 arcs coplanar and noncoplanar fields. The collimator angle differences between two arcs
were 0°, 15°, 30°, 45° 60°, 75° and 90°. The plans were optimized using same dose constrains for target and
OAR (organ at risk). To evaluate the dose distribution, plans were analyzed using Cl (conformity index), Hl
(homogeneity index), QOC (quality of coverage), etc. Photon energy, couch and collimator angle differences
between arcs had a little influence on the target and OAR. The difference of dosimetric indices was less than
3.6% in the target and OAR. However, there was significant increase in the region exposed to low dose. The
increase of V15% in the femur was 6.4% (left) and 5.5% (right) for the 6 MV treatment plan and 23.4% (left),
24.1% (right) for the noncoplanar plan. The increase of V10% in the Far Region distant from target was 54.2
cc for the 6 MV photon energy, 343.4 cc for the noncoplanar and 457.8 cc for the no collimator rotation between

arcs.
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A7 2R 8 Al S AV Rl 49 223 3 X §A3] Eclipse (version 8.9, Varian Medical System,
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Table 1. Comparison of various indices for PTV from composite plans of 6 MV, 10 MV, coplanr, noncoplanar and various
collimator angle difference between two arcs.

Collimator Clrroc (Vri/TV) Cliomax (TVri/TV) QOCrroG (Imin/RI) HIrroc (Imax/RI)
-Couch 6 MV 10 MV 6 MV 10 MV 6 MV 10 MV 6 MV 10 MV
0°~0° 1.05 1.04 0.98 0.98 0.95 0.95 1.06 1.05
0°~20° 1.04 1.03 0.98 0.98 0.92 0.92 1.07 1.06

45°~(° 1.07 1.03 0.98 0.98 0.96 0.96 1.06 1.04

45°~20° 1.07 1.03 0.98 0.98 0.97 0.95 1.06 1.04

90°~0° 1.07 1.03 0.98 0.98 0.97 0.96 1.06 1.04

90°~20° 1.07 1.03 0.98 0.98 0.98 0.96 1.06 1.05

Average 1.06 1.03 0.98 0.98 0.96 0.95 1.06 1.05

Vri: volume encompassed by the prescription isodose, TV: target volume, TVgp: target volume covered by prescription isodose, RI:
prescription isodose, Inin: minimum isodose in the target, Imax: maximum isodose in the target.
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Fig. 1. Comparison of the conformity and homogeneity index for the PTV. (a) Conformity index, (b) Homogeneity index.
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Volume,

Table 2. Comparison of dosimetric indices for PTV-GTV from
composite plans of 6 MV, 10 MV, coplanr, noncoplanar and
various collimator angle differnce between two arcs.

Collimator Dunin (%) Dumean (%) Dimax (%)
-Couch ¢ MV 10 MV 6 MV 10 MV 6 MV 10 MV
0°~0° 95.0 95.4 1026 1025 1058 105.1
0°~20° 91.5 91.9 1023 1021 1069 105.7
45°~0° 96.0 96.1 1023 1019 1064 1043
45°~20° 97.1 94.8 1024 101.7 105.7 103.8
90°~0° 97.3 96.0 1025 101.8 1064 104.0
90°~20° 97.6 96.2 1023 1019 1063  104.7

Average 95.8 95.1 1024 1020 1063 104.6

Duin: minimum dose, Diean: mean dose, Dmax: maximum dose.
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QOC (Quality of Coverage) 52| ol#] 7}1#] A3l A=k
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MVE} 10 MV Clrroc®t Hlrros 3 tHxbol= 2H2F 0.049F
0.022] 7k Jehdgch a2l X ZHolE 3A FF-oll
uZ PTVE 72+ AFAZ Aol 001 o3tz vhebyket.
Table 2% PTVoll4 GTVE Al2et 4o, S X 8A% %3
2749 7pgarel AFEEES LS Dy Docws Do

Table 3. Average dosimetric indices of rectum, bladder,
femur, near region and far region from composite plans of 6
MV, 10 MV, coplanar, noncoplanar.

Energy Couch

6 MV 10 MV Difference 0° 20° Difference

Rectum

Dinean (%) 38.0 36.8 12 375 374 01

Dinax (%) 103.8 103.3 0.5 1036 1035 02

V60% (%) 329 302 27 312 319 —06

V80% (%) 17.6 16.8 0.8 171 173 —02
Bladder

Dinean (%) 519 520 -0.1 527 513 14

Dinax (%) 105.3 104.3 1.0 1046 1050 —04

V60% (%) 436 422 14 439 419 20

V80% (%) 238 234 0.5 238 234 04
Lt Femur

Dinean (%) 122 112 1.0 133 100 33

Dinax (%) 293 289 0.4 298 284 15

V15% (%) 309 245 6.4 394 160 234
Rt Femur

Dinean (%) 11.3 106 0.7 127 93 35

Dinax (%) 289 29.0 -01 295 284 11

V15% (%) 268 21.3 55 361 120 241
Near Region

V80% (cc) 642 641 0.2 640 643 —02

V0% (cc) 36.5 355 1.0 359 361 —02

V100% (cc) 48 29 19 39 39 00

Dinean (cc) 101.2 101.9 -0.7 1020 1011 09
Far Region

V10% (cc) 2,353.622994 542 2,49822,154.8 3434

V25% (cc)
V50% (cc)
Dmean (cc)

