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Fig. 1. New trend of radiation therapy.
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Fig. 2. Photograph of the Clinac ix with CBCT and OBI system.
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Upper left: axial image (cone beam CT image+CT simulation
image), Upper right: axial image (CT simulation image), Lower
left: coronal image (cone beam CT image+CT simulation image),
Lower right: sagittal image (cone beam CT image+CT simu-
lation image) Work
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Table 1. Characteristics of the selected patients
Pati T
Region Lit:g:r Diagnosis ts:cel?;?;?; Fixation
Head H1  Laryngeal IMRT S-frame, moth
cancer piece, shoulder
retractor
H2  Cerebellar IMRT S-frame
ependymoma
H3  Nasopharyngeal IMRT S-frame, mouth
cancer piece, shoulder
retractor
Body Bl  Non small cell IMRT Wing-board,
lung cancer vac lock
B2  Hepato cellular 3D-CRT Arm positioner
carcinoma
B3  Esophageal 3D-CRT Wing-board,
cancer vac lock
Pelvic P1 Cervical cancer 3D-CRT
P2 Prostate cancer IMRT Hip fixer
P3  Cervical cancer 3D-CRT
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Fig. 4. Clinical workflow for IGRT with CBCT.
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Table 2. The setup error evaluated with CBCT for head region
patients (cm)

Table 4. The setup deviation evaluated with CBCT for pelvic
region patients (cm)

H1 H2 H3

Head
trial

Ver Long Lat  Ver Long Lat Ver Long Lat

P1 P2 P3

Pelvic
trial

Ver Long Lat  Ver Long Lat  Ver Long Lat

1 —01-01-01 0 02 0 —03 —01 02 1 06-02-03 03—01 01 01-02 0
2 =01 0 0 —01-02-01 01 0 —04 2 =03 0—0.1 0-02 0 04—-03 0
3 —0.1—-02 03 —0.1 01 0 0 0 0 3 03—0.1-08 0 0 0 0-04 0
4 —01 0 —01 —0.1 01 0 01 01 0 4  03-01-01 —03—01 03 02-02 0.1
5 —01-02-01 0 0 0 =01 02 01l 5 —02-0.1-02 —03—0.1 01 —03 02 0.1
6 0 —02 0 —01 02—-01 —01—01 0.1 6 05 02 01 —01 02-01 0.1 03—0.1
7 0 —03-02 0 02 0 0 0 0 7 01 01 01 0-03 01 02-04 0.1
8 —0.1—-01-01 —01-01-01 0 —02 03 8 05-02 0.1 0-04 0 01 01 02
9 —01 01 0 0 0 01 —0.1—01 0.l 9 05 02-02 —02 0-01 —01-02 0
10 —01—-02 03 0 01 0 0 0 0 10  04-01-04 —01 01-02 03 03 02
11 —01-03-01 —01 02-02 01 01 02 11 06—02—0.1 0 0 0 —02-04 0
2 0 0 01 0 01 01 0 01 0 12 —03 02-02 0-01 01 03 01 0.l
13 —01-02 01 0 02 02 —03 —0.1 02 13 06-02—-01 03 01 01 02 01 0
14 —02-02 0 0 0 0 01 0 —04 14 01 01-08 0 02—-02 01 04 02
15 0 —03 01 —0.1-01-01 01 02 0.1 15 02 02-05 01-03 02 0 02 0
Table 3. The setup error evaluated with CBCT for body region H3
patients (cm) 0.8 1
Bl B2 B3 067
Body 0.4-
trial Ver Long Lat Ver Long Lat Ver Long Lat € 0.2+
(]
1 —01—08 02 01 —02—03 —06—0.1—02 3 0.01
2 06 —02 02 01 02-02 —05 0—03 §-0.21
302 03 03 0 03 -02 —1 02-02 5 044
4 08 —02 0 02—01 o0l 0 0 0 064 H3 vertical
5 0 0-01 03 0 0 06 04 03 +— H3 longitudinal
6 04 —02 02 01 —02—03 —07 —03 —02 087 o H3lateral
7 03 —04 08 03 04 —02 —03—02—04 40+
8 —05—-03 03 03 02—01 —06—03—04 12345678 9101112131415
9 —02-08 05 04 —03 01 —06 02—02 Frequency
10 0.7 0 0 01 02 01 —03-03-02 Fig. 5. Setup error graph for the patient H3.
11 —02 —07 02 03 02 02 —06—0.1—02
12 02 —04 03 02 —04 —03 —05 0—03
13 08 04 02 01 01 —01 —1 02-02 0.19, 0.13 cm ©.& A2 wodch ZukE shape) Ao AFS
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' ’ ' ' ' ' - F el 2X = Tl —0.4~0.3 cm, AHF-ollA4 —1.0
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Ho A oxrel xFAR = Wkl PAgle]l A e W 9 ] v 2 flste] 7 B9l o Hu] oY E K
2 7 29 & FES o] ARkl FRERES] A ol 3RS Adlslo] A7bel] whE e E-S H A}
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Fig. 6. Setup error graph for the patient B3.
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Fig. 7. Setup error graph for the patient P1.
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Table 5. Mean time intervals needed for cone-beam CT (min :
sec)

Image scan &

Patient . . Setup Total
number Preparation iriage . evaluation  time
reconstruction
H1 01 : 59 01 : 59 00:49 04:47
H2 02:11 02 : 00 00 : 50 05:16
H3 02 :10 02 :10 01 : 00 05:20
Bl 01 : 59 01 : 54 01 :12 04 :15
B2 02 :00 02:14 00:48 05:02
B3 02 : 00 02 :30 01 :40 06 : 10
P1 01:34 02 :13 01 : 27 05:14
P2 02 : 00 02 : 00 02 :04 06 : 04
P3 01 :57 01 : 59 01 :47 06:23
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Abstract

Implementation of KV Cone Beam CT for Image
Guided Radiation Therapy

Young Seung Yoo, Hwa Jung Lee, Dae Young Kim, Ri Yu

Department of Radiation Oncology, Chung Ang University Hospital, Seoul, Korea

Purpose: The aim of this study was the clinical implementation of IGRT using KV CBCT for setup correction in
radiation therapy.

Materials and Methods: We selected 9 patients (3 patient for each region; head, body, pelvis)and acquired 135
CBCT images with CLINAC iX (Varian medical system, USA). During the scan, the required time was measured.
We analyzed the result in 3 direction; vertical, longitudinal, lateral.

Results: The mean setup errors at the couch position of vertical, lateral, and longitudinal direction were 0.07,
0.12, and 0.1 cm in the head region, 0.3, 0.26, and 0.22 cm in the body region, 0.21, 0.18, and 0.15 cm in the
pelvis region respectively. The mean time required for CBCT was 6~7 minute.

Conclusion: The CBCT on the LINAC provides the capacity for soft tissue imaging in the treatment position and
real time monitoring during treatment delivery. With presented workflow, the setup correction within reasonable
time for more accurate radiation therapy is possible. And it's image can be very useful for adaptive radiation
therapy(ART) in the future with improved image quality.

Key words: IGRT, CBCT, set up error
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