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VMAT
VMAT
VMAT VMAT
VMAT
VMAT
MLC
VMAT
VMAT
VMAT
VMAT
3D-CRT
VMAT

DVH
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VMAT

VMAT

VMAT

360°

VMAT
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VMAT

VMAT



25 3
1
3D-CRT
IMRT VMAT
VMAT
VMAT VMAT
3D-CRT VMAT
VMAT PTV
1
IMRT
VMAT
VMAT
VMAT
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VMAT
DVH




3D-CRT
VMAT
V5=47.8%
V10=40.2% V20=34.9% V30=27.4%
V40=25.1% V50=19.9% MLD =20Gy
3D-CRT DVH V20
DVH
PTV D50
PTV
D95 >90% D2 <115%
3DCRT
3D-CRT VMAT PTV D50
D50=103 107%
PTV D95 >90% D2<115%
VMAT 3
3
Plan 360° 2
Plan
3D-CRT
VMAT
1,2
Plan
PTV V5
V10
Plan Plan
V5 V10
3D-CRT
Plan PTV
PTV V5
V10 3D-CRT

Plan

Plan
1
3DCRT 40Gy
0, 180°
20Gy
330, 150°
Plan 360° 2 40Gy
360° 2 20Gy
Plan 330-0-180° 2 40Gy
330-0-180° 2 20Gy
Plan 320 15° +140 215°
2 40Gy
320 15° +140 215°
2 20Gy
1
2,3
3DCRT 40Gy
0, 180°
20Gy
35, 215°
Plan 360° 2 40Gy
360° 2 20Gy
Plan 180-0-35° 2 40Gy
180-0-35° 2 20Gy
Plan 165-225° + 345-45°
2 40Gy
165-225° + 345-45°
2 20Gy
2
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DVH
VMAT Plan 3D vs Plan

= e

l\.'«.\_\ o Plan(] DVH

VMAT Plan 3D vs Plan
|
i
i Plan DVH I
\.\L\\”\T
VMAT Plan 3D vs Plan
1 R
| \
L LR
Plan DVH i
7.‘1_\ =t |

3D-CRT

GTV

19



2

VMAT Plan

VMAT Plan

VMAT Plan

DVH
3D Vs Plan

A
[}

Plan DVH

GTV
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3
DVH
3D vs Plan

VMAT Plan

Plan(]

DVH

1\

|\

i\
\.L‘-’

