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Fig. 2. Rotation plate with 8 connecting holes having different
distances between a rotation center. The distance variations of
moving plate are @ 5.9 cm, @ 52 cm, @ 45 cm, @ 3.8 cm, &
31 cm, ® 24 cm, @ 1.6 cm, 0.7 cm.
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Fig. 1. Phantom for the simulation
of respiratory motion. O Moving
plate. @ Base plate. @ Rotating
plate and motor. @ Moving speed
controller.
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Fig. 3. Phantom for the acquisition of cone-beam CT images. (a)
Overview of phantom. (b) Coronal view of the phantom. (c)
Axial view of the phantom. (d) Sagittal view of the phantom.
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Fig. 5. Coronal images of cone-
beam CT acquired in various
motion ranges. (a) No motion. (b)
Motion rage: 0.7 cm. (c) Motion
range: 1.6 cm. (d) Motion range:
24 cm. (e) Motion range: 3.1 cm.
All the motion cycle is 4 sec.
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Fig. 6. Comparison of CT number along the center line in the coronal images of cone-beam CT according to the variations of motion
range and motion cycle. (a) Motion rage: 3.1 cm, (b) Motion range: 2.4 cm, (c) Motion range: 1.6 cm, (d) Motion range: 0.7 ¢m.
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Fig. 7. Motion effect on the cone-beam CT image quality in the
view point of CT number deviation.
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Analysis of Respiratory Motional Effect on the Cone-beam CT Image

Ju-Young Song, Byung-Sik Nah, Woong-Ki Chung, Sung-Ja Ahn, Taek-Keun Nam, Mi-Sun Yoon

Department of Radiation Oncology, Chonnam National University Medical School

The cone-beam CT (CBCT) which is acquired using on—board imager (OBI) attached to a linear
accelerator is widely used for the image guided radiation therapy. In this study, the effect of respiratory
motion on the quality of CBCT image was evaluated. A phantom system was constructed in order to
simulate respiratory motion. One part of the system is composed of a moving plate and a motor driving
component which can control the motional cycle and motional range. The other part is solid water
phantom containing a small cubic phantom (2x2x2 cm®) surrounded by air which simulate a small
tumor volume in the lung air cavity. CBCT images of the phantom were acquired in 20 different cases
and compared with the image in the static status. The 20 different cases are constituted with 4 different
motional ranges (0.7 cm, 1.6 cm, 2.4 cm, 3.1°¢cm) and 5 different motional cycles (2, 3, 4, 5, 6 sec).
The difference of CT number in the coronal image was evaluated as a deformation degree of image
guality. The relative average pixel intensity values as a compared CT number of static CBCT image
were 71.07% at 0.7 cm motional range, 48.88% at 1.6 cm motional range, 30.60% at 2.4 cm motional
range, 17.38% at 3.1 cm motional range. The tumor phantom sizes which were defined as the length
with different CT number compared with air were increased as the increase of motional range (2.1 cm:
no motion, 2.66 cm: 0.7 cm motion, 3.06 cm: 1.6 cm motion, 3.62 cm: 2.4 cm motion, 4.04 cm:
3.1 cm motion). This study shows that respiratory motion in-the region of inhomogeneous structures
can degrade the image quality of CBCT and it must be considered in the process of setup error

correction using CBCT images.

Key Words: Cone-beam CT, CT number, Respiratory gated
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