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Fig. 1. Schematic illustration of 4 regions of
edentulous areas of the mandible
divided into Me, M1, M2, S
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acrylic stent® A8t T2t HF Me,
M1, M2, S9] Z} ¥9j°l 274 4 mm, ¥°| 5 mm
9] Zinc Phosphate Cement (ZPC) €71% A1¥
£ sty S Higde £3Fo] HEE
acrylic stentel] $|XAIZ . 27 4 mm, ¥°] 5
mme] A &3 =71l ZPC ¥71% AHE AF
317] 95t 5 ALE 35 FF S o] 835
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< 238tk 2432 001 mm B7HA 3
3t ol2d AlHe EHXE JF o2
SCANORA Y413 @3&#GAR 3 A4t 25
FGAA M Al AV E FH st 42
HAMAAR 439 BE=E Hrketna sk
t}.

Lt G &

1L UAE d2d9d AXE o] &3 TAI A
A

ZPC AlH & A A7 99 st Add &
F4E A7) Yot AMgEw A
2] A el B30 SCANORA tH7]% 5
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Fig. 2. Schematic illustration of the measure-
ments of cross-sectional images of
the mandible
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Table 1. The mean error and standard deviation of vertical and horizontal measurements of ZPC
column in CT images and SCANORA tomographs (mm). Magnification is corrected by

manufacturer’s instruction.

Observers' film measurement Mean Error +

Region n Actual  following magnification correction ean Brror = SD
CT SCANORA CT SCANORA
Me 13 vertical 483 492 491 0.04%0.09 0.03£0.04
horizontal 396 387 382 -0.09+0.10 -0.13+0.09
M a7 vertical 490 4% 500 006£0.12 0.10£0.06
horizontal 3.9% 387 384 -0.08%0.11 -0.11+0.08
"D % vertical 489 497 497 0.08+0.14 0.08%0.06
horizontal 3.9% 387 386 -0.09%0.11 -0.10£0.08
S 1 vertical 493 499 496 0.06%0.11 0.03£0.06
horizontal* 396 393 384 -003+0.12 -012£0.05
Total vertical 490 497 4% 0.07+0.12 0.06£0.06
horizontal 396 390 334 -0.06x0.11 -012£0.08

* statistically significant difference between CT and SCANORA at p<0.05

FE glou 2 FA $RHE uE 17, stet
Bel A E Tk 4 9le WE 0oz o
o ohgd 7 ¥elol oid #Fuel wel
stette] QA 5ol Aol YEAE t-test® §
sl A e

m o33 Z1}

Jt. SCANORA Litded HEESARNL TS
HEZEARIOIMSI A V(0] Melc Dt

ZPC M¥ < ARsta Z4zhe] stetEe] Me,
M1, M2, S 5919 acrylic stentol] A|¥HE 93
AF171e S A Al 5 £33 7 £
< AZstn 7128tk 399 #FA 23
Z 99N ANEY #9 2739 g +3 73
o] HHEe 27t 490 mm, 3.96 mmP x, A
3} S45EGAA A BFGS 427 mm,
335 mm¥A 28 SCANORA YAY d&agA}
A 239 HFe 843 mm, 653 mmyAtt

SCANORA 13 389419 S3A e
Az A Ao A zste] g 17002 &
Absha, AAtst ©2@gAde A 4F
o Zo] Y=ol Yor FHA Fhgd ¢
Zs] g g 0868 A8, SHAE sl
o ol @ gil&g H et AR 53
A& et o] g AA A vud A
€ Table 13 2t} g oahs YAMA &7
AodA dA SHAE 4 go Pt A
FHol gl A8 SRS FFeae A
B S EIARAN £4 % 007 mm (142 %),
FHE -006 mm (-152 %)& R, SCA-
NORA UYA3 @FEIARANN +3% 006
mm (1.22%), +% % -0.12 mm (-3.03%)& £
T A9y 2% £ARAME $T Sud &
FE H3la, #EFoME At F4E He
HAch 2tzhe] #9el gloiM T &9y 2t
%] BELAt FAFHLE #o4 e
Zol7t A€ AFE Aok s ¥4 AU &
B SAUAMT Zo] (p<0.05)E B3,
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Table 2. The mean value and standard deviation of the 3 observers’ measurements of H (mm)

CT SCANORA
Region
n mean SD n mean SD
Me 13 25.59 3.11 13 25.90 348
M1 37 22.09 3.05 37 22.30 3.06
M2 38 21.75 3.06 38 21.63 3.36
S 11 26.03 3.12 11 26.29 321

Table 3. The mean range and standard deviation between 3 observers measuring the distance H (mm)

Region CT SCANORA
n mean SD n  mean SD
Me 13 0.72 025 13 257 240
M1 37 0.85 0.37 37 108 158
M2 3 0.84 039 3B 102 1.21
S 1 0.76 053 11 121 158
Total N9 0.82 038 ¥ 12 158

WA RE 9 QoM e F E9E ol A Atk (p>0.05).

o|7F gtk (p>0.05).

