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Implant surgery based on computer simulation surgical stent and the assessment with
the image fusion technique
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Introduction: The planning of implant surgery is an important factor for the implant prosthesis. Stereolithographic (SLA) surgical steotsdas
computer simulation are quite helpful for clinicians to perform the surgery as planned. Although many clinical and teéglsniwalerbeen per-
formed for computed tomography (CT)-guided implant stents to improve the surgical procedures and prosthetic treatmenstitherangrprob-

lems to solve. We developed a system of a surgical guide based on 3 dimensional (3D) CT for implant therapy and achigvey restigts in the
terms of planning and operation.

Materials and Methods: Fifteen patients were selected and 30 implant fixtures were installed. The preoperative CT data for surgical planning were
prepared after obtaining informed consent. Surgical planning was performed using the simulation program, Ondemend3D h&&aius.Were
fabricated based on the simulation data containing information of the residual bone, the location of the nerve, and dndesigrectethe prosthe-
ses. After surgery with these customized stents, the accuracy and reproducibility of implant surgery were evaluatedebesetpatettsimulation.

The data of postoperative CT were used to confirm this system using the image fusion technique and compare the implaetweeurélse
planned and implanted.

Results: The mean error was 1.18-0.73) mm at the occlusal center, 1.230:67) mm at the apical center, and the axis error between the two fix-
tures was 3.25(+3.00). These stents showed superior accuracy in maxilla cases. The lateral side error at the apical center was sitfaificantly di
from the error at the occlusal center but there were no significant differences between the premolars, 1st molars argl 2nd molar

Conclusion: SLA surgical stents based on a computer simulation have the satisfactory accuracy and are expected to be useful fanaguyrate pl
and surgery if some errors can be improved.
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Fig. 1. The implant surgery simulation on the computer soft-
ware.
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Fig. 2. Fabrication of the stereolithographic (SLA) surgical
guide based on the computer simulation. A. Virtual SLA
surgical stent on the computer program. B. Real SLA surgi-
cal stent made by rapid prototyping technique with metal
sleeve for drill guide and implant fixture.

Fig. 3. Quick Guide system - surgical kit for the sequential
drilling.
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3
Fig. 4. Implant site preparation by the guidance of stere-
olithographic (SLA) surgical stent. A. Sequential drilling
through the metal sleeve. B. Guiding of metal sleeve for
the fixture insertion.
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Fig. 5. Image fusion processing for the comparison of
implant positions between the planned and the placed.

Fig. 6. The result of image fusion of two
implants. A. Occlusal difference of fixture center
(mm). B. Apical difference of fixture center
(mm). C. Axis difference of implant fixtures (*).
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Table 1. Demographic data of the patients for implant
surgery
Patient No. Age Sex Location of implant fixture
1 43 m #47
2 50 m #16, 17
3 60 m #46, 47
4 60 m #46, 47
5 61 f #36
6 57 m #45, 46
7 55 m #24, 25, 26
8 51 f #34, 35, 36, 37
9 60 m #27
10 59 m #36
11 59 f #35, 36, 37, 46, 47 Fig. 7. The disassembling of errors into the two directions
12 49 £ #26 between two implant fixtures. A(A ). Lateral error of the
lusal (apical) center. B(B' ). i

13 67 f #14,15, 16 ggglusal (;pipca\) ;emer. o Vertieal eror ot the
14 30 m #36
15 52 f #47

(m: male, f: female)

Table 2. The differences of

errors between the maxilla and mandible for the angle and the center of occlusal and apical

points
Selected arch Number of implants Angular erfr ( Occlusal error (mm) Apical error (mm)
Maxilla 10 1.8%1.14 0.63t0.37 0.79:0.37
Mandible 20 3.93341 1.46+0.71 1.46+0.68
P value 0.0748 0.0009 0.0129
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Table 3. The differences of errors according to the positions of implants for the angle and the center of occlusal and

apical points
Position of implant Number of implants Angular errdy ( Occlusal error (mm) Apical error (mm)
Anterior (premolars) 8 2.151.68 1.04:0.71 0.99+0.67
Middle (1st molars) 13 3.662.91 1.33+0.86 1.44+0.72
Posterior (2nd molars) 9 3.663.97 1.08:0.54 1.15+0.59
P value 0.4614 0.6083 0.166
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