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Image characteristics of cone beam computed tomography using
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ABSTRACT

Purpose : To evaluate the characteristics of (widely used) cone beam computed tomography (CBCT) images.

Materials and Methods :

Images were obtained with CT performance phantoms (The American Association of

Physicists in Medicine; AAPM). CT phantom as the destination by using PSR 9000N™ dental CT system (Asahi
Roentgen Ind. Co., Ltd., Japan) and i-CAT CBCT (Imaging Science International Inc., USA) that have different
kinds of detectors and field of view, and compared these images with the CT number for linear attenuation, contrast

resolution, and spatial resolution.

Results : CT number of both PSR 9000N™ dental CT system and i-CAT CBCT did not conform to the base value
of CT performance phantom. The contrast of i-CAT CBCT is higher than that of PSR 9000N™ dental CT system.
Both contrasts were increased according to thickness of cross section. Spatial resolution and shapes of reappearance
was possible up to 0.6 mm in PSR 9000N™ dental CT system and up to 1.0 mm in i-CAT CBCT. Low contrast
resolution in region of low contrast sensitivity revealed low level at PSR 9000N™ dental CT system and i-CAT

CBCT.

Conclusion : CBCT images revealed higher spatial resolution, however, contrast resolution in region of low con-
trast sensitivity was the inferiority of image characteristics. (Korean J Oral Maxillofac Radiol 2007; 37 : 157-63)
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medical Radiation Management Services, Fluke corporation,
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24 iAo 2 41 mme A A 40mme] %09 volume
data-g A}t i-CAT cone beam CT unito]] A= A= 49]
A71% 02mmz AAstw, Fx4L A 120kVp,
FAF 6.5mA, xxFA|ZE 402 o|v} (Fig. 2). ZHzte) <]

i-CAT CBCT (slice thickness : 0.4 mm)
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% d2 cone beam?d HArZIgEZoIALS V-works 5.0
(CyberMed Inc., Korea) software S A}8-3le] 37}s}eict
A7) ool kel EUT AxENG AxFoz =
Bolo] TS BHE mE AN BIsAG.

Fig. 3. The contrast of i-CAT in-
creases the contrast according to
thickness of cross section and is
higher than that of PSR 9000N.

i-CAT CBCT (slice thickness : 3 mm)

PSR 9000N CBCT (slice thickness : 0.1 mm)
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Fig. 4. The contrast of PSR 9000N
increases the contrast according to
thickness of cross section.

PSR 9000N CBCT (slice thickness : 3.0 mm)
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Table 1. Typical Hounsfield CT number and Hounsfield CT num-
ber for two kinds of CBCT

Number scale

Material of pin PSR 9000N i-CAT
+1000 +500

Polyethylene -92 -46 —39£102.6 —3274230
Polystyrene —24 —-12 —-20%1438 —-65+2938
Water 0 0 0£62.1 0x£27.4
Nylon +92 +46  138+226.1 62+33.5
Polycarbonate +102 +51 280%55.9 2254272
Acrylic +120 +60 449+1474 5101205

Y 25E PSR-9000™ Dental CT system®.c} i-CAT cone
beam CT unit X7} 43 o, Q259 2lo]x= whd
o) FA7} 57t &5 FAH AT (Figs. 3, 4).

== SURHs

2. 1rH

azE FHEHs AL E5E o8 A A
PSR-9000™ Dental CT systemo) A= 0.60 mm7}=] & 7}
2-3}4 31, i-CAT cone beam CT unite] A= 1.00 mm7}x]
B 718l o} (Figs. 5, 6).

3. MU= Sdlls

Adzx Bis 28 BE=& 0|83 contrast sensitiv-
ity:= PSR-9000™ Dental CT system3} i-CAT cone beam CT
unit 2o A dextrose} 7} FFpol] gt F BT o
2% o] TR Brhsste (Fig 7).

Fig. 5. Evaluation of spatial resolu-
tion and size uniformity of i-CAT
CBCT, A series of 8 hole in a Lucite
block, ranging 1.75 mm to 0.40 mm,
with 4.3 mm longitudinal space.
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Fig. 6. Evaluation of spatial resolu-
tion and size uniformity of PSR
9000N CBCT, A series of 8 hole in
a Lucite block, ranging 1.75 mm to
0.40 mm, with 4.3 mm longitudinal
space.

m

Fig. 7. Evaluation of low contrast
sensitivity using low-contrast ex-
tension block with solution of dex-
trose.

Low contrast scnsitivity using the Low-contrast Entension Block)
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