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Conventional IMRT VMAT

Fig 1. Conventional, IMRT, VMAT plan
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2. Film Dosimetry
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3. Film Analysis - Dose Profile
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Table 1

Fig 3. Gamma Index( )

SPINE field shift

Conv,

IMRT

VMAT

Dose(%)

*Diff, (%)

Dose(%)

*Diff. (%)

Dose(%)

*Diff, (%)

No shift(Reference)
Head 2mm

Foot 2mm
Head 4mm
Foot 4mm
Head 6mm

Foot 6mm

92.7
95.6
91.2
96.9
90.1
97.4
88.6

3.1
-1.6
4.5
-2.8
8.1
4.4

97.9
100
97
101.3
96.3
103
95.5

1.1
-0.9
3.5
-1.6
5.2
-2.5

99.1
100.7
98.6
101.6
96.9
102.5
96.6

1.6
-0.5
25
-2.2
3.4
-2.5

*Diff, (%)=100*(Dshift-Dnoshift)/Dnoshift
% Conventional = Conv,
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0|2l 2| 49l : Conventional, IMRT, VMATS 0|28t CSI X|2A|, Setup 2X}0|| 2 2+ Junctions 0| M2HHSIEN S 6t X| 2|2 H| 1l

shel EASHAT. () of AR BRE mEEoln (o

Conventinal - sl FRe thalZolth, T X 8299] Junctiono] 3
o T g 2Ee 20mmelA -domm Aol SR olfE
$” ‘@ﬁ@‘m— e | TOI ZAE ASRTE WRgR AT
et Nand —F4MM Conventional, IMRT, VMAT X 274 & dllA Setup 2217}
85-60 -a0 -20 ) T S718FE A3l #o] Conventional 7|H e %
FEMM

Distance(mm) Head 2mm, 4mm, 6mm<% @ 95.6, 96.9, 97.4(%) = AR L
o Y 2 Foot 2mm, 4mm, 6mm € o 91.2, 90.1,
IMRT o 88.600)2 7451500k 2mmA 2748 wjeleh 7 wsEe

110 —— H2MM No shift & 7|52 2 Head 2mm, 4mm, 6mm<% oj 2.9,

. F2MM 4.2,4.7 9 AR &<l 33T}, (Table,1)

i —%«"*‘ — ARAL 2+ Z45 o] ol A gho] tha7] Wi
95 . - 3] 2 5 “Di S 2

go T o wskEg vlmsh e s DF00RE Al A2

o w0 w0 o o | A= Junctiont Aepwsie] ol shelsheinh. “Difo6)
Distance(mm)

ol 55 WelEo] & ofnjsted HFHHE ol5st

A %2 7l ABAG #ollA HE FHo=R olsdrE

VMAT oA Dose(%)7}F 7101 *Diff(%)F =3 Z7latga, =

s . T gEiEeR sewp & ol FR4E WHlR Dose()7k
g 100 T eum *Diff(%)FFo] 743 ATt (Table.1,2)

8 95 canm Conventional |4 Head 2mm, 4mm, 6mmo|Zof that

90.50 0 55 5 o ——HEMM *Diff(%) k2 3.1, 4.5, 8.1 IMRTO|A+= 2.1, 3.5, 5.2,

Distance(mm) FEMM VMATOA = 1.6, 2.5, 3.40] Ugto -2 o]F kol ths)

IMRTS} VMAT©] Conventional Bt} Atz o g # &

Fig 4. Dose(%) followed by Distance(mm) *Diff(%)ZFS BT}, tha] 2 Hhek o) E ol thak *Diff(%) 3k

AA] 22 g B}, (Table.2)
90.49% (3mm / 3%)9] XS How Fvutgho] V&
Zk Qbell Eol&-& elstaint.” Fig 3. 3. Homogeneity Index (HI) Analysis

2. Film Analysis - Dose Profile HI7} $&75 284U o] A3yt dddS ofnsitt,
Table, 394 No shiftd 7%, Conventional, IMRT, VMAT

Fig.4. S B ztzte] 218 A 8o tate] Aelo] b2 A o] HIE 247} 1.216, 1.0946 1,069 22 43S & < 9l
2o g7 TS, Setup aF ZFAHE M-S Ty %}, o] Conventional 7| ©]&3F CSI A& Hile=
Table 2

Conv, IMRT VMAT

SPINE field shift

*Diff, (%) *Diff, (%) *Diff, (%)
Head 2mm 3.1 2.1 1.6
Head 4mm 4.5 3.5 2.5
Head 6mm 8.1 5.2 3.4
Foot 2mm -1.6 -0.9 -0.5
Foot 4mm -2.8 -1.6 2.2
Foot 6mm 4.4 2.5 -2.5

3% Conventional = Conv,
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Table 3
Conv. IMRT VMAT

