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The accuracy of reformatted images using a new virtual 3-dimensional dental

implant system

Jin-Seok Choi, Eun-Kyung Kim, Won-Jeong Han

Department of Oral and Maxillofacial Radiology, School of Dentistry, Dankook University

ABSTRACT

Purpose : To compare the measurements of the mandible and the detectability of the mandibular canal on reformat-
ted images using a newly developed 3-dimensional implant simulation program with traditionally used CT multi-
planar reconstruction program and true measurements.

Materials and Methods : Ten dry dog mandibles were used in this study. Occlusal templates for CT examination
were fabricated and marked with gutta percha at ten sites. Axial CT scans were taken and reconstructed using
DentaScan (D group) and Vimplant program (V group), and each mandible was sectioned at the previously marked
sites (R group). Maximum vertical height (H) and maximum width (W) of the mandible, the distances from buccal
border of the mandibular canal to the most buccal aspect of the mandible (X), and the distance from the superior
border of the mandibular canal to the alveolar crest (Y) were measured, and the mandibular measurements in each
group were compared. Detectability of mandibular canal was evalvuated using a 3-point scale in both V and D groups
by three oral radiologists and compared. -

Results : H in the V group was slightly greater than that in the D group, and W and X in the V group was slightly
less than those in the D group. H in the V group was less than that in the R group, and W and X in the V group was
larger than those in the R group. The detectability of the mandibular canal did not show statistically significant
differences between V and D groups.

Conclusion : The results of the experiment show that the newly developed, inexpensive Vimplant™
program can be used as an alternative to the traditionally used, and more expensive CT multiplanar reconstruction
program. (Korean J Oral Maxillofac Radiol 2003; 33 : 187-93)
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Fig. 1. Reconstructed CT images by Vimplant™ show axial,

panoramic, cross-sectional and 3-dimensional images.

H : the distance from the alveolar crest to most inferior aspect of the
mandible

W : the distance from most lingual aspect to most buccal aspect of the
mandible

X : the distance from buccal border of mandibular canal to most buccal
aspect of the mandible

Y : the distance from superior border of mandibular canal to the alveolar
crest

Fig. 2. A schematic diagram shows 4 measurements of cross-sec-
tional images of mandible.
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Table 1. Comparison of intracobserver squared differences (Q)
between both observations for Vimplant image (V) and DentaScan

image (D) (mmz)
Mean QV £SD Mean QD£SD
H 0.12+0.14 0.04x£0.07
w 0.11+0.13 0.06+0.09
Y 0.13+0.22 0.07%+0.19
X 0.15+£0.24 0.06£0.07

p<0.05

H:the distance from the alveolar crest to most inferior aspect of the
mandible

W :the distance from most lingual aspect to most buccal aspect of the
mandible

X :the distance from buccal border of mandibular canal to most buccal
aspect of the mandible

Y : the distance from superior border of mandibular canal to the alveolar
crest

Table 2. Comparison of interobserver squared differences (Q) for

Vimplant image (V) and DentaScan image (D) (mmz)
Mean QV£+SD Mean QD +SD
H 0.17+0.22 0.16+0.36
w 0.11+0.17 0.07%£0.12
Y 0.27%+0.39 0.26+043
X 0.15+0.42 0.08+0.09

P>0.05

Table 3. Comparison of measurements of each group (V, D and R

group) (mm)
Mean +SD Mean+SD Mean=x=SD p
. - . -value
in V group in D group in R group
H  259+39*Y  257+39%% 261437'" P<0.001
W 129+1.6*Y  130+15+* 124+16'Y P<0.001
Y 126425 124424 127425 P>0.05
X 35+1.1%7 3.6+1.1*t 28+0.7TY  P<0.001

w1t statistically significant {p < 0.05)
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Table 4. Comparison of measurements differences among each group (V, D and R group) (mm)

Mean differences

Mean differences

Mean differences

between V group and between V group and between D group and P-value
D group£SD R groupxSD R group+SD
H 0240.4*1 -03=+1.1#* -04+1.114 P<0.001
W -0.1+04*1 0.5+0.8%" 0.6+07%* P<0.001
Y 0.1£0.5 -0.0+0.9 -02+£1.0 P>0.05
X —0.1+£0.4*1 0.6+1.1%1 08+1.11t P<0.001

# 1% statistically significant (p < 0.05)
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Table 5. Scores of detectability of mandibular canal on DentaScan
image and Vimplant image

Score D group V group Total
3 131 (43.6%) 136 (45.4%) 267
2 112 (37.4%) 110(36.6%) 222
1 57 (19.0%) 54 (18.0%) 111
Total 300 300 600
(P>0.05)

