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Table 1. Dose constraints for prostate cancer VMAT plan—
ning
Organ Constrain Priority
PTV Dos ) prescribed dose (Gy) 150
PRV Rectum V706y{15, Ves 6y€25, Vsocy{35 100
PRV Bladder | Vzey{15, Ves6y{25, Vsocy{35 100
Femoral Head Vinax{35 100
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The changes ranging from =2.0 cm~2.0 cm in
body contour and target contour in axial image and sagit—
tal image. The planning target volume (PTV) is shown in
red, bladder in blue, rectum in orange, left femoral head in
purple and right femoral head in green

Fig. 1.
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Table 2. The changes in dosimetric parameters for PTV Dmax, Dgs«, D2% Dso% with changes in body

Body change (cm) -20 -15 -1.0 -0.5 0 0.5 1.0 15 20
Dinas 1104 1085 107.2 105.5 104.8 104.2 103.5 103.0 102.5
Dos o 103.0 102.3 101.5 100.6 100 99.28 98.31 97.35 96.34
oMV D2, 108.8 107.2 105.5 104.2 103.5 102.7 102.3 101.6 101.0
Dso% 104.9 103.9 102.9 102.0 101.2 100.7 99.64 98.78 9817
Dinas 1084 107.1 105.9 104.9 104.5 104.1 103.7 103.2 102.7
Dos o 102.8 101.8 101.1 100.5 100 99.48 98.81 98.04 97.39
1MV D2, 107 .4 105.8 104.6 103.6 103.1 102.2 102.1 101.6 101.2
Dsos 104.9 103.9 102.9 102.0 101.2 100.7 100.3 99.78 99.30
Dinax 1082 1070 105.9 105.0 104.6 104.1 103.5 103.1 102.7
s Dos 5 102.2 101.7 101.1 100.5 100 99.52 98.93 98.3 97.68
Do 107.0 105.4 104.5 103.9 103.2 102.8 102.2 101.8 101.3
Dsow 104.1 103.4 102.7 102.1 101.5 101.0 100.5 99.97 99.52
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Fig 2. The changes in dosimetric parameters PTV Dmax, PTV Dgs«, Dso% and D2« with changes in body contour

Table 3. The changes in dosimetric parameters for conformity and homogeneity indices with changes in body

Body change (cm) -20 -15 -1.0 -0.5 0 05 1.0 15 2.0
MV CI 1.194 1.153 1.110 1.056 1 0.871 0.521 0.263 0.140
HI 1.044 1.035 1.029 1.027 1.025 1.026 1.031 1.035 1.040
oMy Cl 1.161 1.123 1.086 1.040 0.993 0.909 0.654 0.426 0.253
HI 1.039 1.035 1.027 1.025 1.024 1.025 1.028 1.031 1.035
15 MV CI 1.151 1.117 1.081 1.026 0.993 0,927 0.729 0.491 0.326
HI 1.038 1.033 1.029 1.027 1.027 1.024 1.029 1.031 1.033
cm A daolA= 212 1084 %. 1082 %2 A 57 & ST HolkE HAAL, 10 MV} 15 MVi= Bl 520
S B3tk PTV W2 Dos o 4F 5 6 MVOA= 1.5 cm@] A| = =9k
@ 37 A= 97.35 %= AlTFo] 7&6‘}911 2.0 cm2] A Sz} AFo] 7o) wet Cle FapHo g A= 2
3 T7tolA= 96.34 NE AFo] A4St 10 MVet 15 Fe BT, A AlFe] 2.0 cm 7R A 6 MV

MVOlA= 2.0 cm®] AFS7 ellAl 22t 97.39 %, 97.68 %

2 4819 PTV We] Dsoy 3 5 6 MVOIAE= 1.0 cm
o) 1§ Z71olA 99,64 %= AleFo] 7431, 2.0 cm
O] AF F7tolAl= 98.17 % AdwFo] 7:.* Ligss ‘/}E‘r‘ii

9978 %, 99.97 %2 AgFo] 7k4514ct 2.0 cm A& =7}
A= 217+ 99.30 %, 99.52 = A A4S Byt 3
Z12] A& W3}l Wt Diax, Dos v, Dsowi= 6 MVOJA] 7

L
-

20

6
o= 1.0014 0140202 7}4 24 74askon, 10
MVelA= 099300141 0.253 0% AT O™, 15 MVOllA]
£ 09930014 03258 A4t Hi= Al WSkl what
3 Aek=|irk(Table 3).
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Table 4. The changes in dosimetric parameters for Bladder V7%, Rectum V70« and Femoral Head with changes in body