S
\\‘\\_ 3
- 3D vs Plan
1 "'f-‘,‘ Plan el \
\\ o |
\\\;::::r""""'
s ZFasiess ‘\

VMAT Plan

3D-CRT

GTV
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3D-CRT VMAT DVH
V20

3D-CRT PTV
V5, V10

PTV 3D-CRT

3D-CRT
Plan

Plan

VMAT

VMAT
3D-CRT
VMAT

VMAT
PTV

N



25 3

3D-CRT
IMRT VMAT
VMAT VMAT
3.5 2005 3 2013 12
GTV PTV DVH VMAT
2013 12
1
PTV D9S8
D95 D50 D2 (Dmax)
Dmean GTV D98 D50
D2 (Dmax) (Dmin)
(Dmean)
PTV
VMAT
VMAT
3D-CRT
VNMAT ID
2007 1 2011 8 PC
2005 3
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2005 3 2013 12
142
A 2 B 1 A 75 GTV
B 62 2 120.0cm3 18.1 642.1 cm?
96 A 2 B 79.45 cm3 2.8 548.1 cm3
3 A 49 B 41 4 115.8 cm3 4.9
1 316.8 cm3 57.6cm? 5.3
44 A 1 A 3 B 395.5 cm3 PTV
2 A 26 B 12 370.6. cm3
48 A 3 B 1 11.0 1215.1 cm? 314.6
A 7 2B 1 A 13 cm? 90.4 1075.7 cm?
B 19 4 4 1 403.0.cm3 96.2 893.1 cm3
7 279.4 cm3 47.5 641.4 cm3
6 PTV
1 1 2
60 Gy 66-74 Gy
10 66 Gy
1 1.5Gy
1 45 Gy
1 1 50-60 Gy
1 TNM
A 0 0 1 3
B 0 0 0 1
A 2 2 3 7
B 1 3 2 1
A 75 49 26 13
B 62 41 12 19
2 1 0 4
T TO 5 4 1 1
T1 30 17 18 14
T2 50 41 14 14
T3 25 13 4 6
T4 32 21 7 13
N NO 9 4 1 5
N1 10 9 8 11
N2 85 57 28 17
N3 38 26 7 15
M MO 140 95 44 44
M1 2 1 0 4
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3}}00: 6}00:
1000 . 1000
800 T 800l :
] . T
600 600
400} [@ 400
200 200 [
0] L 0]
1 PTV
c)
600 . 600
500} . 500.]
400} - 400}
300 300
200 200
100 100
| | |
04 04
2 GTV
c)
PTV GTV
2
PTV D98 91.3% 7.7
D95 94.7 59 GTV
D98 97.0 6.2 Dmin
91.0 10.4
3 4
PTV D50 102.6 2.3
Dmean 102.1% 2.5
GTV D50 103.5 2.7
Dmean 103.2 2.8

cl)ZOOE d}OOE
10004 10004
BOO:E T 800:
I ™
600 60044
400: { 400:
200: 200:
o 0]
a) b)
d)
¢ d -
600 600
500-. 500-
400-: 400-:[I
300 300
200: 200-
100- 100- é
o 0. [
a) b)
d)
2PTV GTV DVH
PTV D98 93.7 (53.8-101.0)
PTV D95 96.2 (64.5-101.7)
PTV D50 102.6 (94.6-109.2)
PTV D2 108.4 (99.4-121.0)
PTV Dmax 111.0 (100.5-127.8)
PTV Dmean | 102.2 (91.2-108.0)
GTV D98 98.2 (65.3-104.7)
GTV D50 103.3 (91.8-112.0)
GTV D2 107.8 (96.1-121.6)
GTV Dmax 109.3 (98.1-124.0)
GTV Dmin 94.9 (50.9-102.4)
GTV Dmean | 103.3 (91.9-110.7)
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PTV D98

100]

70}

60-]
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'
|

PTV D2

120+

1104

100+

.
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[ 1304
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| 125+

1204
115:
110:
105:
100:
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90
80
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GTV Dm

ax

3PTV GTV
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80{
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90]

100;
90
804
70+
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-y

PTV D50

100
PTV Dmean
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V20

GTV PTV

GTV PTV

IMRT VMAT

3D-CRT

PTV D98 D95
60-80%
D98 D95

PTV

PTV
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PTV D50
2-3

PTV

D95>90% D2<110 115%

2005 3 2013 12
330
PTV D50 102-103%

IMRT VMAT PTV D50
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Therapy : VMAT)

(Volume Modulated Arc

Interplay effect
VMAT
Leaf Motion
CT VMAT Leaf Motion
Leaf Field Weight
Monitor Unit Homogeneity Index Leaf Field Weight
A. CIRS
Model 008A
VMAT 3.0cm
MLC CT 16
Discovery ST ELITE (General
Electric Medical) CT
VMAT
+5[mm] 4[s]
Leaf 4 CT
Advantage Workstation ver.4.4
(General Electric Medical )
B. Advantage 4D 4
Varian CLINAC 21 CT (Average )

EX Eclipse (Version 10.0)



Average
(CTV) (=
(GTV)) (PTV)
CTV 10 mm  Margin
1
2 Gy PTV D95
X 6MV
320°
179° 2 Arc
30° (Fig.1)
Fig.1
2Arc  VMAT
PTV
VMAT
4 MLC  Leaf Motion
MLC  Leaf Motion
> S-ave: [mm/sec]
> S-sd: [mm/sec]
> Grave: [mm]
> G-sd: [mm])
Leaf Motion
In-house
Anisotropic Analytical
Algorithm (AAA) MLC
2.5 [em/sec] MLC

