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ABSTRACT

Purpose : The purpose of this study was to evaluate the clinical usefulness of the recently developed multi-detector
computed tomography and cone beam computed tomography in pre-operative implant evaluation, by comparing
them with the single detector computed tomography, already confirmed for accuracy in this area.

Materials and Methods : Five partially edentulous dry human mandibles, with X 1 mm gutta percha cones, placed
in 5 mm intervals posterior to the mental foramen on each side of the buccal part of the mandible, were used in this
study. They were scanned as follows:

1) Single detector computed tomography: slice thickness 1 mm, 200 mA, 120kV

2) Multi-detector computed tomography: slice thickness 0.75 mm, 250 mA, 120kV

3) Cone beam computed tomography: 15 mAs, 120kV

Axial images acquired from three computed tomographies were transferred to personal computer, and then reformat-
ted cross-sectional images were generated using V-Implant 2.0% (CyberMed Inc., Seoul, Korea) software. Among
the cross-sectional images of the gutta percha cone, placed in the buccal body of the mandible, the most precise cross
section was selected as the measuring point and the distance from the most superior border of the mandibular canal
to the alveolar crest was measured and analyzed 10 times by a dentist.

Results : There were no significant intraobserver differences in the distance from the most superior border of the
mandibular canal to the alveolar crest (p>0.05). There were no significant differences among single detector com-
puted tomography, multi-detector computed tomography and cone beam computed tomography in the distance from
the most superior border of the mandibular canal to the alveolar crest (p > 0.05).

Conclusion : Multi-detector computed tomography and cone beam computed tomography are clinically useful in
the evaluation of pre-operative site for mandibular dental implants, with consideration for radiation exposure dose
and scanning time. (Korean .J Oral Maxillofac Radiol 2009; 39 : 27-33)

KEY WORDS : Tomography, Computed; Tomography, Cone Beam Computed; Multidetector-row; Implant; Mandible;
Edentulous
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Fig. 1. A dry mandible used in this study.
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Fig. 2. Reformatted cross-sectional
images produced by V-Implant 2.0%.

Fel el B5e 16709 HE717F 9l Somatom
Sensation 16® (Siemens, Berlin, Germany)& o] 8-t} 3
oFZe] shdo] Higte] 423 o] Elii o=y AAE $3
AlZl 3 A= F7 0.75mm, HHF 250 mA, HHSE 120
kV 2738t A Fedsio).

4) Cone beam M A5 CIE Sk
Cone beam AALS}gG2Fe) o (CB MercuRay® (Hitachi
Medical Technology Co., Tokyo, Japan)& o]-43}e] o2
Al st o=l Agabs AAl Zeda] Bape] w7 9%
% FY=S XA F AAL 120kV, FAF 15 mAs
25l 4 Bgahalch

5) YA 7 FHL Bt oAb

A&7 AAlsigEaed o %
F7) 0.75mm, 3 AH7A 714 sl
A2 2, cone beam CTel|A] Aojz] A} AR Abz= =
Al 0.2mme} Iy oA ro g : 1 A
AR o ol Y Ak A2] A4

Z3to] 9 cone beam CT #od oz o
W dAe NAe AFEE A43 o V-Implant 2.0°
(CyberMed Inc., Seoul, Korea) 2T E 9o} 2 o] £-3}o] Auk
H gAe Aok (Fig 2). At o AFe- Al2Z7] | mm,
g A7A AL Imm=z AR o).

Fig. 3. Measurement of the distance between alveolar crest and
superior border of mandibular canal on the reformatted cross-sec-
tional images.
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Table 1. Scanning parameters for SDCT MDCT, and cone beam CT

Single detector Multidetector Cone beam

CT CT CT
Total exam. time 80 sec 4.5sec 9.6 sec
Slice thickness 1 mm 0.75 mm 0.2 mm
mA 200 mA 250 mA 15mAs
kV 120kV 120kV 120kV
Field of view (FOV) 15c¢m 15¢m 10.2cm

analysis of variance (ANOVA)Z o] &3l EA3A G294
< AA s

[
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DS dE b 2eFx #JA|Z(scan time) ] x
ohE FoJo] o|FiX]7|7kA] Al &Ik A7k (interscan
time)o] 122 Ar= F7 1mme| 40588 d= ¢ <¢F 80
28] AR AeSdh B AT D3RG
Al 3 dHE 4 b 205 A7t 1.03x09]
I F7F 3 FHAE 5 Aol HolE olFsx
7} 9.0 mm/secE —F S5& Axe] Aol 58593 cone
beam A3}t 2 ¢oF 96 AE A Q¥ 9} (Table
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Table 2. The mean value of the measurement on the images of
SDCT, MDCT, and cone beam CT (mm)