Lt SCANORA LiNg HEHSAARI LS
CEEHANRINAMC| SIAZ HE ZIAIMAL
IO} AIEXIC! Hlu

AAAQ A 33l A s} o] SCANORA
WA g g3 GRS SR = AZ3ALY A
Aol 73t S 17022 $itsta, At
3 9@ S 23 2ol &9
g vee SAAe o] dasta &
£ 086< H &, FHAE qUE 3 F 29
Zrel S AE vl

1 H 2733 97}

9| BRAAT 2@ AZHAARE ot
2 dAnAe 4 A, ke BF ZAAE
Table 29 Rt Zzte] RSlolxe] 2Agto]
oI % Iy 7hol) 744 e Aol & gl
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38 FFA AT S T AdH
gkl zolg A A A3} dEEY
Azl 999 (100%) 25 doiA] #FA 7+
2% W3t HY7t 2 mm oW 3, SCA-
NORA UAd @3#FAR i F gTdd
(87.88%) A &7 gke] ¥t M7t 2 mm oW
Hrt At G EGAR SR PEE F 66
@9 (66.67%), SCANORA VA3 dhx3gA}
A Z2HA 99 GH F 73 TA(73.74%)N A &3
gkel Wsk B 7F Imm ol 9ok BAA &
ke H W3 e Ads dEEGAR
23219 114 0.82 mm$ 1, SCANORA Y
Ay dFFG A M E 121 mmPot
(Table 3).
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Table 4. The mean value and standard deviation of the 3 observers’ measurements of W (mm)

. CT SCANORA
Region
n  mean SD n  mean SD
Me 13 15622 1.75 13 1574 1.39
Mi 37 1689 165 37 1713 1.76
M2x B 17HA4 195 3B 1856 172
S 11 155 1.65 11 1539 153

* statistically significant difference between CT and SCANORA at p<0.05

Table 5. The mean range and standard deviation between 3 observers measuring the distance W (mm)

. CcTr SCANORA
Region

n  mean SD n  mean SD
Me 13 046 0.30 13 098 117
Ml 37 062 0.34 37 08 0.80
M2 R 04 0.26 3B 114 1.26
S 11 030 0.26 11 036 0.20
Total 9 05 0.30 9 091 1.03

Aol Aol A gkl Aol M2 F-oll ATt F 2
FIH Tl FAFHSE {94 J& Aol
(p<O05)7F U3, YA Me, M1, S F-Hoj
AIAM F G ol §2A e Aol o
Kt (p>0.05).
¥ FAAF S SHE T Az

Hagkel alo]lE2 nAF A HAAE g2y
AR 99t (100%) RS glojA ©Fz} 7+
233 ¥ HY7t 2mm oWz, SCA-
NORA UAE @2&YgAtd 99dd 5 859
(85.86%)°1 A &7 gkl Wsl W97t 2 mm oW
At Az dEFGA 23] 9ud F 91
9 (91.92%), SCANORA UAd ©r3&gal
A ZA3) 99 EH F 79 BA(79.80%) N &3
#9) ¥ H7F Imm o| W] Aok #2A 7 &
Ao B s HY e A3 G5 P
23319 lolA 055 mml 3, SCANORA |}
AE dEF2GAR gl 091 mmA Tk

(Table 5).

3. X &4 gkel w7t

339 &7 3 st FlA st
otate] A& BANA L FE A, X HTE &
A& Table 63 2t} Ztzte] F4o ] 334
Fkell golA M2 F9jexut T &GPy 3]
BATA R oA e Aol (p<0.05)7F AN
I, ¥y Me, M1 F49 slojM F &9
el fold gle Aol ARTH (>0.05).
SCANORA Y% ©@Z&GAR glojA] Me
79 13 @ F shve] @A 379 dEA
257} etde] A& HoAd 71 gk 3
o 12 @AgA 9 FZHS BHAR

3o #&At EF FHF T HAFEH
Haye AolE nEAY A3 AN} dFEY
AR 88 T F 83 @ (94.32%)° UM &

A7 2k A A5 E9A7E 2 mm WA,
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Table 6. The mean value and standard deviation of the 3 observers’ measurements of X (mm)

. cT SCANORA
flegion n  mean SD n  mean SD
Me 13 461 095 12 465 087
M1 37 437 115 37 43 133
M2+ B 4% 139 B 513 155

