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Table 1, Patient characteristic
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Subject
Characteristic
N(%)
Sex
Male 38(79.2)
Female 10(20.8)
Age
)60 12(25)
60~79 34(70.8)
80< 2(4.2)
Region
H&N upper 8(16.7)
H&N lower 4(8.3)
Lung right 5(10.4)
Lung left 7(14.6)
Liver segment 1,2,3 .4 3(6.3)
Liver segment 5,6,7,8 9(18.7)
Prostate 12(25)

2, o7

1) 2| X|=&

BE (5L utE w2 Ao HetelA CT o] &
g AN, AT RAEE A 1Y BAE A
£3}e] 2o] CT scang ZGA| A&7} 7 3 mm <&fo]=
FAR QS g5shSckFig 1),

D F ZH-(Head & neck)

+ A (Head & neck) 32}
Aquaplast maskE AR5}
ol A= 9A & AAE 1l

= T -

A

= Ast7] 218l

o, FAA L Aquaplast mask

18t71 91l A8t 9dEs
o]

ov] Ho] elo] TP 5 w%

o o ol.o
'C'E'Z‘]t}a—’

Ky
it

X

o =qyg T3

27kt



Hel

2 §%-(Thorax)

FHE dd AE Al 1F F4(Whole body vac-
lock, Medical intelligence, Germany)< AF&-38Fal, 25 11
A A717] 93 Arm-holderE Al-g-3te] 3212 143} SIc).
A gkake] TRt Al ZE FA 60 ZAIsHTE 9%
Y52 stttz 2§ A1z eM 3vAl 857 29k
= A

ML
o

32 o
b

3 ZH(Liver)

ke gdat= A4l 21E F4(Whole body vac-lock,
Medical intelligence, Germany)-& AF&-3}$13L, 8ol 2|3k
+2dS Agkst7] Y8 Body-fix(Vacuum pump, Medical
intelligence, Germany)Z ©]-83}o] 80 mbar®] }Eo 2 ¥
71& AAg § 2ol A5E Adsit AN
el Al X1F Ao AT A5 F
FHE S8 28 AR o FEodde] x3hd &

A3
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ol

t X2 ZHInterfraction) 12|21 X|2 (Intrafraction) L{E &7| Bi5} 24

r

#28}317] $18 Zlolch. FAA
7 740 BABHAIT. 9HHSL 39
PREECEEEEEDEERE L S EE e

k.

2) x|2
3153k A2 2818 2139 Pinnacle 3.0(Philips
Medical System v8.0 software)= ©]-83Fo] Z}z}o] A=
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A4 (CTV, Clinical target volume), W& ZA A4
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Fig 2. This picture was contoured in the target from the region respectively. Also contoured in the normal structure,

117



CHSHIAIMR| 25t5]| K| 2014 ; 26(1) : 115~126

Aol B A ARAP) AE 558 G4E B
Fo] =d=A Felstdint. AgE cret g8k veRd
z}ol= 47FA] W 9l =W (Lateral, X), = W8k (Longitudinal,
Y), 72 & (Vertical, 2), 3 W& Roll) BFo = 7|53}

SEPE SER R LR L ECRES

SUE SRR
A3k W sFste] Apolg 715Gt GRS R 7152
z AEAL A, AA,

pre-shift post-shift

Fig 3. The example of megavoltage CT(MVCT) images on (a)

T 8.
g3ato] X7 FI A5 7He] 39 HIE g i B4
< o]g3slo] Hrlsldom p ko] 0.05 R A9 FAZ
© 2 FoJdt Ao 7 Fekslirt
4 3

1, X| & Zt e43K(Interfraction variation)

7} 2ol Al%A @ 2} (Systematic erron)E T3l X5 A
of MVCTE &3l a5 &2lst itk (Fig 4). A& 7H
(Interfraction) @ x}+= FH-o} HX 111 Fvto| = Wk
(Longitudinal, Y)llA] 3 mm o]’d2] x}o]& Hirt, A 74

o] z}o]i= z+ Bojd g JElth(Table 2).

L)
o%

F(Longitudinal, Y)9] H+& 1,90 + 0.62 mme} %
(Vertical, 2)¢] H-& 1,78 £ 1.39 mmo|on, 3|4 14
(Rol)& 0.84 £ 0.24 "2 YEITE 7} ko S22
frof gt 2ko] & YR THp = 0.001),

A )

(Lateral, X) €-Z]o]l& H4t 2,16 = 0.49 mmo]aL, & 1
So]:

E

@ FF(Thorax)

5 A= Irnterfraction) A WH3le] & (Lateral, X)

22 Ft 1.94 £ 1.15 mme]aL, F WF(Longitudinal,

Y)o] Bt 3.25 £ 1.64 mme} 2] Wak(Vertical, 2)9] 3
£ 0.52 mme]ion, 317 W (Rol)E 0.89 £

0.37 "2 yepuet, 2 AEFelA &

ERITHp = 0.000).

