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Table 1. Volume image resolution {(mm/pixel).

Resolution quality

Fov Low Medium High
(250 pixel) (512 pixel) (1,024 pixel)
Small 1.02 0.51 0.25
Medium 1.56 0.78 0.39
Large 234 117 0.559
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Fig. 1. (a) High and (b) medium quality reconstructed CBCT images of both lung and spine area are shown. Both images clearly
show lung mass and spinal bones. In comparison, not a significant difference is easily observed between high and medium quality

reconstructions in this case.
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Fig. 2. High quality CBCT image registered to reference CT
using a ROI of spinal bone (dotted box). Checkerboard display
between CBCT and reference CT is made. Outstanding
matching of spinal bone is observed and lung mass is
guaranteed to be within the planning target volume.
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Fig. 3. The registration result between reconstructed CBCT images and reference CT image. (a) High and (b) medium quality recon-
structed CBCT images of prostate area are shown. Dotted box area is a typical ROI used for image registration with reference CT.

Similar to lung and spinal regions, not a significant difference of
reconstructions.

registrations is easily observed between high and medium quality
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Fig. 4. Translation vector differences of determined target
displacements using high- and medium-quality resolution
CBCT images. The points in 3-dimensional space are projected
onto each plane. The red crosses (Xx) indicate 3-D translation
vector difference with over 1 mm. Violet squares ((J), dark red
diamonds (), and green triangles (A) represent their
projection onto each plane; xy, yz, and zx planes.
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Table 2. Differences in target displacements (translation & rotation) determined by high- and medium-quality

CBCT image sets.

Patient

Organ (# of data set)

Absolute translation difference (mmy)

Absolute
translation vector

Absolute rotation difference (°)

f; (max) ty (max) t; (max)  difference (mm) 1 (max) r,” (max) r (max)
Lung A (9) 0.32+0.17 0.37+0.26 017+0.33 0.56+0.28 0.33+0.33 0.37+0.48 047+051
(0.5) 0.8) (0.5) (0.99) ) (1) @
B (10) 0.27£0.19 0.28+0.36 0.50+0.41 0.76+0.36 0.34+017 0.61+0.53 0.38+0.50
©.7) (09) (13) (132) (0.6) (15) (11)
Prostate C (10) 0.13+0.12 0.32+0.20 0.27+0.14 0.48+0.19 0.44+0.53 0.12+0.16 0.11+0.14
(0.4) 0.7) (0.4) (0.74) 1) (0.5) M
D (10) 0.18+0.11 0.32+0.28 0261024 0514028 0.56+0.53 0.28+0.30 0.26+0.43
(0.3) 0.7) (07) (0.87) (1) (1) @
Spine E (10) 0.14+0.09 0.13+£0.15 0.16+0.13 0.30£0.13 0.26+0.38 0.39+0.47 0.30£0.13
0.6) (0.5) (0.4) (0.63) ) ) (0.9)
F (7) 0.26+0.14 0.43+0.37 0.21+0.27 0.59+0.41 0.61+0.65 0.57+0.42 0.51+0.46
(05) (L1) 0.8) (1.45) (17) 1) )
Total 56 0.23x0.16 0.30%0.27 0.26+0.25 0.53+0.30 0.47+0.51 0.40£0.51

0.58+1.36
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How Image Quality Affects Determination of Target Displacement When
Using kV Cone-beam Computed Tomography (CBCT)

Seungjong Oh*, Siyong Kim', Tae-Suk Suh*

*Department of Biomedical Engineering, The Catholic University of Korea College of Medicine,
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The advent of kV cone-beam computed tomography (CBCT) integrated with a linear accelerator allows for
more accurate image—guided radiotherapy (IGRT). IGRT is the technigue that corrects target displacement
based on internal body information. To do this, the CBCT image set is acquired just before the beam is
delivered and registered with the simulation CT image set. In this study, we compare the registration results
according to the CBCT’s reconstruction quality (either high or medium). A total of 56 CBCT projection data
from 6 patients were analyzed. The translation vector differences were within 1 mm in all but 3 cases. For
rotation displacement difference, components of all three axes were considered and 3 out of 168 (56%3
axes) cases showed more than 1o of rotation differences.
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IGRT, Reconstruction resolution, Target displacement, Cone-beam CT

211 —