* statistically significant difference between CT and SCANORA at p<0.05

Table 7. The mean range and standard deviation between 3 observers measuring the distance X (mm)

. CcT SCANORA
Region
n  mean SD n  mean SD
Me 13 102 093 12 107 0.86
Ml 37 103 0.8 37 152 1.07
M2 .38 087 042 38 158 159
Total 8 0% 0.70 87 148 1.30

Table 8. The mean value and standard deviation of the 3 observers” measurements of Y (mm)

] CT SCANORA
Region n  mean SD n  mean SD
Me 13 1265 1n 12 1425 228
M1 37 U2 2.3 37 130 245
M2 3 977 2.09 38 979 220

SCANORA WA dZ&4AA 87 &9 F
63 D (7241%)X FA 79 ¥ H9st 2
mm o[t A4s dEEGAD 43 88
99 £ 60 9 (68.18%), SCANORA UA ¥
9SG EHX] g7 @ 5 4B dd
(49.43%)°ll A &g gke] W3t A7 1 mm ol
Aok BEA Y G B s HYhe A
243t 4 EGAR ZA A UolA 096 mm$l
3, SCANORA WA E d&&gatzlel glolA
£ 148 mm3At}t (Table 7).
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339 AFA7 FATE AZYAAFEH st
@ 4 AARAL 4 A, Y HF A
T Table 83} R}, Z4zhe] K-9joi 9] S 3ol
QoA F &GEY 2ol A e Aol f
At} (p>0.05). SCANORA U413 @294
of AoJX Me ¥4 13 &3 ZF 3hte] oA
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Table 9. The mean range and standard deviation between 3 observers measuring the distance Y

(mm)
Region CT SCANORA
0 mean SD n  mean Sb
Me 13 119 111 12 244 2.28
M1 37 12 110 37 1% 181
M2 B 093 060 B 146 1.33
Total 8 1M 092 8 144 171

Table 10. Average scores of the visibility of

the mandibular canal between
observers
Region CT SCANORA
Me 151 149
Ml 162 168
M2 1.73 157

HAage] AolE nAF A His dEEdy
A 88 ¢ 5 80 B (90.91%)l LA #
AR 7t 233k W3 BA7 2 mm oA T,
SCANORA YA1g %&#9A13 87 99 % 60
@ (6897%) 4 ZH ko] ¥ "t 2 mm
oligich H4atsl @5 FAR 24X 88 v
% 54 @ (61.36%), SCANORA YA 8 tha&
BAR ZFH A 87 9 F 47 B (54.02%)9 A
Z7 kel W3t WI} Imm o[ WY} #&A} 7+
3] B Ws 1Y dats 43 EGA
A Z2AA ] eIM 1.09 mm$E, SCANORA
Ay gEx@Egdabzlel gloidE 1.64 mmyth
(Table 9).

Ct. SCANORA it HHEEIARD} TS
SHEEIAEINM| SKAO| OIXSC| HDL

3] BAA} setde) EAse B9 &
88 9 %919 slotgel dA5E B A

Zzke] BAATL WG 5 264 DA BBAH X
3) % 04E We A 97t Aae S B
31914 2 @ (0.76%), SCANORA Y48 &3
240 YoiN 5 B (1.89%) oIU2, 14
& Be A% Aask 939 QoA
88 W (33.33%), SCANORA UAY B389
Ao Yol 93 B (35.23%) olReH, 24
2 we A9s} AN BN Yol
174 &4 (6591%), SCANORA VA8 &3 &
Ao IoIA 165 B (6250%) oItk = A
Abs} B2 A o] 02U%NAN St A
@ 4 Ien), SCANORA W% ©aagAt
el BB1I%0IA stet@e AN T 5 AU o
ofge AR 5ol YoiA F FGPH el £l
A e At YEAE AFH AH T 2%
d ol BARH oz fol4 e Aole 9
T (p>006). 7 $91olA 9} stetrel AX % B
7t B A4E Table 103 2},