#9le frofat Aol g

(3 7F(Liver)

7+e] X & Zr(nterfraction) MY W= =W (Lateral, X)
Aol Hat 1,93 £ 1.25 mmeo]aL, & W3H(Longitudinal,
Y)e] 2 5.35 + 3,31 mme} 2] WEk(Vertical, )] H
TL 1.31 £ 0.62 mmo]R e, 3 ¥ Roll)2 0.70 +
0.39 ° 2 YEpstth, b Wakell A 32 e fogh 2kolE
EFTHp = 0.000).

pre-shift line and (b) post-shift line axial view, MVCT

images were overlapped onto planning CT scans for fusion alignments,
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Table 2, Summary of interfraction shift in X, Y, Z, Roll direction.

A|Z ZH(Interfraction) 12|11 X|Z &(

ntrafraction) LHE &t7| #s} 2A

Lateral(X) Longitudinal(Y) Vertical(Z) Roll(0) p-value
(mm) (mm) (mm)
H&N 2.16£0.49 1.90£0.62 1.78£1.39 0.8440.24 0.001
Thorax 1.94%+1.15 3.2511.64 1.04%0.52 0.89%0.37 0.000
Liver 1.93+1.25 5.35+3.31 1.31£0.62 0.70£0.39 0.000
Prostate 1.48£0.58 4,51+£2.08 3.28+1.58 1.07£0.64 0.000
Data presented as mean=®standard deviation, p-Value from SPSS 18.0 for Windows,
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Fig 4, Pre-shift error is presented by box plot for all treatment region. H(hean & neck), T(thorax), L(liver), P(prostate),
X(lateral), Y(longitudinal), Z(vertical), Roll,
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2. x|2 = #3}(Intrafraction variation) (Longitudinal, Y)o] H-& 1.46 = 1,11 mme} %] H-gk
(Vertical, 2)9] HL 1.84 + 1,00 mmo] e, 3] sk
2|7 F(Intrafraction) W32 Lol 7] 93] 871 ¢ (Rol)2 0.96 + 0.41 "= Yebgr) zh defo &2de
F-o] MVCTE #d3to] v z2teolE elekdinkFig 5). 2 gk 2Fol& YERITHp = 0.001).
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zpol= F WHekolA 2 mm W2 YERITHTable 3). FE38k <21do] Hit 0,73 = 0.31 mmo|1L, F W (Longitudinal, Y)
A5 deﬂr o] Al WstR Qe A= g Zejal Am o] Fite 2.04 £ 1.46 mme}f 2] WEK(Vertical, 7)©] H-2
59 2tol & &H<13t vk (Fig 6). 0.76 £ 0.32 mmo] 31, 37 WEFRol) 0.83 £ 0.29 "=

etk 7 kbl §Hele folek 2ol Liebrkp -
@ F AH-(Head & neck) 0.001).
Head & neck 2|8 Z(Intrafraction) £32]¢]e] W3l =
W (Lateral, X) 22 Qo] Hit 0.99 + 0.33 mmo] L, & W3

)
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Fig 5. Post-shift error is presented by box plot for all treatment region. H(hean & neck), T(thorax), L(liver),
P(prostate), X(lateral), Y (longitudinal), Z(vertical), Roll,
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r

Table 3, Summary of intrafraction shift in X, Y, Z, Roll direction.

Lateral(X) Longitudinal(Y) Vertical(Z) Roll(0) p-value
(mm) (mm) (mm)
H&N 0.9940.33 1.46+t1.11 1.84%1.00 0.961+0.41 0.001
Thorax 0.73%0.31 2.04%1.46 0.76£0.32 0.83£0.29 0.001
Liver 0.69£0.27 1.75£0.69 0.69£0.28 0.66£0.45 0.001
Prostate 0.58%0.32 1.20+0.42 1.491+0.50 0.9410.54 0.000

Data presented as mean=®standard deviation, p-Value from SPSS 18.0 for Windows,
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Fig 6. Summary of pre-shift and post-shift in the all direction. H(hean & neck), T(thorax), L(liver), P(prostate),
X(lateral), Y(longitudinal), Z(vertical), Roll,

® ZH(Liver) L 0.69 + 0,28 mmo]gon, 34 W3 (Rol)E 0.66 +
Zke] A& F(Intrafraction) &2 Wal= SH(Lateral, X)  0.45 "= YERSTE ZF WA 208 F-28F 2lo]& 1}
$-z9lo] it 0.69 + 0.27 mmo]aL, & W (Longitudinal,  EFHTHp =0.001).
Y)e] HHE2 1.75 £ 0.69 mme} 2] W3 (Vertical, 2)¢] 3