Body change (cm) -2.0 -15 -1.0 -05 0 0.5 1.0 15 20
pladder 11 | 147 | 144 | 138 | 136 | 134 | 132 | 127 | 125
70 %
o 1300 | 1252 | 1205 | 1165 | 1130 | 1109 | 1072 | 1033 | 10,03
70 %
6 MV ;.
Lt, F. Hea 3204 3255 | 32215 3200 | 3184.1 3171 | 3160.2 3149 3140
Dmax (CGY)
i, F, Head 3100 | 3001 | 3078 | 3068 | 3061 | 3055 | 3046 | 3038 | 3029
Dinax (cGy)
Blsdder 152 14.9 146 14.2 14.0 13.8 134 131 12.8
70 %
Ri/ctum 12.76 12,39 1211 1177 11.50 11.29 10,99 10.74 10.46
70 %
10 MV Lt F Head
L b tea 3316 3295 3279 3267 3259 3253 3246 3239 3233
Dmax (CGy)
Rt, F. Head 3070 3052 3038 3027 3019 3012 3004 2995 | 2989
Dmax (CGy)
Bl\a;dder 151 148 145 142 14.0 13.7 135 13.2 13.0
70 %
Rfjcmm 1254 | 1222 1193 | 1156 11.43 1118 1088 | 1068 | 10.39
0%
15 MV . .
Lt, F. H
L e 3397 | 3319 | 3304 | 3202 | 3283 | 3277 | 3268 | 3259 | 3252
Dmax (CGy)
Rt F. Head 3089 3071 3055 3043 3033 3026 3016 3006 | 2998
Dinax (cGy)
3 Bladder V-:c. . Rectum V-oc:
0 o
15 5 ~
0 0
14 =
0 0
i ~20-15-10-05 0 0.5 10 15 20(em) ;; -20-15-1.0-05 0 05 L0 15 2.0 (em)
Lt Femoral head D= Rt Femoral head Do »
5400 3500
3350 3780
5300 3200
3250 3230
3200 3200
5150 3030
~20-15-10 0.5 0 05 10 15 2.0(em) -20-1.5-10 05 0 0.5 1.0 15 2.0 (em)

Fig 3. The changes in dosimetric parameters rectum Vo oy, bladder V7o 6y, left and right femoral head

Dmax With changes in body contour
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EAF0] 2.0 cm 74T ¢, 6 MVol|A= 11,30 %]l
Al 13.0 %= Az} 7P G4 $7FS Bele
H, 10 MV 1150 %014 1276 %2 2, 15 MV
1143 %llA 12,54 %= S7FsRIEt W3] Vooey= AlF
0] 2.0 cm #4349, 6 MVOIAE= 13.6 %olA 151 %2
Ao 2718199, 10 MV 14,0 %A 152 %2 5%
o 15 MV 14.0 %04 15.1 %= S7Fstoir), Egt o
EJR #2]9] Dyale AI0] ahell whe Agko] F71at
o5 HAdr), A% tEF #2] Diacs AF] 2.0 cm
A3 7%, 6 MVOlAE= 3184.1 cGy©lA] 3294.6 cGy=
s} 271k HYom, 10 MV 32594 cGyollA]
3316,9 cGy= 5%1.2H, 15 MV= 32925 cGyollA 33371
cGy= F71513Ie}, L85 thER 2] Duaa= A1F€] 2.0
cm Zagt 49, 6 MVOJAl= 3061.0 cGyollAl 3100.7
cGy= ARzt 371h-S B9lom, 10 MV 3019.3
cGy©llA 3070.0 cGyZ 5%.2H, 15 MV= 3033.8 cGy
oA 30894 cGy&E Z7}sHTt.
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Fig 4. Using 10 MV for Variations of dose—volume histogram : PTV, bladder, rectum and femoral head with weight change
ranging from —2.0 cm~2.0 cm. (PTV : red, rectum : orange, bladder: blue, left femoral head : purple, right femoral head :
green) and types of lines (2.0 cm : triangle, original body contour : square, 2.0 cm body contour, circle)

22



234 9] 59: A o QAHA AR A AP 8 R W] e Ak B}

72 B PTVO] D= 6 MVE] 4% 1.0 cm 7HAES)
< W, 10 MV®} 15 MVOllA= 1.5 cm AAE QS 1 re—
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Ch(Fig. 4).
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Dosimetric comparison for Prostate VMAT of weight and
photon energy change

Department of Radiation Oncology, Gyeongsang National University Changwon Hospital

Jo Guang Sub, Kim Min Woo, Baek Min Gyu, Chae Jong Pyo, Ha Se Min, Lee Sang Bong

Purpose : To compare the radiation doses of prostate cancer patients according to changes in abdominal body
shape and energy during Volumetric modulated arc therapy(VMAT).

Materials and Methods : Seven patients with prostate cancer were enrolled in this study. VMAT treatment
plan was established at 6, 10, and 15 MV while changing from -2.0 cm to 2 cm by 0.5 cm. Conformal index(Cl),
homogeneous index(HI), Dmax, D5 %, Dso% and Dz of PTV were examined in order to evaluate the change of dose
in the target organ according to body shape change. Normal organ of the femoral head, rectum and bladder was
analyzed to evaluate dose changes.

Results : The dose of Dimax 6 MV in PTV increased to 107.2 % in 1.0 cm body shape reduction, and 10 MV and 15
MV dose increased to 107.1 % and 107.0 % in 1.5 cm body reduction, respectively. The dose of Dsa% 6 MV in PTV
decreased to 99.64 % in 1.0 cm body shape increase, and in 10 MV and 15 MV dose decreased to 99.79 % and
9997 % in 1.5 cm body increase, respectively. In 2.0 cm body type increase, the dose was decreased to 99.30 %
and 99.52 %, respectively. Doses for rectum and bladder gradually increased with decreasing weight, and dose
decreased with decreasing weight. 6 MV, and Ve, at 10 MV increased from 11.50 % to 12.76 % when the external
shape decreased by 2.0 cm. The bladder Ve, also increased from 14.0 % to 15.2 %. It was also shown that the
dose increased as the body weight decreased in the femoral head.

Conclusion : In the treatment of VMAT, dose distribution can be changed according to the change of abdomi-
nal shape. SSD and CBCT were used to decrease the body shape by more than Tcm or more than 1.0 cm at 6
MV and the body shape by more than 1.5 cm or more than 1.5 cm at 10 MV or 15 MV. It is considered that a new
treatment plan should be established through re-simulation.

»keyword : body shape change, Volumetric modulated arc therapy, Prostate Cancer
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