43 ARE 9 5 Qo] F& AT 4T 5 e
™, 4yt dEuabdARl e R X %
st 2 Zell= A CT Zejog FAMIFH
ety glom, Aol A3 o =
AZA e E9 vt Frkste 9 WAMdARL o
Bl e3]2) Mao] 4L Ao=w wuHm 9ok

A CT A& ddAl 7S Wel o451
Ae AFAE G4 T 22399 GEARS] DentaScan
software, PickerA}2] Tooth-pix & CT7]7] A ZAlel] 2]
& CT &97]7]e §Hez = 2oz, a7l 9=
e o] Aol zgHE 27te =z o elet XA
o] &g317] o8 Aol U, NAL FFEAIAM TF
HE CT A+ Z2 399l w)=9] Sim/Plante} 3
°] 10DR 2273 CT &9 ¥ 7 =209 A|zh3]A)|
A CT 237 std& g 7hF Hobok 74 HAFE A
AHE 7HsEHA Ho] Qo] BRE T Fr) v 4] A
o] Slvh & A7k JA4 AFEY 5ol FR AT

3,578 WAk A A 9)e] oA AAdE A
FElel A 'T‘%QL' 5 22O &4 AEER 9)
o), 20029 F9k7]e] A|@E 7] AZgE Vimplant™ A]x
22 CT A d& vtz 7fed$ AFE M =3l BA
4 9de 9EdE AL PFAE z2aer it
o] B4 CT GAAFA Zadse] Agsie Aday
3 shxetud}t ool 33k o)w] A& A|-FE}L, fixture 93]
AEH o)A, AAR 'R 715§ 4T AR AF
o,

shxghat WA AR, dub sh3kab Ak, e 2]
A CT ARl A 2] &3 2] 9] Xéé}* 3 337}‘& *diﬂr%°
el 254, Bou Serhal 582 7
Hoja dut A1y “&%‘%AVJAWA ARde Ui
Az GEuAbAAb M ] ARy} AR P
0.24 mm (SD 0.19) ZA Vgpor}, BAgH o2 {38 %
o] ohglttx 3}l om, Cavalcanti 5728 Ayel x|
B9l slet o] F B9o|A] JAFAT CT Axle)A]e] =
AA & cadaverof| A8 AEA9} FoA e Aelrl 9l
B SR, Yang §e SEHATAYE 224 CTA
A2A el B Aelkel 1.20mmz A Z=JR-9 ] A&
T 24 s sigo g A e st HE

é
L
al
I3
)
|t
2
o

Z|FIM 2|
o BRek 29 WA Y B3Akale] CT ARel ¥)
d A o] dojxltm sl 3, Reddy 573} o] 542
Speiel WAMAE Rtz A JERE Aol CT
ARz vlmstel sheeiel RAMARIESE CT Abdlel
Heke JeAe Qo) Aol wgel Uokw 2 v} Aok
E a7 AR stetZg CT #odsted Vimplant™MzZ =
2oz GANFAAsS AST SAHA(VRIE dAlIA
ou] mBM o2 AT ot B4 CTIATA ==
23 9] DentaScan T2 13:-& o] 43} A& (D)9 ¥ Z
g A3, Vel stetE 9ol Ha Y 4127 H)
L 259mmz D¥ 257 mmEt =y HF Hd =
AW serze) Adely setzel 4= AA7AA
HF A (X)E VZlA 12.9mm, 3.5 mm=z DF¢] 13.0
mm, 3.6 mmRr} 7t Hghe}h F A 2] Aelo] HAhe
0.102mm AE2 ok madle] ol AzeAl
A48 CT ARRlA o] dd o dntyoz AH4-3}
£ AR B2} 0507 mmd A& ek FA
T e pA T ook ED 0 47 SetEE
o] &3l UEZFIE AHAFHE=F9A] central panoramic
curves] Ws7t sekE 34 A4S Bl dake B
g Aol A AN EAIE CT ARl A 2072
AzAun oa w, A4 AaAng e e
3 Hudleed, 2 Q7oA Vimplant™Mzz g0 o
AP FAEE] A &3 2AX) (VRS AA sl od A
HolA 24e A2A RS v2T A, Vol st
F 9de] Hd Hd £ H)E 259mmE RE9
26.l mmEe}; Hghet A Ho F7 (W)} spetie] A
AN SerEe) B2 AAAA BF A 0 VA
12.9 mm, 3.5 mmZ, R 124 mm, 2.8 mmyi Fco}. =
Vel A 2RAsh A2 Fole] ATRE WA A}
71&02 431 “surgeon’s tolerance”q] 1 mm** R }=
2 kel 02-0.7mm A=A, D 247 9}e) xpo] et
Sha 2 ol vhghed, o Aok VEIA s 7o) A
230} e 3, AUEAL e 2 9t 559 Agst
YAt 218 ATFADAANA AZATL A2A )
Aolg sl olf2 CT QApolne] Hebags 427
4 AA A2r)2 slerze Aokdl dho] AEE Axs
A e & ke 3 BT B AT AA AR
shetE-& B34S W gutta percha® A F A 1ATX], A2
LA, ABATFR, AR, A2 T2 FGRE A3
Adsle] ot g 22 AVlE e 8oz
T 4 ok et AlA ST b HolA] X3
A&22 v e 98 gold standard 2. 317l = Fel7} 9l
s GAelA olm] HHAH oz AME3ET Qe B4 CT Y
A =2 I3e] DentaScan ZE2 138 0|43 A&
X2 standard2 3ted ¥|md = A= /s Vimplant =
29 AEAE ALY FAF 5 U T4 3]