0.05 [cml]

VMAT 95 Sub
Arc
CT

6.0 4.0 3.0 2.0 [sec/cycle]

0 /2 m 3m/2
Sub Arc

(Dmean)
VMAT
Leaf Motion
Leaf
Motion

SAS JMP 9

C.
MLC Leaf Motion
S-sd Grave G-sd)
(Dmean)

(Table 1) Dmean  Leaf

(S-ave r =0.111% 0.267
S-sd r =0.011% 0.260) Leaf

(G-ave r=-0.698+ 0.121 G-sd r

=-0.504% 0.250)

(S-ave

Dmean Leaf
(ave
p<0.017 sd p<0.028) S-ave

S-sd  G-ave G-sd



(Table 2)

(Dmean) Leaf (G-ave G-sd) VMAT
MLC  Leaf Motion Leaf (FW MU)
G-ave G-sd (Table 3)
Leaf
Leaf Fw
MU G-ave G-sd
Table 1. S-ave S-sd G-ave G-sd Dmean FW MU
Dmean  S-ave S-gap G-ave G-gap
6sec/cycle -0.153  -0.217  -0.607  -0.770 2Arc  VMAT
4sec/cycle  0.401  0.270  -0.642  -0.198 Fw
3seclecycle  0.271  0.199  -0.875  -0.631 FW (Table
2sec/cycle  -0.074  -0.209  -0.668  -0.418 4) VMAT
Table 2. S-ave Ssd Gave G-sd FwW MU
G-ave G-sd (r =0.945) 2Arc  VMAT
S-ave -0.407 0.061 FW
S-sd -0.294 0.081 Leaf
D.
Leaf G-ave C-sd Table 3. S-ave S-sd G-ave G-sd
Leaf FW MU
G-ave 0.514 0.264
G-sd 0.738 0.605
VMAT Leaf Table 4. VMAT FW
FW Arcl FW Arc2
VMAT Plan1 0.224 0.489
> FW: Field weight Plan2 0.351 0.327
MU : Monutor Unit Plan3 0.368 0.349
HI : GTV(CTV) Plan4 0.381 0.307
(GTV(CTV) 2%
98% Leaf (G-ave G-sd) GTV
Homogeneity Index = D2/D98 (CTV) (HD)

30



HI Leaf
(G-ave r=-0.494 G-sd
r =-0.404)
HI
GTV (CTV)
VMAT
Leaf

MLC  Leaf Motion

Leaf

2Arc  VMAT
VMAT
Field weight
Homogeneity Index
GTV (CTV)
VMAT
Leaf

VMAT

26
161, (2013)
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(Volumetric Modulated Arc

Therapy:VMAT) (Multi Leaf
Collimeter:MLC) MLC
CT VMAT
MLC MLC
A
(Volumetric

Modulated Arc Therapy:VMAT)
(Multi B
Leaf Collimeter:MLC)
Model 008A(CIRS )

3cm

VMAT Discovery ST
MLC Elite(GE )

CT CT
CT
CT
+ 5[mm] 4[s]
VMAT MLC 4 CT
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Advantage Workstation ver.4.4 (GE
)
Advantage 4D
CT
Eclipse version 10(Varian

Medical Systems )

CT
(GTV)
(CTV) GTV
(PTV) CTV 10mm
PTV 95%
1 2Gy
X 6MV
320 179
2
30
5 VMAT
MLC
2.5[cm/sec] MLC
0.05[cm]
MLC
MLC (Pgap) MLC
(Pspeed)
5 VMAT 95
CT
Olradl,mt /2[rad],mt
[rad],3m /2[rad] 4 1
(Ptreq)
7.52 30.08

