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A o} oY ZYIES 0|2510] MVCTR CBCTZ AlgHst Znt MVCT inner dose?| £XZH2 headdl|A 15.43cGy+6.05, thoraxoi|Af
16.62cGy+3.08, pelvisof|A 16.81cGy+5 242 LIEIt2, CBCT inner dose= headdi|A] 13.28+3 .68, thorax0|A{ 13.66+4.04, pelvisof| A
15,562+£3529| Zt2 LIENALY, Surface dosel| £ Z+2 MVCT A& A| headof|M 11,64+4 .05, thoraxdl|A 12,1614 38, pelvisOflA{ 12,05+
2 712 LIENton, CBCTO| Z headol|M 14 59+3 51, thoraxoi|A{ 15.82+2 89, pelviso|Af 17 48+2 80S LIEFHQICE,
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- Tomotherapy Hi Art(Fig, 1-1)¢} MVCT(Fig, 1-2)

Fig 1-1, Tomotherapy Hi Art

Fig 2-1, Novalis Tx

- Novalis Tx(Varian, USA, Fig, 2-1)¢} CBCT (Fig. 2-2)
- GafChromic EBT3 film (Fig. 3)
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CBCT9} MVCT®] Imaging doseZ &33s}7] Y &
TollAe dA B A E FFFEgARIA =l C’l%
= OBI(On-Board Imager) System©] ‘:’“]'5] A 714:7]
(Novalis Tx, Varian, USA)¢} E X H| 2} (Tomotherapy Hi
Art)E AFE3FITE. Inner dose$} surface dose =42 £]3]
o143 Y (Anderson rando Phantom, USA, Fig, 4)<
Head, Thorax, Pelvis®] 3592 U= F, v A}t 5
gt SAS 8 54 F-919] F4 head(Fig. 4), thorax(Fig,
5), pelvis(Fig. 6)°l isocenterE A3}, I tha
0.5x0.5cm23 7|2 A2 GafChromic EBT3 filmS ¥ ¢
surface @] anterior, posterior, left, right®} & o] surface
ol|A] 2cmZl¢] 2] anterior, posterior, left, right, centero] 9|
24171 ¥ MVCT9} CBCTE 7hzt 334 whe =&}

Fig 2-2. CBCT
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Fig 4, Anderson rando Phantom, USA
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JNA AL S o]-§3ste] MVCT9F CBCTE A& gk A}
MVCT inner dose®] Z%3t-& headollA] 15.43cGy=*6.05,
thorax©llA 16,62cGy=*3.08, pelvisollA 16,81cGy =5 2432
UEelste, CBCT inner doses= headol|A] 13.28+3 .68,
thoraxol| 4] 13.66%4.04, pelvisol|A] 15,5243 529] Zk< ot
EFAT). Surface dose?] =3 7F& MVCT A3 A] head ol A
11.64%£4.05, thoraxollA] 12,16%4,38, pelvisol]A 12,05+
2,712 YEton CBCTY ¢ headolA] 14.59+3.51,
thoraxol|A 15.82%2.89, pelvisol|A 17.48%+2 808 YEN

At

Fig 6. PelvisZ4 point
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dEH n#
Inner dose?] 74-9- kV energyE AF&-3}= CBCTHE.Y MV
energy = AF83h= MVCTO|A] headollA 1,168}, thoraxell

2] 1.2280, pelvisel|A] 1.088l 7] YEFE o (Table 9),
Surface dose?] 749~ MVCTH.T}F= CBCTY] headol|A] 1.25

Table 1, MVCT 21 %

vll, thoraxoll4 1,308}, pelvisollA] 1.458] =4 Z4HA
t} (Table 10)Z, CBCT+ kV energy S Al-&35}e] Fojalwk
Ao] ol AR MVCTS B]3) 33EA o]
= FFel B AM, MV energyS AHESHE MVCTS] A
Aol Aol AR CBCTo] B8 U %
Aol B we A AR e A o U

Hi Art Tomotherapy scan mode MV  sec  slice thickness Longi extend dose rate(mu/min) cumulative(mu)
Head coarse 35 141 6mm 16cm 42 93
Thorax  coarse 35 151 6mm 16¢m 42 100
Pelvis coarse 35 151 6mm 16cm 42 100

Table 2. CBCTZ A%

Novalis Tx ~ scan mode  kV mA msec slice thickness Longi extend Recon matrix Diameter Bowtie filter
Head  low-dose head 100 10 20 2.5mm 16cm 384*384 25*25 full fan
Thorax low-dose head 110 20 20 2.5mm 16cm 384*384 45%45 half fan
Pelvis pelvis 125 80 13 2.5mm 16cm 384*384 45*45 half fan

Table 3. Headol| 4] 9] Inner dose =A%k (Unit : cGy) Table 4. Thoraxol| 4] 2] Inner dose =%k (Unit : cGy)

