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Comparison of CT number s between cone-beam CT and multi-detector CT
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ABSTRACT

Purpose : To compare the CT numbers on 3 cone-beam CT (CBCT) images with those on multi-detector CT (MDCT)
image using CT phantom and to develop linear regressive equations using CT numbers to material density for all
the CT scanner each.

Materials and Methods : Mini CT phantom comprised of five 1 inch thick cylindrical models with 1.125 inches
diameter of materials with different densities(polyethylene, polystyrene, plastic water, nylon and acrylic) was used.
It was scanned in 3 CBCTs(i-CAT, Alphard VEGA, Implagraphy SC) and 1 MDCT (Somatom Emotion). The images
were saved as DICOM format and CT numbers were measured using OnDemand 3D. CT numbers obtained from
CBCTsand MDCT images were compared and linear regression analysis was performed for the density, p (g/cm?®),
as the dependent variable in terms of the CT numbers obtained from CBCTs and MDCT images.

Results: CT numbers on i-CAT and Implagraphy CBCT images were smaller than those on Somatom Emotion MDCT
image (p< 0.05). Linear relationship on arange of materials used for this study were p=0.001H-+1.07 with R?value
of 0.999 for Somatom Emotion, p=0.002H+1.09 with R? value of 0.991 for Alphard VEGA, p=0.001H+1.43 with
R? value of 0.980 for i-CAT and p=0.001H+1.30 with R? value of 0.975 for Implagraphy.

Conclusion: CT numbers on i-CAT and Implagraphy CBCT images were not same as those on Somatom Emotion
MDCT image. The linear regressive equations to determine the density from the CT numbers with very high correla
tion coefficient were obtained on three CBCT and MDCT scan. (Korean J Oral Maxillofac Radiol 2010; 40 : 63-
68)
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Fig. 1. Mini CT QC phantom (Fluke Biomedical, Cleveland, USA)
has material inserts with different physical density.

250mAs, 1.5 sec, 10mm slice thickness, i-CAT-2 120kV,
46.72 mAs, 40 sec, 0.25mm voxel, scan dimension 7 160
mm X o] 130mm, Alphard VEGA: 80kV, 5mA, 17 sec,
0.39mmvoxel, CE= A7 200mmx o] 179mm, Implag-
raphy SC= 85kV, 5mA, 24 sec, 0.2mm voxel, FOV 120 x
0mme] 271e = &gt
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Fig. 2. Mean and SD of CT numbers
on CBCT and MDCT images were
obtained with OnDemand 3D™
program.

Table 1. CT numbers of different density materialson 3 CBCT and MDCT images

Derst Somatom Emotion i-CAT Alphard VEGA Implagraphy SC
ensi

Y Mean SD Mean SD Mean SD Mean SD
Air 0.001 —1020.2 32 —999.5 0.1 —693.0 16.3 —1011.7 7.2
Polyethylene 0.95 -113.6 29 —384.8 274 -93.7 22.1 -3314 40.1
Polystyrene 1.05 —43.0 27 -325.9 30.2 -64.9 28.7 —293.7 37.0
Plastic water 1.03 —24.6 3.2 —305.9 27.9 5.2 30.3 -175.4 40.2
Nylon 1.15 89.0 29 -164.3 18.8 27.1 32.7 —103.1 34.9
Acrylic 1.18 112.8 28 -122.2 18.6 53.7 34.0 -524 34.7
Mean —166.6 —383.8* -127.6 —328.0*
*: statistically significant at 0.05 level
Table 2. Linear regression equations obtained on CBCT and MDCT images

Somatom Emotion i-CAT Alphard VEGA Implagraphy SC

Regression equation p=0.001H+1.07 p=0.001H+1.43 p=0.002H+1.09 p=0.001H+1.30
R square 0.999 0.980 0.991 0.975
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Fig. 3. Linear regression equations of density from CT numbers of
Somatom CT image.

p=0.001H+1.43
r?=0.980 o 2
1.000 o
2
‘D
&
[a]
0.500
0.000- =
T I I I
—1000.00 —750.00 —500.00 —250.00
HU

Fig. 4. Linear regression equations of density from CT numbers of
i-CAT CBCT image.
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Fig. 5. Linear regression equations of density from CT numbers of
Alphard VEGA CBCT image.
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Fig. 6. Linear regression equations of density from CT numbers of
Implagraphy SC CBCT image
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Table 3. Standard deviations of CT numbers of different density
materials on 3 CBCT and MDCT images

Somatlom i-CAT Alphard  Implagraphy

Emotion VEGA SC
Air 32 0.1 16.3 72
Polyethylene 29 27.4 221 40.1
Polystyrene 2.7 30.2 28.7 37.0
Plastic water 32 279 30.3 40.2
Nylon 29 18.8 327 34.9
Acrylic 28 18.6 34.0 34.7
Mean 3.0 20.5* 27.4% 32.4*

*: statistically significant at 0.01 level
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