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A Study on the Additional Absorbed Dose of Normal Tissues by Image Guided
Radiation Therapy(IGRT)
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Abstract

The recent radiation therapy field can provide treatment which guarantees a high degree of
accuracy, due to patient set-up using various image guided radiation therapy(IGRT) instruments.
But the additional absorbed dose to patient’s normal tissues is increasing. Therefore, this study
measured the absorbed dose to surrounding normal tissues which is caused by patient set-up
using OBI, CBCT, ExacTrac, among various IGRT instruments. The absorbed dose to the head,
the chest, the abdomen, and the pelvis from CBCT was 12.57 mGy, 20.82 mGy, 82.93 mGy, and
52.70 mQGy, respectively. Also, the absorbed dose from OBI and ExacTrac ranged from 0.76 to
8.58 mGy and from 0.14 to 0.63 mGy, respectively. As a result, CBCT's absorbed dose was far
higher than other instruments. CBCT’s surface dose was far higher than others, too, but OBI's
entrance skin dose was almost the same as CBCT's
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A1 B(CT-Simulation) [113 HA}x
=9 I BEo] g Y 7 W }d
(Image Guided Radiation Therapy, IGRT) 7| E©]
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w As Reasonably Achievable)
o] ¢lztsk A{at4 A X750 ASANE vAF

AAl FAA AREH I E NFE
%91 OBI(On Board Imager, Clinac ix, Varian,
USA)¢} CBCT(Cone Beam CT, Clinac ix, Varian,

WA A

USA), ExacTrac(Novalis Tx, BrainLAB, Germany)-<
o]-&-3t 3} AT} X5 gl Fd A FHEHFS
ZA8IAtH8-12]. Y= HAM A8 Al AP}
S & e YEAFE A4 2y #=E(Rando
phantom, Salem, NY, USA) 0. & tjalsle] Z4a19] o
W, A=Fe] Hrkes 33 frel A=A (luminescence
glass dosimeter) & ©]-&-st5it}. & Ao AHEE 4
e AEAY X yd 54 A% M= 1 uGy ~ 10
GyE AAA-E 100uGyollA + 2% tHFig. 21.

Fig. 1. Image—guided radiation therapy devices
(Lt ; Varian OBI, CBCT, Rt ; Novalis
ExacTrac)

Fig. 2. Photoluminescence Dosimeter and Rando
Phantom used to measure absorbed dose



LYo ¥, F7FH o R ExacTracolAe= YAFES!
SEHAEHRPO), FEFHAMTSHLPO)S W ¢
2 AA AA B2 A5 PR Fe 2R A}

stk 40 AREE Eol7] 8] 2L Z4 WY
o= 58 ZAelo] A%} ke LA el THFig. 3], T
QAHE AP A gle] 49 B9 2o 2
el Aol 77ke] ERA ] 7)E Ao Ao]7} u
A 5 Qo] g Z*‘MHQI F5a%e B

2 T(SAS ver 9.3)%

Fig. 3. PLD insert location for each site using
the Rando Phantom
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o] &9 Aoz FAIEI o 4709 HF-HE| A
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fra] A e ¢

& A 401]’\1 -41

HER9) o] t'o*}” ZE’L %"3 #7212 OBI
7

St} CBCTe ‘roﬂ = 125 kVp, 80 mA, 13 ms
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60 mse] &9 2102 2RI oM 4719 Ffr
’d%kﬁ]ﬂ 52k 2ol A 25 ES S48 TH Table 11.

Table 1. Image acquisition parameters for Image—Quided
radiation therapy devices

Region Device direction kVp mA ms
o8l AP 100 200 40
Brain Lateral 70 200 25
CBCT - 100 20 20
ExacTrac RPO/LPO 100 80 80
0Bl AP 75 200 25
Chest Lateral 95 200 200
CBCT - 110 20 20
ExacTrac RPO/LPO 120 160 160
o8BI AP 75 200 50
Abdomen Lateral 105 200 400
CBCT - 125 80 13
ExacTrac RPO/LPO 120 160 160
0Bl AP 75 200 50
Pelvis Lateral 105 200 400
CBCT - 125 80 13
ExacTrac RPO/LPO 120 160 160
. &=t Aot
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Table 2. Absorbed dose of brain region for IGRT devices. All units are mGy.