Inner dose MVCT CBCT Inner dose MVCT CBCT
head g FEAX B wEAi thorax 3t wEAA B wEAi
ant 18.86 9.28 16.60 3.83 ant 17.12 0.84 13.43 4.08
post 16.53 7.07 11.71 3.58 post 13.01 4,41 12,05 1.63
left 15.99 5.62 13.93 4.83 left 19.81 5.27 15.32 5.12
right 15.12 2.86 14.30 6.09 right 14.86 2.39 11.90 4,63

center 10.66 5.40 9.88 0.05 center 18.29 2.49 13.62 473
Bt 15.43 6.05 13.28 3.68 At 16.62 3.08 13.66 4,04
Table 5. Pelvisol| 4] <] Inner dose =37k (Unit : cGy) 20.00
' 16.62 16.81
Inner dose MVCT CBCT 1543
15.00
vis - — . E—— : 15,52
pelvis R B3t ot XA 13.28 13.66 e
. 3 10.00 -
ant 17.12 6.35 16.80 4.40 cBCT
post 17.67 3.33 13.39 3.46 500
left 17.36 6.84 16.96 2.70
; 3 g 0.00
right 1614 3.47 15.53 2.25 (cGy) head thorax pelvis
center 15.74 6.22 14.92 4.79
B 16,81 5.24 15.52 3.52
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Table 6, Headl|A] 2] Surface dose =A%k (Unit : cGy) Table 7, Thoraxol| 4] ¢] Surface dose &A%k (Unit : cGy)
Surface dose MVCT CBCT Surface dose MVCT CBCT
head 5t wFEA% B¢ wmEAi thorax gt FFHA} q¢ BmEAi
ant 10.39 1.24 11.52 4,13 ant 11.27 3.95 15.59 5.42
post 11.08 5.34 16.43 4,57 post 16.24 4,37 17.49 0.37
left 10.32 4.72 15.14 4.74 left 9.71 3. 74 13.06 4.77
right 14.75 4.89 15.26 0.60 right 11.40 5.47 17.15 0.99
Hat 11.64 4.05 14.59 3.51 Ht 12.16 4.38 15.82 2.89
Table 8. Pelvisol| 4] ¢] Surface dose A3k (Unit : cGy) 2000
Surface dose MVCT CBCT 1500 14W8
pelvis w5t 91%{4_ & Bt EEEA '
ant 15.23 4.7 18.68 0.72 10.00 11,64 1216 12.06 - ff/g
post 12.89 4,81 19.59 0.82 500
left 10.27 0.65 15.09 5.46
right 9.79 0.62 16.55 4.21 0.00
— (cGy) head thorax pelvis
ot 12.05 2.71 17.48 2.80
Fig 7. CBCT2} MVCT Surface dose B]1l 123X

Table 9, MVCTS} CBCT inner dose2] 2}o|Zk (Unit : cGy)

Table 10, CBCT2} MVCT Surface dose2] z}o]gk (Unit : cGy)

Inner dose MVCT CBCT 2ol gk surface dose CBCT MVCT 2ol gk
head 15.43 13.28 1.16 head 14,59 11.64 1.25
thorax 16,62 13.66 1.22 thorax 15.82 12.16 1.30
pelvis 16.81 15,52 1.08 pelvis 17.48 12,05 1.45

Imaging dose:= o]x}2] Wb} 9l B34 g3l A
A% % 9o Amel B8 e welh da
o S A mel FAA BEAE A JHREe)
S 719 o]E2] Imaging doseE #2-3}517] $J35h
a#Eojof st} X5 AY A] Imaging doseE IL# 3}
12A18& H3lAY MVCT 29 A Scan re.ﬂ;q
sabol Alslehel weh e B AR E T
Aoleh AhmHeh,
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Abstract

Compare to Evaluate the Imaging dose of
MVCT and CBCT

Department of Radiation Oncology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul.

Bo Reum Yoon, Mi Lan Hong, Jong Ho Ahn, Ki Won Song

Purpose : In case of the intensity modulated radiation therapy (IMRT) using Tomotherapy and linear accelerator (Linac), it was
to compare and to evaluate the imaging dose of MVCT and CBCT that were performed daily for the correct set up of the
patient,

Materials and Methods : The human body model Phantom (Anderson rando Phantom, USA) was divided into the three parts
as Head, Thorax, pelvis, and after GafChromic EBTS3 film cut to the size of 0.5x0.5 cm2.in the center of the recording area were
situated on the ant, post, left, and right surface of the phantom and 2cm in depth from the ant, post, left, right, and center
surface of the phantom, the surface dose and inner dose were measured repeatedly three times, respectively, using the
tomotherapy (Hi Art) and the OBI of NovalisTx, The measured fim calculated the output value by RIP version6.0 and then the
average value of the dose was calculated by the one-way analysis of variance,

Results : Using the human body model phantom, the results of MVCT and CBCT performance were that measurements of
MVCT inner dose were showed 15 43cGy + 6,05 in the head, 16.62cGy + 3,08 in the thorax, 16.81cGy + 524 in the pelvis,
and measurements of CBCT inner dose were showed 1328 + 3.68 in the head, from 13.66 + 4.04 in the thorax, 1552 +
3.52 in the pelvis, The measurements of surface dose were showed in case of MVCT performance, 11 .64 + 4.05 in the head,
12,16 £ 4,38 in the thorax, 12,05 = 2,71 in the pelvis, and in case of CBCT performance, 14 59 + 351 in the head, 15,82 +
2.89 in the thorax, 17.48 £ 2 .80 in the pelvis, respectively

Conclusion : In case of Inner dose, the MVCT using MV energy showed higher than the CBCT using kV energy at 1,16 times
in the head, at 1,22 times in the thorax, at 1.08 times in the pelvis, and in case of surface dose, the CBCT was higher than
MVCT, at 125 times in the head, at 1.30 times in the thorax, at 1.45 times in the pelvis, Imaging dose was a small amount
compared to the therapeutic dose but it was thought to affect partially to normal tissue because it was done in daily schedule,
However, IMRT treatment was necessarily parallel with the IGRT treatment through the image-guide to minimize errors between
planned and actual treatment, Thus, to minimize imaging dose that the patients receive, when planning the treatment, it should
be set up a treatment plan considering imaging dose, or it must be performed by minimizing the scan range when shooting
MVCT

Keyword : MVCT, CBCT, Imaging dose
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