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Abstract : The COMMCAT IS—2000 imaging system (Imaging sciences international. Roebling,
N. J.) is a tomographic machine for the dentomaxillofacial region. This machine has some
advantages in that the operator can determine the slice lines on dental arch by scanning a plaster
model and select six different X-ray tube motions : hypocycloidal, spiral, circular, elliptical, linear
horizontal and linear vertical. The purpose of this study is to evaluate the usefulness of this
machine for dentomaxillofacial cross-sectional tomography.

The accuracy of the placement of the slice layers on this machine was assessed by using eight
human dry mandibles with metal markers located in central incisor, first premolar and first molar.
The imaging layers determined on the dental arch were within error of one millimeter.

Method error was calculated as the difference between direct measurement by using sliding
caliper of 6 respective bovine dry bones and image measurements of height and width. There were
no difference between the cross-sectional image and actual bone. Images of test chart human dry
mandibles were taken with 6 X-ray tube motions and the quality of each image was compared.
The best image quality was required by hypocycloidal motion because obstructive shadows were
few.

These results showed that the COMMCAT 1S-2000 imaging system is a very useful tomographic
machine for the examination of the mandible because it can reveal the quality and the quantity of
bone.

Key words | COMMCAT IS—2000, cross-sectional tomogram, mandibular bone, hypocycloidal
motion
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Fig.1. Scanned image of the plaster model.
Lines are spaced in 1mm and vellow
thick lines means selected slice layers.

Fig. 2. Human dry mandible with metal markers
for assess accuracy of the slice layer
placement of this machine. Markers were
attached on the bucccal surface of the
central incisor, first premolar and first
molar.

fadifki e L, RiiZH Y FR=N—a0=vT
WFEE L 72 b D A BERIA E L 7o, dimdi o 78 LERIC
PRERAIRERIC b L — IS L v v THlAE S
o, FEER 1 EEECIKmIC K L CEEIC SR
T =N =% T VYN =& TR
BEIC/ Y =¥ LYy THELL, =—%—L
ICR2A 54 254 vA2FEL, WEE 2 o,
hypocvcloidal #jliti, £ — 4+ A4 X%&3 X 41
Vv FICEE L TIRIEAITL, T NENOHERA
ODHEAEN L, L TFY I+ v ) ¥—
CD—20CP (Mitutoyo L&D 2 H W T, geER{K
O bR EHEEROFRIES X O E EOFH
2 ME L, miEz ikl 7z, Fig. 3 1IC#Rik

7, hE R, BE RS

Fig. 3. Bovine dry mandible with markar and its
cross-sectional tomogram.
We measured mandibular corpus height
(a) and width(b).
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Fig. 4. Tomograms of the human dry mandible with metal marker on the first molar. We assessed
accuracy of the slice layer placement of this machine.

a . 2mm mesial from marker
b . I mm mesial from marker
¢ . Just above marker

d . 1 mm distal from marker
e . 2mm distal from marker

Table 1. Difference of dry bovine bone height
and width between the cross-sectional
image and the actual value.

Data are presented as mean = SD.

Bone No. Height (mm) Width (mm)
T O.AM’ t O:TZ() B 0.74 ().éé)
2 0.53%+0.23 0.39+0.28
3 0.23%+0.12 0.36+0.28
| 0.64%0.51 0.65+0.32
5 0.8840.47 0.73%0.49
6 0.15%0.14 0.59%0.43
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Fig. 5. Exposures were made for 6 different tube motion.
A : 5mm thickness vinyl chloride plate with ten pieces of the steel shots on both surfaces were
used as a test chart. Tomographic images of the steel shots on the selected layer and obstructive

shadows of the opposite surface.

B : Tomographic images of the human dry mandible of the central incisor region.

a : Hypocycloidal, b : Spiral, c: Circular,
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