v. &2 4 &

H2 49z 3 Aok YFVES Arge] &
2 Z7hn gom gozw Ay Fvtshele
A48 FAY BAd A QNN A
4 QEBES Aol B 4FHYo] B
ATk, setel T Ao} 90| JEBE A
EAYL A ol A3 F2% 2
4 Fage 1388 FY5a Y& s
golth. o] 29l9) QoiAs B Age A7
247t 7150l ol4E 2ested Aol e op]
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A o Yol7t d7AY WA 44 E of
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Be] F2 wE A2 YA Ak @}, o] H T
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wgtu} BARAALR o WSt 28 o 2ut ghot
el A2 FAY & AP, =@ BAHE B
glel =719 Aoz st 2P et
o] Auk Alole] R 8 g o R FAE @
o} JEIE ABAYA EdA ALEE 5
webul HAMAAE G & 1 Ao] Hdest ¥
o] Wk ol Aol g} B o2 F15Ao]
g 2AFEZ v S AFH| . wF g}
o} HIALAALR S 23t A Gatolng o7l
P42 ZA30 e HRE AL $E Y 2
A Aas 22893 vlag A7 Jad
sicelul FALAAIR B o] Bhete] FHuAL
x5 vad FE ARE B v
Ao Lindh $%9] dF7olA 6719 sttr2g A}
£33t 47k AR BGHPHS vlmd 97
ZAnto] ojstd mhcalul WARAARACNA A4
2R 472 BaFJch o= ol2jd 19
AFAFHE uRo g sttE TP JEZIYE
F&E APslrld MM BEEYL FHee
o] 47} ©A] stetate] Y=o 9 BAE
o}tz sk Aol ofg} ol BEE
o] 9 ZHo| B & o] By YRojn F
Aatgich. 42 A7 oM T T o
2 ozt WA EA o) vlate] sHtae)
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-ABSTRACT-

RELIABILITY OF SPIRAL TOMOGRAPHY
FOR IMPLANT SITE MEASUREMENT OF THE MANDIBLE

Kee-Deog Kim, Chang-Seo Park

Department of Dental Radiology, College of Dentistry, Yonsei University

The purpose of this study was to evaluate the accuracy and usefulness of spiral tomography through the
comparison and analysis of SCANORA cross-sectional tomographs and DentaScan computed tomographic images of
dry mandibles taken by a SCANORA spiral tomographic machine and a computed tomographic machine. Thirty-one
dry mandibles with full or partial edentulous areas were used. To evaluate the possible effect of location in the
edentulous area, it was divided into 4 regions of Me (region of mental foramen), M1 (the midportion between Me and
M2), M2 (the midportion between mental foramen and mandibular foramen) and S (the midportion of the mandibular
symphysis). A ZPC column (sized 4 mm x 5 mm) was seated on the edentulous regions of Me, M1, M2 and S using
the acrylic stent. Then SCANORA spiral tomography and computed tomography were taken on the edentulous regions
which contained the ZPC column. The ZPC columns and cross—sectional images of the mandible were measured in
the radiographs by three observers and the differences between the two imaging modalities were analysed.

The results were as follows:

1. In comparing the actual measurements of the ZPC column and measurements in the radiographs, the mean error
of the DentaScan computed tomography was 0.07 mm in vertical direction and -0.06 mm in horizontal direction,
while the mean error of the SCANORA spiral tomography was 0.06 mm in vertical direction and -0.12 mm in
horizontal direction. There was a significant difference between the two radiographic techniques in the horizontal
measurement of the ZPC column of the symphysis region (p<0.05). But there was no significant difference in the
measurements of other regions (p>0.05).

2. In measurements of the distance from the alveolar crest to the inferior border of the mandible (H), and of the
distance from the alveolar crest to the superior border of the mandibular canal (Y), there was no significant
difference between the two radiographic techniques (p>0.05).

3. In measurements of the distance from the lingual border of the mandible to the buccal border of the mandible (W),
and of the distance from the lingual border of the mandible to the lingual border of the mandibular canal (X), there
was a significant difference between the two radiographic techniques in measurements of the midportion between
the mental foramen and the mandibular foramen (M2) (p<0.05). But there were no significant differences in
measurements of the other regions of symphysis (S), mental foramen (Me), the first one~fourth portion between
the mental foramen and the mandibular foramen (M1) (p>0.05).

4. Considering the mean range of measurements between observers, the measurements of SCANORA spiral
tomography showed higher value than those of DentaScan computed tomography, except in measurements of
symphysis (S).

5. On the detectability of the mandibular canal, there was no significant difference between the two radiographic
techniques (p>0.05).

In conclusion, SCANORA spiral tomography demonstrated a higher interobserver variance than that of DentaScan
computed tomography for implant site measurements in the posterior edentulous area of the mandible. These
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differences were mainly the result of difficulty in the detection of the border of the mandible in SCANORA spiral
tomography. But considering the cost and the radiation exposure, SCANORA spiral tomography can be said to be
a relatively good radiographic technique for implant site measurement.
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. 3. Dry mandible seated on the SCANORA spiral tomographic machine
. 4. Dry mandible seated on the computed tomographic machine

. 5. SCANORA spiral tomographs

. 6. DentaScan computed tomographic images
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