Anisotropic Analytical Algorithm (AAA)
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(Mean) (Max)
C
5 Pgap Pspeed
Flg 1 Pgap 169[mm]
27.3[mm] Pspeed  3.45[mm/sec]
6.15[mm/sec] VMAT
Flg 2 Pfreq
Mean Max
Fig. 3
1)
50.0 8.0
P B P(gap) 70
. OP(speed)
£ 40.0 - S Rt - 6.0
Sss0 o R 9.0t s0
:: R o O o O .
F B0.0 oo 4.0
& 250 -] 3.0
Q 200 T 2.0
b
10.0 : — — 0.0
N R
T I L L I LS
Q8 o o a8 o8 8 o o
Fig. 1 Pgp  Pepee

Mean[%)] = 1.64 x 10* — 1.88 x 1072
1.64 X 10* X Ppgq(7377107°)
1)

x%w—

Speed [mm/sec]

MLC



30
g o <©Planl Arcl <275
g 25 g rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr OPlan2 Arcl d o
g g X APlan3 Arcl §
2204 @ """ > 2 % Plan4 Arcl 2 225 u2.5-3[%]
o =
£ @ 777777777777 5 OPlans Arcl 5 20 52-2.5[%]
2 S = ©Planl Arc2 g 175 w1.5-2[%]
104 8 & OPlan2 Arc2 a2 <1041
2 g 7 — 1-1.5[%]
5 a @ APlan3 Arc2 2 15 I —
: 8 s 05-1(%]
g 0.5 Do S XPlan4 Arc2 g 125 :
OPlan5 Arc2 2 10
0.0 T T T T T g —
50 100 150 200 250 300 350 g .5 ...- N
frequency of respiration [per an arc] = i=========
5

Fig. 2 Pfreq Mean 17 18 19 20 21 22 23 24 25 26 27
Gap Width [mm]
100 .
S ©Planl Arcl Fig. 4 Poao  Prreg
S0 d OPlan2 Arcl
z bl APlan3 Arcl
g 60 | g 777777 . XPland Arcl
3 é X OPlan5 Arcl
:-'5 4.0 - g ...... E ...... 8 .......................................... OPlanl Arc2
s 4 R @ N OPlan2 Arc2
s g APlan3 Arc2
§ W % """"""" g """"" XPlan4 Arc2
2:3 00 ‘ OPlan5 Arc2 VMAT

5.0 10.0 150 200 250 300 350
frequency of respiration [per an arc]

Fig. 3 Prreq Max

Pgap, Ptreq

. VMAT
Fig. 4
MLC
D
MLC
interplay
interplay
30
VMAT 1
MLC
30.08 Max 3%

MLC
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VMAT

MLC

MLC
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(Volumetric Modulated Arc Therapy
VMAT

VMAT)

Retrospective

4-Dimentional Computed Tomography

(4D-CT)
A. AAA
CIRS
Model 008A
4-Dimentional Computed Tomography PTW
(4D-CT) (0.016cm3)
(Volumetric Modulated  Arc Kodak EDR2
Therapy  VMAT)
B-1.
B. VMAT 20
4D-CT(GE
Discovery PET/CT 600)
4 3 2 (internal target volume: ITV)
6 (planning target volume:
(Table 1)  Varian CLINAC 21 PTV) ITV 3
EX Eclipse(Ver.10.0, 5mm
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(organ at risk: OAR)

(planning organ at risk: RPV)

S5mm
60Gy 30 6MV
320° 179° 2arc
PTV 95%
60Gy(D95 )
135%
20Gy
20% (V20 20%)
B-2.
VMAT
VMAT
2arc VMAT larc
114
MU
(Multi Leaf Collimator;
MLC) JAW
in-house
DICOM RT Plan
B-3.
20
4D-CT

DICOM RT Plan

37

4D-CT

Real-time Position
Management (RPM)
Plan 1 Plan 2

Varian

Fig.1

Plan

Case 1

B-4.



