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Patients Sex Age Location Number of implant Surgery date
1 F 49 gt 3 2008.07
2 F 69 ity 3 2008.06
3 F 52 ity 4 2008.08
4 F 56 s}t 5 2007.07
5 M 73 &t 9 2008.08

Fig. 1. Simulated 3D imaging in Procera® program (Patient 4).
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(a) Pre-operative study model

(b) Post-operative study mode

Fig. 4. Pre- and post- operative study model (Patient 4).
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Fig. 6. Simulated 3D image of post-operative implants (Patient 5).
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Table 1. Mean Value and Range of Deviation

Variables (n=58) Mean SD Min Max
Linear deviation (mm) 0.41 0.36 0 1.7
Angular deviation (°) 1.99 1.45 0 6.7
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Fig. 9. Mean linear and angular deviation of inter-implant site.
(a) Mean linear deviation, (b) Mean angular deviation
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Deviations of Implant Position between Pre- and Post-operation in

Computer-guided Template-based Implant Placement

Won Kim, Seung-Mi Kim, Hyo-Jung Kim, Eun-Young Song, Si-Ho Lee, Nam-Sik Oh
Department of Prosthodontics, Inha. University, Incheon, Korea

With a development of implant restoration technique, there are increasing use of computer-guided system for edentulous
patients. It was carried out simulated operation based on CT information about patient’s bone quantity, quality and
anatomical landmark. However, there are some difference between the programmed implant and post-operative implant
about it’s position. If the deviation was severe, it could happen a failure of ’passive fit’ and not suited for path of implant
restoration. The aim of this presentation is to evaluate about a degree of deviations between programmed implant and
post-operative implant.

Five patients treated by ’NobelGuide’ system (Nobel Biocare AB, Goteborg, Sweden) in Department of Prosthodontics,
Inha University were included in this study. The patients were performed CT radiograph taking and intra-oral impression
taking at pre-operation. Based on CT images and study model, surgical stent was produced by NobelBiocareTM. To
fabricated a pre-operative study model, after connected lab analog to surgical template, accomplished a pre-operative model
using type 4 dental stone. At final impression, a post-operative study model was fabricated in the conventional procedures.
Each study model was performed CT radiograph taking. Based on CT images, each implant was simulated in three
dimensional position using Procera® software (Procera Software Clinical Design Premium, version 1.5; Nobel Biocare AB).

In 3D simulated model, length and angulation between each implant of both pre- and post-operative implants were
measured and recorded about linear and angular deviation between pre-and post-operative implants. A total of 24 implants
were included in this study and 58 inter-implant sites between each implant were measured about linear and angular
deviations.

In the linear deviation a mean deviation of 0.41 mm (range 0~1.7 mm) was reported. In the angular deviation, a mean
deviation was 1.99° (range 0°~6.7°). It appears that the both linear and angular mean deviation value were well acceptable
to application of computer-guided implant system.

Key words: Computer-guided system, Implant, Deviation, CT radiograph
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