Single detector CT ~ Multidetector CT ~ Cone beam CT
MD SD MD SD MD SD

1 6.62+0.09 6.5+0.07 6.5410.04

2 5.961+0.04 5.841+0.06 6.051+0.03

3 7.51£0.08 7.5+0.06 7.4410.03

4 9.29+0.08 9.91+0.08 9.46+£0.05

5 11.1+0.13 10.9%0.05 11.08 £0.05

6 9.27+0.07 9.25+0.08 9.371+0.06

7 13.55+0.1 13.11+0.04 13.4+0.03

8 12.92+0.08 12.64+0.07 12.77+0.03

9 10.35+0.09 10.23+£0.06 10.61+0.06
10 6.89+0.08 6.691+0.05 6.891+0.06
11 12.21+£0.07 11.621+0 11.971+0.06
12 12.58+0.07 12.37+0.04 12.41+0.03
13 12.4940.1 12.76 £0.06 12.58+0.04
14 12.661+0.03 12.89£0.05 12.77+0.04
15 11.67+0.07 11.23+0.06 11.47+0.07
16 12.2+0.06 12.06+0.07 12.04+0.04
17 14.22+0.05 14.4+0.08 -13.91+0.06
18 10.34+0.05 10.064+0.08 10.21+0.04
19 10.99+0.08 10.83+0.03 10.76 £0.04
20 12.134+£0.09 11.74+0.04 11.68 +0.06
21 11.71£0.07 11.64+0.04 11.41+0.17
22 13.16+0.07 13.12+0.08 13.26+0.05
23 13.2440.04 13.34+0.05 12.93+0.05
24 10.81£0.09 10.87+0.05 10.84+0.05
25 7.671+0.11 7.96+0.05 7.8+0.06
26 8.3410.05 8.23+0.07 8.361£0.04
27 10.86+0.09 10.74 £0.08 10.79+0.04
28 10+0.1 9.96+0.07 9.86+0.03
29 11.33+0.08 11.5940.06 11.39+0.04
30 11.3840.1 11.34+0.06 11.25+0.04
31 10.09+0.06 10.09+0.07 9.971+0.06
32 8.67+0.06 8.68+0.06 8.58+0.06
33 9.48+0.09 9.63+0.05 9.46+0.05
34 9.71+0.07 9.79+0.04 9.68+0.04
35 9.86+0.06 9.7+0.03 9.51+0.05
36 10.98 £0.09 10.76 +0.03 10.82£0.05
37 10.62+0.07 10.47+0.06 10.37+0.05
38 10.54+0.07 10.571+0.06 10.65+0.07
39 10+0.07 9.87+0.03 9.98+0.05

Mean: average value of measurement
SD: standard deviation

9R27] AN BEBe AZPD GHA T A9
AAs D3RG ABgt Abele] Aol W Az
HEZEH A} Table 33} 7t} repeated measures ANOVA test
£ olgstel Uil WA D2 Az} YoiA) =
Mol Atz @3Eede] AZe viw HrhE 23 54
Aoz {4 e AelE AT (p>0.05) (Table 3).
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Table 3. Mean differences in measured distances between the
conventional CT and MDCT, cone beam CT (mm)

Multidetector CT Cone beam CT
MD SD MD SD

1 —-0.11+0.10 —-0.08+0.11
2 —-0.12+0.09 0.09£0.06
3 —-0.01+0.08 —-0.07+£0.08
4 0.22+0.07 0.17+0.08
5 —-0.20+0.13 —-0.03+0.16
6 —-0.02+0.15 0.10£0.10
7 0.45+0.11 —0.15+0.11
8 —0.28+0.12 —-0.15+0.10
9 —-0.12+0.14 0.26+0.11
10 —-0.20+0.08 0.01+0.08
11 —-0.39+0.07 -0.24+0.12
12 —-0.21+0.08 —-0.18+0.04
13 0.27+0.11 0.08+0.11
14 0.23+0.07 0.11£0.04
15 —-0.444+0.06 —-0.20+0.08
16 —-0.14+0.10 —-0.16+0.09
17 0.18+0.11 —0.31+£0.07
18 —-0.28+0.12 —-0.13+0.06
19 —0.161+0.10 —-0.224+0.11
20 —-0.39+0.10 —0.45+0.12
21 —-0.07+0.07 —0.30+£0.08
22 —0.04+0.09 0.10+0.08
23 0.10£0.08 ~0.31+£0.07
24 0.06+0.09 —0.06+0.09
25 0.29+0.12 0.13+0.14
26 —=0.11£0.10 0.03£0.07
27 —0.12+£0.08 —0.07+£0.09
28 —0.04+0.12 —0.14+0.10
29 0.26+0.11 0.05+0.10
30 —0.04+0.14 —-0.124+0.11
31 0.01£0.11 —0.12+0.09
32 0.01+0.09 —0.09+0.10
33 0.15+0.10 —0.03+0.11
34 0.08+£0.08 —0.05+0.06
35 —-0.16+£0.07 —-0.35+0.06
36 —-0.224+0.10 —0.16%+0.11
37 —0.1540.09 —-0.25+0.07
38 0.03+0.07 0.11£0.07
39 —0.13+£0.08 -0.03+0.09

MD: mean difference of measurement between conventional CT and MDCT,
cone beam CT (MDCT, cone beam CT-single detector CT)
SD: standard deviation
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Fig. 4. (A) Cross-sectional images acquired by single detect CT,
(B) Cross-sectional images acquired by MDCT, (C) Cross-section-
al images acquired by cone beam CT.
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