w ‘)—?L Case2
Case2
Casel
DEF‘)—TL Caseqd
Fig.1
Table 1
B3 §4BARE i 1B
Plan Name EEOZE AR
et Film
Plan 1 SERE AE(1 EHA4F IEIE+10mm) 4firt8 Case 1 Case 4
Plan 2 SER A1 [EHRAF) IEIE X 10mm) + CER(£15° ) 4{iz%8 Case 1 Case 4
Plan 3 SERE A@(1 [E#A4F) REIEE 2mm) Case 1 Case 1
Plan 4 SBRE AM@(1 E#A3H IEIEE10mm) Case 1 Case 1
Plan 5 S8R AME(1 [E#R6t) IRIEE10mm) Case 1 Case 1
Plan 6 SBRE A1 [EHR4F) EIE L 10mm) + @ER(£5° ) Case 1
C. (Table 3)
+ 2%
(Table 2)
1
(Plan 1) + (Plan 2) Plan1 Case 4
Fig.5
(Fig.2 3 4)
GAMMA (3%,3mm) D.
Pass Rate(%)
(Plan 1 Plan 2
Casel Case4 2
) Pass Rate(%) 92.9%
Plan 2 Case 4
90% Pass Rate(%)
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R.Uehara, T.Kozuka, M.Oguchi;
Dose reconstruction in considering of

respiratory motion of the target using

+ 3% + 2% 4D-CT in VMAT
International dJournal of Radiation
Oncology * Biology * Physics Vol. 87,
Issue 2, Supplement, Page S721
2,
E.
VMAT VMAT
26
266, (2013)
G.
1,
F. 2,
1, Y.Ito, M.Hashimoto, S.Saotome, 3,
M.Nakajima, Y.Otomo, N.Kitamura,
Table 2
Plan 1 Plan 2 7
Plan Name Plan3 Plan4 Plan5 Plan6 ()
Case 1 Case?2 Cased Cased4 Case! Case?2 Cased Cased
ZeozE® 071 -132 028 011  -05 -116 -039 -032 -080 199 107 181 (g'gg)
Table 3 GAMMA Pass Rate
Plan 1 Plan 2
Plan Name Plan3 Plan4 Plan5 Ety
Case 1 Case 4 Case 1 Case 4
GAMMA
PassRate(%) 91.5 945 90.5 88.5 91.4 98.1 959 929

39



2 2
®Measurement mMeasurment

8 8
T ODose Reconstruction g O Dose Reconstruction
2 25
c 2 L
o o
o o
518 )
£ 816
© ©
£ £
o o
173 13
(=} o
3 314
@ ]
216 £
=} o
173 13
Qo Qo
] ©
o o 12
£ =
= =

14 1

Case 1 Case 2 Case 3 Case 4 Plan3 Plan4 Plan5 Plan6
The respiratory phase of an irradiation start The respiratory phase of an iradiation start
Fig.2 Plan 1 Fig.4 Plan3 6
( Casel
18 .
®Measurement 2.2 Film
3 2
5 B Dose Reconstrucion === Dose Reconstruction
€
]
o
S >
s Y
© S
c
2 16 3
3 0
] Q
o
Fel
<
173
Qo
[
o
= .
=
0
14 -60 -40 -20 0 20 40 60
Casel Case 2 Case3 Case 4 H
The respiratory phase of anirradiation start Y Coordmate(mm)

Fig.3

Plan 2
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VMAT
interplay effects

CT

deformable registration

deformable registration
+ 3%

A.

deformable registration

deformable registration

VMAT 1

6.3cm@

41



3cm

1L BE AW L {8 (cm)

lcm
20

1.50

1.00

0.50

0.00

-0.50

-1.00

-1.50

IC Axial Coronal Sagittal

6.3cm@

BIA1 M3 40ARS GrA7 A EIARNY ErAE13 AE15 KIA17 410 |
A2 fidpe ifisio RIthe {AR10 fiafn2 [frsl4 {6 416 ifE4p20