8113 777.2 34.1
154.6 126.5 281
735.0 704.9 30.1

8193 7691 50.2
136.6 1446 —8.0
733.0 7069 261

Dinean: mean dose, Dmax: maximum dose. V10%: Structure volume
for the 10% of prescription dose.
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Fig. 2. Comparison of isodose
curves for coplanar (left column)
and noncoplanar (right column)
plans. (a) Axial view, (b) Coronal
view, (c) Sagittal view.
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Fig. 3. Comparison of dosimetric parameter for the femur (a) 6 MV and 10 MV, (b) Coplanar and noncoplanar.
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vlal] A Jebdel 23 =T 10 MVellA 6.4% 2
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23227
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ol¢] 7t H3}toll WE Diean, Dimas V60%, V80%<] Aol
3.6% ol3tZ velgth 2353 $F HEZ T4 D,
Dimax, V15%2] 207} 5% o4 v 7571 dlot Fe=|
olt] 7ol ulE AWAAE Fs T fldrh NRolA &
glulo|e] 4% Z7}ol whel v80%, V90%7t 2+ 6 cc, 3 cc
7Vl FRollA = Zeldlol] 2= Z7tell wet V1%
7} H ) 457.8 cc At}
IE U HE

PTV 4ol 24 6 MV} 10 MVE] Cliom, QOCrros,
Hlgrog FolE 1% olst2 A9 E5al9x o]& Ost 5"
3}, Pirzkall V0] Bk Axkel X} Cligmces 719
FY93 kS 7HAA T Clrrooe 6 MV, 10 MVZE Z2+2F 1.06

7} 1.0322 10 MV7 2F B 4] Jelydet o] PTV W
RO AFRER T PTV ul2 Al dofo] 6
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Table 4. Dosimetric indices of PTV, OAR (Organ at risk),
near region, and far region from composite plans of 6 MV,
coplanar and various collimator angle difference between
arcs.

Collimator o 1o 300 450 00 7 op°
angle
PTV
Clrroc 105 104 104 107 107 106 1.07
Cliomax 098 098 098 098 098 098 098
QOCrroc 095 096 097 096 098 098 097
Higroc 106 105 105 106 105 105 1.06
PTV-GTV
Dinin (%) 950 959 969 960 977 978 973
Diean (%) 1026 1019 1020 1023 1022 1021 1025
Dumax (%) 1058 1048 1047 1064 105 1053 1064
Rectum 37.6

Dinean (%) 394 387 386 371 389 383
Dinax (%) 1041 1033 103.1 103.9 103.2 1029 103.8
V60% (%) 339 299 316 307 324 325 330
V80% (%) 191 175 172 157 167 159 174
Bladder
Dinean (%) 539 548 546 520 542 532 512
Dinax (%) 1053 1044 1042 104.7 104.6 1046 105.1
V60% (%) 43.2 44 447 454 458 448 436
V80% (%) 229 238 244 243 245 238 241
Lt Femur
Dinean (%) 142 123 113 148 143 121 133
Dinax (%) 310 299 273 328 291 306 291
V15% (%) 463 251 170 525 443 262 363
Rt Femur
Dinean (%) 156 171 137 148 145 159 103
Dinax (%) 319 360 299 309 395 340 247
V15% (%) 627 672 422 556 375 655 113
Near Region
V80% (cc) 60.7 612 629 63,6 657 655 66.7
VI0% (cc) 342 353 364 368 376 375 372
V100% (cc) 41 3.3 3.8 5.6 52 4.8 5.0
Dinean (cc) 1021 103.1 103.2 1014 1032 1029 101.3
Far Region
V10% (cc)
V25% (cc)
V50% (cc)
Dinean (cc)

Diean: mean dose, Dmax:
volume for the 10% of prescription dose.

2,831.5 2,831.5 2,711.0 2,506.2 2,686.9 2,735.1 2,373.7
8916 9398 9278 7952 9278 9278 7952
1205 1181 2169 1446 1446 156.6 168.7
807.3 8193 8073 7229 8073 8073 7229

maximum dose. V10%: structure

MV7} 10 MVELT 23 o Yde AS 2ndd PTV-
GTV Q9] Az BEE 79 FY3 AE HojFuz
PTV W 71AAte] AZEIE oA o] u}E Xto]7t e
=N
=

& o & slleh Asslol A e AP pIve)
Haly & gl w3
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