absorbed dose of brain region (unit ; mGy)

vial OBI CBCT ExacTrac
Ant RT LT center  Ant RT LT center  Ant RT LT center RPO LPO
1 402 365 291 0.76 963 17.38 1455 1258 013 026 021 014 036 0.29
2 401 365 289 076 964 17.41 1451 1262 0.13 0.26 021 014 036 029
3 401 365 290 076 9.64 17.34 1452 1258 0.13 027 021 0.14 0.36 0.29
4 402 364 290 076 963 1740 1451 1254 0.3 027 021 0.14 036 0.28
5 401 364 290 076 963 1737 1454 1252 0.13 026 021 014 0.36 0.29
Average 401 365 290 076 963 17.38 14,53 1257 013 026 021 014 036 0.29
SD 0.01 000 0.00 000 0.0t 002 002 0.03 000 000 0.00 0.00 0.00 0.00
Table 3. Absorbed dose of chest region for IGRT devices. All units are mGy.
absorbed dose of chest region (unit ; mGy)
wrial OBl CBCT ExacTrac
Ant RT LT  center Ant RT LT center Ant RT LT center RPO LPO
1 441 2203 065 3.00 2831 1480 16.16 2183 017 125 0.16 054 184 1.42
2 440 2204 065 3.00 2829 1477 16.17 2185 017 124 0.16 054 184 142
3 441 2204 065 299 2825 1478 16.16 2182 018 124 0.16 054 1.84 1.42
4 441 2202 064 299 2823 1479 16.16 2182 017 124 0.16 054 184 1.42
5 440 2200 064 299 2820 1476 1611 2178 017 124 016 054 184 1.41
Average 441 2203 065 299 2826 1478 16.15 2182 017 124 0.16 054 184 142
SD 0.00 001 000 0.00 0.04 0.01 0.02 0.02 000 0.00 0.00 0.00 0.00 0.00
Table 4. Absorbed dose of abdomen region for IGRT devices. All units are mGy.
absorbed dose of abdomen region (unit ; mGy)
yrial OBl CBCT ExacTrac
Ant RT LT  center Ant RT LT center  Ant RT LT center RPO LPO
1 17.73 2443 873 859 8926 5932 6439 83.00 020 163 029 063 197 1.57
2 17.70 2440 873 859 8916 5923 6436 83.00 0.20 163 029 063 197 1.57
3 17.72 2444 873 858 8920 5927 6432 8293 020 163 029 063 197 1.57
4 17.72 2440 873 857 8914 5920 6425 8286 020 163 029 063 1.97 1.56
5 17.66 2440 871 856 89.06 5914 6421 8286 020 163 029 063 1.96 1.56
Average 17.71 2441 873 858 89.16 59.23 6431 8293 020 163 029 063 1.97 1.56
SD 0.02 0.02 0.01 0.01 0.07 0.06 0.07 0.06 0.00 0.00 0.00 0.00 0.00 0.00
Table 5. Absorbed dose of pelvis region for IGRT devices. All units are mGy.
absorbed dose of pelvis region (unit ; mGy)
il OBI CBCT ExacTrac
Ant RT LT  center Ant RT LT center  Ant RT LT center RPO LPO
1 34.44 6099 031 233 8086 4152 4583 5275 0.19 0.38 019 051 199 0.98
2 34.47 60.98 031 233 8083 4150 4587 5274 0.19 0.37 019 051 198 1.00
3 3450 60.94 031 233 8076 4149 4580 5272 0.19 0.37 019 051 198 1.00
4 3446 6091 031 234 8069 4143 4574 5266 0.19 037 019 051 198 0.98
5 3439 60.92 031 233 8068 4140 4579 5263 0.19 0.37 019 051 199 0.98
Average 34.45 6095 031 233 8076 4147 4581 5270 0.19 0.37 019 051 1.99 099
SD 0.04 0.03 0.00 0.00 0.07 0.05 0.04 0.05 000 000 000 000 0.00 0.01
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Table 6. Compare the center of the absorbed
dose per each site.

Region Device Average SD p-value
OBl 0.76 0.00

Brain CBCT 12.57 0.03 0.0018
ExacTrac 0.14 0.00
OBl 2.99 0.00

Chest CBCT 21.82 0.02 0.0018
ExacTrac 0.54 0.00
OBl 8.58 0.01

Abdomen CBCT 82.93 0.06 0.0019
ExacTrac 0.63 0.00
OBl 2.33 0.00

Pelvis CBCT 52.70 0.05 0.0019
ExacTrac 0.51 0.00
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