_‘L

— 191 —



TLHOAM JHEHE 3RH AEZE THAA

£ ¥o] 7]22] DentaScan T2 1L Y& 5 gle A

o2 ArsEgTh
AS-E TG P AA I QJatel| ofs =3

QEd, AN APA FAP02 98 7 BAR) F
W A8 AEA 7He 2ol& AlFE e FIted VIR

DZ& wlmd A V&AM H W, X, Y| JH#3< 44
0.12mm?, 0.11 mm?, 0.13 mm?, 0.15 mm’2 Dl A 2] 0.04
mm?, 0.06 mm?%, 0.07 mm?, 0.06 mm’B} o4 For} =2
EFoA A2 ke B & BUE AelA [EAsE V

oA BAEAY QA o] o}F ZAEA oA AL
o4 4 ARG AR QA F o] FrebHvAL

A AFR7E 107 3kehg & 100 B-4lolM FA3 A5
2] 7k Aol F AlFT Foz Sﬁﬂ” Y3l e, Vé‘ﬂ‘%k"
VZolA H,W,X, Y7} Z+2F 0.17 mm?, 0.11 mm?, 0.27 mm?,
0.15mm’2 DZN A2l 0.16 mm?, 0.07 mm?, 0.26 mm’, 0.08
mm’¥e} 7t Flovt FAAoR foF XeolE RelA|
okskch & AR AFARoE J4 E Fre] IAFHY
o}, V£ Dol A zbe] gl A AEAE B
At

&d spetde] A% HriolA Vimplant Z2 13 o]
DentaScan 2 1#8d&= g AR =21 7|5E /X2
s10) ARl £8E 2 4 e Aoz Jdgiedt A
AH FA] 7152 AEA o] oA QAFel ofF =S
FA B3l ct b B3 ot Ve F83hA] g
BUE AelAe] Q7R Ad A e HFshe
25§ 3dA R H7sE A slotde] HEgsA RAFHE

727} 454%=, DentaScan X218 o7 P74 T B
oz ZIEF JF oM UATE F7HE DollA 9
43.6%xct oF7t wkovt BAAR o2 {odt Aol ¢l
o}

(=]

r_,l~n!

rl

oll

13e 238 & o el /AR Vimplant™ A1
HolAd LzEdolz AFAT CT FA-E 7|Eol ALEH
I 9% DentaScano 2 ) A3 CT AL} A2Ex oz
v odake] A ZmellA zle)r} gle] YA H-E-31A
ALg 7hsE Aoz Q7R

o gd

—

. Albrektsson T, Zarb GA. The Branemark osseointegrated implant.
1989. p.103-15.
2. Branemark PI, Zarb GA, Albrektsson T. Tissue-integrated prostheses-

Chicago: Quintessence Publishing Co.;

osseointegration in clinical dentistry. Chicago: Quintessence Publish-
ing Co.; 1985. p. 318-20.
. Hobo S, Ichida E, Garcia LT. Osseointegration and occlusal rehabili-
tation. Tokyo: Quintessence Publishing Co.; 1989. p. 64-73.
4. 7o IR ALY 4 0] 5. FrpelolwubAb ek Al3%. A
& el Z 2] 2001. p. 494-9.
5. Miles DA, Van Dis ML. Implant radiology. Dent Clin North Am
1993; 37 : 645-68.

W

= A|AHI0| o8t AR TRAI AL
= o oo oo

o

o]

10.

11

20.

2

22.

23.

24.

25.

— 192 —

Misch CE. Diagnostic evaluation. In: Misch CE. Contemporary im-
plant dentistry. St. Louis: Mosby-Year book, Inc.; 1993, p. 103-21.

. Rothman SLG. Dental applications of computerized tomography sur-

gical planning for implant placement. Chicago: Quintessence Publish-

ing Co.; 1998. p. 3-38.

. Donlon WC, Young P, Vassiliadis A. Three dimensional computed

tomography for maxillofacial surgery: Report of cases. J Oral Maxil-
lofac Surg 1988; 46 : 142-7.