No shift(Reference) 1.216 1.0946 1.069

Foot 2mm 1.313 1.218 1.110

Foot 4mm 1.4823 1.417 1.209

Foot 6mm 1.734 1.637 1.319

Head 2mm 1.283 1.135 1.129

Head 4mm 1.398 1.224 1.202

Head 6mm 1.508 1.317 1.273
% HI = D5% / D95%
% Conventional = Conv,
IMRT, VMAT7]o] EAve] AR8Er} o #AFe & o) Agwsb} Ardoe 488 dehia, Higho 19 7}
% 919tk $19h 7 IAR Head 2mm, 4mm, 6mm o5 7}e5E Aoz o R ghe et ol 4
o] W& HI 7k 9 A] Conventional 7| 9] 4% 1,283, oAl VMAT-S o] &3t X5 A &o] Setup 23}l W&
1.398, 1.508, IMRT7]5 9] 74-%- 1.135, 1.224, 1,317, VMAT  Junction 5-¢] o] A= W37} 714 A, 71 =2 LA
71| A-91.129, 1.202,1.2730. 2 F7}st o, Foot & 7FAAL & IS 5 AT VMATS o] &3 A=
2mm, 4mm, 6mm ©]F°l W& HIFt = SV}, Setup A glo] Setup 2abol 71 S d W= Aog A¥ Z
£ ol E AFEE T2 HojxH, 22 olF & 3]

o 3= Conventional 7S o] 83+ CSI X EH
IVRT, VMATZ 10| 34 We] MRt of 23
4= AT} (Table.3)
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5.2, VMATOIA= 1.6, 2.5, 3.40] Ugkon 22 o]F ghol
thal IMRTS} VMATO] Conventional Bt} At & o2 2l
Diff(%)7-e B AL, HIE 9A] 242} 1,216, 1.0946 1,069
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S-S g T ARG
*Diff(%) 3k o] S5 Setup 230l WE Junction -9
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Qkil, Conventional7|H o2 28+e x5 ProneAf
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A A =50E CSI $2HE AbEal et B2 of#go] Qh

Zoa

-

ATk, E3F setup 23}l WE A A owe dxre}
SRS, 18]l =2 V=] 43S 7H EBT2 Film
< o]&stl=tl Film S o 244 wiiol X5 A4 E3t
Aol M= ghe vwEAE Yot o] AF AA|7}
Al AgHEtE Blashsd S-S T 2 Fe
7} 9ok sekEc)

Dose homogeneity2} Junction 59 o] tf
gradient?] < 717 IMRTS} VMATS o] &
+ Conventional Bt} Setup 2x}ol] WE Junctio
ol Wst Ao, £4 93] o) #Y4e]l e @

olo—h;].'
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]
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Abstract

Comparison treatment planning with the measured change
the dose of each Junction section according to the error of
setup CSI Treatment with Conventional, IMRT, VMAT

Department of Radiation Oncology, Seoul University hospital, Seoul, Korea

Ho Jin Lee - Chang Woo Jeon - Bum Suk Ahn - Sook Hyeon Yu - So Yeon Park

Purpose : Conventional, IMRT, at CSI treatment with VMAT, this study compare the treatment plan with dose changes
measured at Junction field according to the error of Setup,

Materials and Methods : This study established Conventional, the IMRT, VMAT treatment planning for CSI therapy using the
Eclipse 10.0 (Eclipse10.0, Varian, USA) and chose person in Seoul National University Hospital, Verification plan was also
created to apply IMRT QA phantom for each treatment plan to the film measurements, At this time, the error of Setup was
applied to the 2, 4, 6Bmm respectively with the head and foot direction, (“+” direction of the head, “-” means that the foot
direction “) Using IMRT QA Phantom and EBT2 film, was investigated by placing the error of Setup for each Junction, We
check the consistency of the measured Film and plan dose distribution by gamma index (Gamma index, 7 . In addition, we
compared the error of Setup by the dose distribution, and analyzing the uniformity of the dose distribution within the target by
calculating the Homogeneity Index (HI).

Results : It was figured out that 90 49%-gamma index we obtained with film is agreement with film scan score and dose
distribution of treatment plan,

Also, depend on the dose distribution on distance, if we make the error of Setup 2, 4, 6mm in the head direction, it showed
that 3.1, 4.5, 8.1 at *Diff(%) of Conventional, 1.1, 35, 6.3 at IMRT, and 1.6, 2.5, 5.7 at VMAT, In the same way, if we make the
error of Setup 2, 4, 6mm in the foot direction, it showed that -1.6, -2 8, -4 4 at *Diff(%) of Conventional, -0.9, -1.6, -2.9 at
IMRT, and -0,5, -2 2, -2.5 at VMAT, Homogeneity Index(HI)s are 1,216 at Conventional, 1,095 at IMRT and 1,069 at VMAT,
Discussion and Conclusion : The dose-change depend on the error of Setup at the CSI RT(radiation therapy) using IMRT and
VMAT which have advantages, Dose homogeneity and the gradual dose gradients on the Junction part is lower than that of
Conventional CSI RT,

This a little change of dose means that there is less danger on patients despite of the error of Setup generated at the CSI RT,
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