1

20

42
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1.VMAT

6MV X-ray

Gy

179° ~320°

330°

AAA

2.5mm

CT

2.5mm

2.deformable registration

FFD

b-spline

bi-linear interpolation

3cme@

1 4 + lcm

4D-CT
CT

2Gy
2arc VMAT

larc

VMAT

4D-CT

43
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deformable registration

CT
CT
deformable
registration 2
CT
CT

deformable registration

Deform
Rigid registration
(Rigid)
CT
(Sum)
4)
3)

20

(IC)

Ax Sag
Cor 3 Dose
difference  (DD) gamma
method(y )
Y
3%/3mm Deform

Rigid Deform  Sum

Rigid  Sum
S5cmX
5cm Rigid Deform
Deform  Rigid
3 y
DD
ScmXx Scm



3. Rigid  Deform

IC a‘Axial b:Coronal c:Sagittal
Rigid Deform 1.2Gy
10%

4. Sum  Deform

IC a‘Axial b:Coronal c:Sagittal
Sum Deform 1.2Gy
10%

Deform  Rigid
( 4 DD

Deform Sum
4 Y
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80% 10%—~30%
Deform Deform Deform Deform
vs. vs. vs. vs.
Rigid Sum Rigid Sum
DD Ax -1.25%+2.03% 3.18%=+3.30% 0.81%+3.34% 1.32%+1.39%
() Cor 0.92%%2.84% 4.10%+4.32% -0.69%+4.30% 1.57%+1.76%
Sag 1.80%+3.48% 3.81%+4.87% 1.75%+6.17% 1.76%+2.00%
average 0.65%+3.15% 3.89%+4.13% -0.17%+4.46% 1.49%+1.66%
Y Ax 85.70% 62.30% 64.80% 86.40%
(pass ) Cor 86.40% 58.50% 64.80% 86.60%
Sag 80.90% 78.30% 49.20% 76.70%
average 84.42% 64.37% 60.53% 83.83%
4. 5cmXx Scm
80%
DD Ax -1.29%+1.93%
(%) Cor 0.38%+2.22%
Sag 0.61%+2.17%
Y Ax 86.4%
(Pass ) Cor 94.2%
Sag 95.5%
D.
Deform  Rigid Sag SecmX Hecm
Sag
cm
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deformable registration

3%

CT
30% 80%

CT

deformable registration
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VMAT

(Volumetric Modulated Arc Therapy: VMAT)

Electrical Portal Imaging Device: EPID

4-Dimentional Computed Tomography (4D-CT)

4-Dimentional Computed Tomography
(4D-CT)

(Volumetric Modulated Arc
Therapy  VMAT)
B.

VMAT

Electrical Portal Imaging Device:
EPID

48

4
Table 1
Varian
CLINAC 21 EX
Eclipse(Ver.10.0,
AAA
CIRS
Model 008A
PTW
(0.016cm3)
Kodak EDR2
B-1.
VMAT 20



4D-CT(GE
Discovery PET/CT 600)

(internal target volume: ITV)
(planning target volume:
PTV) ITV 3

S5mm

(organ at risk: OAR)

(planning organ at risk: RPV)

5S5mm
60Gy 30 6MV
320° 179° 2arc
PTV 95%
60Gy(D95 )
135%
20Gy
20% (V20 20%)
B-2.
VMAT
2arc VMAT
larc
114
MU (Multi Leaf
Collimator; MLC) JAW
in-house

DICOM RT Plan

49

B-3.
5 Region of Interest; ROI
EPID
MLC
RPM
1 Rail
2 MLC
3 RPM
B-4.
EPID
VMAT
EPID
4

DICOM
RT Plan
B-5.