121



CHBHAMARA X 2 8H5{ K| 2014 ; 26(1) : 115~126

@ A=A (Prostate)

A e A& =(Intrafraction) €A H3l=
(Lateral, X) 22]9Jo] T3t 0.58 £ 0.32 mmo|il, &
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ﬂ&&&m
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o331 QH(Fig 7).

gk

a

2|7 ZH(Interfraction) L]l X & Z(Intrafraction)2 2]
e 28 &40 utE-E MVCT 9/ o8] H71=E ) ol
Bl A% o B2 B2 913 Wshe] FolB 1t

ERA AT} Tomotherapy 2|5 Al 4 gk} 2] Wsh= 32k
AAzoA W B HstE 7hA & W ofyet T B
z2e] &4 e Mzt 7S vt

B AFelM e AA A= 7w A WA A 5ok A&
oz e Ago] AEEHEE vid Attt MVCT9}
KVCT 9374¢] §3H(Fusion) 552 Bone techniqueE 7]%
o= Bt el gUTPIA PO oI Bt
A7 AT = l=H| o= MVCT 9732 A Hd<&
Hekatr] Qs Adg AZEojo] o] Mad FoF
EOIE} MVCT®] A§-22| )=+ KVCT 9733 vlalst
5w o] PR e ABHA A 339 P

’3}% AL 9fA e =

> Mol
oX, ﬂllﬂl
o >

pod)
rlo
N
N
olr
o o
{1
fln
i

Al
2,

2

28 o¥°%°¥ s, £
4 A5 st A= &
Z3Hz o2 A|gPsfeiof

of thgh x| & 3k

2 e s |

1
H

N

o] 2abe] F)7He) BEE
2](QA, Quality Assurance)2}
@}, 2ene B ATy BE A
913] gol oAbe] F oA AxdTt

=243} dAo] HELE MVCT coarse (bmm) modeol|A]
scan H| At 2 A3} FHEE, b, AP Y, 2%

®
7 59
2 A=}
5

_:.H

kol =]
BT,

Pre_treatment

Pre_treatment

The number of patients
mes P _Pog Y we= | _Pos_Y T_Pos_Y  mes==H Pos_Y

14 7
12 A 6 A
S AY : A
8 4 %Hﬁvk
6 3 A
4 2 =
) 1 é
0 0
12 383 4 5 6 7 8 9 10 11 12 12 3 4 5 6 7 8 9 10 11 12
The number of patients The number of patients
s P_Pre Y we | Pre_ Y T Pre Y = H Pre_ Y s P Pre 7w | Pre 7 T PreZ e H Pre 7
Post_treatment Post_treatment
45
4
35 A
3 ﬁ’%
25 A
2
15
1
05 = S
0
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

The number of patients

s P_POS_7 s |_POS_Z T_Pos_Z e H_Pos_7

Fig 7. Summary of pre-shift and post-shift in the Y and Z direction. Y and Z direction shown the biggest difference,
H(hean & neck), T(thorax), L(liver), P(prostate), X(lateral), Y (longitudinal), Z(vertical), Roll,
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Abstract

Analysis of change of internal organ
in the Inter-and Intrafraction using MVCT

Department of Radiation Oncology, Kyunghee College Hospital, Seoul, Korea
Department of Radiation Oncology, Yonsei Cancer Center, Seoul, Korea
Department of Radiological Technology, Daegu Health College, Daegu, Korea

Won Seok Jung, Ju Ho Kim, Young Jae Kim, Ryung Mi Shin, Jeong Hun Oh,
Geon A Jeong, Jun Young Jo, Gi Chul Kim, Tae Kyu Choi

Purpose : Depending on a variety of therapeutic areas using MVCT(Megavoltage computed tomography) intra- and
interfraction is to evaluate changes in patient position,

Materials and Methods : In this study, head and neck, thorax, liver, and prostate tumor patients, 48 people with a full course
of treatment for patients with various MVCT scan was performed. Average 60 per patient MVCT images were acquired and
analyzed,

Results : Interfraction error thorax and abdomen, and pelvis in the longitudinal difference was more than 3 mm. Intrafraction to
see a change after the end of treatment MVCT taken, and the results confirmed Intrafraction 2 mm in motion around the
longitudinal difference. In addition, due to changes in the movement before and after treatment, Inter-and Intrafraction
difference was found.,

Conclusion : In the present study, the Head and Neck, Thorax, liver, prostate cancer in patients with inter- and intrafraction
changes and target the appropriate fixtures to complete the outline of the margin would be helpful is considered.

Keyword : MVCT, inter- and intrafraction
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