. Maravilla KR. Computer reconstructed sagittal and coronal computed

tomography head scans: Clinical applications. J Comput Assist
Tomogr 1978; 2 : 189-98.

Rothman SLG, Chaftez N, Rhodes ML, Schwarz MS. CT in the pre-
operative assessment of the mandible and maxilla for endosseous

implant surgery. Radiology 1988; 168 : 171-5.

. Andersson L, Kurol M. CT scan prior to installation of osseointegrat-

ed implants in the maxilla. Int J Oral Maxillofac Surg 1987; 16 : S0-5.

. Fjellstrom CA, Strom C. CT of the edentulous maxilla intended for

osseointegrated implants. J Craniomaxillofac Surg 1987; 15 : 45-6.

. Shimura M, Babbush CA, Majima H, Yanagisawa S, Sairenji E. Pre-

surgical evaluation for dental implants using a reformatting program
of computed tomography: maxilla/mandible shape pattern analysis
(MSPA). Int J Oral Maxillofac Implants 1990; 5 : 175-81.

. Kassebaum DK, Nummikoski PV, Triplett RG, Langlais RP. Cross-

sectional radiography for implant site assessment. Oral Surg Oral
Med Oral Pathol 1990; 70 : 674-8.

. Besimo CE, Lambrecht JT, Guindy JS. Accuracy of implant treatment

planning utilizing template-guided reformatted computed tomography.
Dentomaxillofac Radiol 2000; 29 : 46-51.

. Solar P, Gahleitner A, Bednar A, Rodinger S, Watzek G. Detection of

the mandibular canal via shaded surface display and multiplanar recon-
struction of CT data. J Oral Rehabil 2001; 28 : 243-56.

CEWE, YA, oA A dEgE M2 A e 9% YA

Quikzgedsd s BEEs FeAw o
7RI AR 3 7] 2001; 31 ¢ 165773,

FaAd=F H7k

. Bou Serhal C, Jacobs R, Persoons M, Hermans R, van Steenberghe D.

The accuracy of spiral tomography to assess bone quantity for the
preoperative planning of implant in the posterior maxilla. Clin Oral
Implants Res 2000; 11 : 242-7.

. Cavalcanti MGP, Yang J, Ruprecht A, Vannier MW. Validation of

spiral computed tomography for dental implants. Dentomaxillofac
Radiol 1998; 27 : 329-33.

Cavalcanti MGP, Yang J, Ruprecht A, Vannier MW. Accurate linear
measurements in the anterior maxilla using orthoradially reformatted
spiral computed tomography. Dentomaxillofac Radiol 1999; 28 : 137-

40.

. Yang J, Cavalcanti MG, Ruprecht A, Vannier MW. 2-D and 3-D recon-

structions of spiral computed tomography in localization of the inferi-
or alveolar canal for dental implants. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 1999; 87 : 369-74.

2719, A, sk A B9 ASe A% JaY 2289

8 A= Wf&—‘ﬁ%%‘&%%}*}/‘d‘i}ﬁlﬂ 1997;27(2) : 27-42.
Reddy MS, Mayfield-Donhoo T, Vanderven FJ, Joffcoat MK. A com-
parison of the diagnostic advantages of panoramic radiography and
computed tomography scanning for placement of root form dental
implants. Clin Oral Implants Res 1994; 5 : 229-38.

ol ek, A, Ho3s], 2. A% YFAE ¢ A CTE
o8t Aoty AA W AzFTF HA. ¥FAGIE YIS
Z] 2003; 33 : 35-41.

A, ol 4, HeA, del Y, 55 dEREAAS TS EYA



1]

2ZIA 9|

(]

central panoramic curve?] W2}7} spebze] A ATl vl A& 22k gantryzho] wlA= of . W fFFettH A A] 1998,
o g, o) sk yketebmubabal 8] =] 1998; 28 : 47-57. 28 : 225-33.

26. Klinge B, Petersson A, Maly P. Location of mandibular canal: com- 29. Krummenauer F, Doll G. Statistical methods for the comparison of
parison of macroscopic finding, conventional radiography, and com- measurements derived from orthodontic imaging. Eur J Orthod 2000;
puted tomography. Int J Oral Maxillofac Implants 1989; 4 : 327-32. 22 :257-69.

27. Petrikowski CG, Pharoah MJ, Schmitt A. Presurgical radiographic 30. Schulze RKW, Gloede MB, Doll GM. Landmark identification on

assessment for implants. J Prosthet Dent 1989; 61 : 59-64. direct digital versus film-based cephalometric radiographs: A human

28. F A, AR, A, oA, v, $-55 YEWES % skull study. Am J Orthod Dentofacial Orthop 2002; 122 : 635-42.
et SAA ARG Z ARG A we] FFF A7 sk} $

— 193 —