20
4D-CT
DICOM RT Plan
4D-CT

Varian Real



Position Management; RPM Pass Rate(%)

Plan 1 Plan 2 Pass Rate(%)
Fig.1 89.6% (Table 3)
Plan D.
1
B-6.
( )
0.34%
C. Pass Rate(%)
3.3%
EPID
+ 2% 4
(Table 2)
(Plan 1) +
(Plan 2)
(Fig.2 3 4)
GAMMA (3%,3mm) VMAT
& Case2
=
Case2
Casel
A=
U¥ﬂ Cased
Fig.1
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Table 1

B St fite
Pln Nare RO A Theoretical Value  Theoretical Value EPID EPID
Bt Film Bt Film
Plan 1 SBR A1 ElH43S 1RABL 1 Omm) 41t Case! Cased CasefCased Case ! Cased
Plan 2 SBRE Ao (1 [EH8 ) IR 10mm) + @E(215° ) 4fifB Case f Case 4 Case!Cased (Case! Cased
Plan 3 SBRE Ao (1 EHRaEh {RAG L 2mm) Case 1 Case 1 Case 1 Case 1
Plan 4 SRR Ara(1 [E)R3%0 1RABL10mm) Case 1 Case 1 Case 1 Case 1
Plan 5 SEREA)(1 [E46H) 1E08 L1 Omm) Case 1 Case 1 Case 1 Case 1
Plan 6 SBE A1 ERaHh 8L 10mm) + @E(L5° ) Case 1 Case 1 Cage 1
Table 2
Plan 1 Plan 2
Plan Name Plan3 Plan4 Plan5 Plan 6 4
(#3t1)

Case 1 Case2 Cased Case4 Case! Case? Cased Case 4

el g3 13 028 00 0% -116 03 0% 080 199 107 181 o

) Value 093)
FAXOEBEY
D -134 —— — 055 137 — — 132 121 0719 -175 181 (?'23)

2 B Measurement
8>~ O Dose Reconstruction (Theoretical Value)
g O Dose Reconstruction (EPID)
<
[
o
g) 1.8 A —
8
©
£
° I
w
o
©
©
[}
216
S
w
o
©
o
L
=
1.4 1 - — | e
Case 1 Case 2 Case 3 Case 4
The respiratory phase of an irradiation start

Fig.2 Plan1
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1.8

1.6

The absorbeddosein atarget center (Gy)

1.4
Case 1

B Measurement
O Dose Reconstruction (Theoretical Value)
ODose Reconstruction (EPID)

Case 2
The respiratory phase of anirradiation start

Case 3 Case 4

Fig.3 Plan 2

1.8

1.6

14

1.2

The absorbeddose in a target center (Gy)

B Measurment
O Dose Reconstruction(Theoretical Value)
ODose Reconstruction(EPID)

Plan3 Plan4 Plan5 Plan6
The respiratory phase of an irradiation start
Fig.4 Plan3 6
Casel
Table 3 GAMMA Pass Rate
Plan 1 Plan 2
Plan Name Plan3 Plan4 Planb Fiy
Case 1 Case 4 Case 1 Case 4
Theorstial 915 945 905 885 914 981 959 929
GAMMA alue
PassRate(%)

EPID 92.3 89.5 820 86.8 91.8 81.1 97.0 896

52



VMAT

F.
1, Y.Ito, M.Hashimoto, S.Saotome,
M.Nakajima, Y.Otomo, N.Kitamura,
R.Uehara, T.Kozuka, M.Oguchi;
Dose reconstruction in considering of
respiratory motion of the target using
4D-CT in VMAT
International Journal of Radiation
Oncology * Biology * Physics Vol. 87,
Issue 2, Supplement, Page S721
2,

VMAT

26
266, (2013)

®

w N =
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VMAT
VMAT Computed Tomography 4DCT
VMAT
4DCT 4DCT
A VMAT
VMAT

4DCT

4DCT 20

2
Eclipse

ver.10.0.28 VARIAN
3DCT

3D Dynamic

Thorax Phantom CIRS
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PinPoint 3D
chamber TN31016 PTW

30 mm
4DCT
10 mm
4 sec
2.5 mm

Advantage Workstation GE

Healthcare 20,
10, 5, 4, 2
AIP average intensity
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