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Accuracy assessment of implant placement using

a stereolithographic surgical guide made with digital scan
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3Dio research institute, Pusan, Republic of Korea

Purpose: The objective of this study was to evaluate the accuracy of a stereolithographic surgical guide that was made with information from intraoral digital impressions and
cone beam CT (CBCT). Materials and methods: Six sets of resin maxilla and mandible models with missing teeth were used in this study. Intraoral digital impressions were
made. The virtual models provided by these intraoral digital impressions and by the CBCT scan images of the resin models were used to create a surgical guide. Implant surgery
was performed on the resin models using the surgical guide. After implant placement, the models were subjected to another CBCT scan to compare the planned and actual implant
positions. Deviations in position, depth and axis between the planned and actual positions were measured for each implant. Results: The mean deviation of the insertion point
and angulation were 0.28 mm and 0.26°, apex point were 0.11 mm and 0.14 mm respectively. The implants were situated at a mean of (.44 mm coronal to the planned
vertical position. Conclusion: This study demonstrates that stereolithographic surgical guides created without the use of impressions and stone models show promising

accuracy in implant placement. (J/ Korean Acad Prosthodont 2015,53:111-9)
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Fig. 1. Resin maxilla and mandible model with artificial silicone gums. Fig. 5. Plastic plate attached to the resin model.
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Fig. 8. Surgical guides for the maxilla (A) and mandible (B).
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Fig. 9. Guide tube of 9 mm in length.

Fig. 10. Drilling through the guide tube with a 2 mm drill.
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Fig. 12. The X- and Y-axis on the CBCT image.
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Fig. 13. These illustrations show the procedure used to determine the position and
angle of the virtual implant. The insertion point P (X, Y) and apex point P' (X', Y")
is determined by the crossing point between the axis of the virtual implant and the
XOY-plane. # X (X8)and £ Y (Y8) are defined as the angles from the X- and Y-

axes, respectively.
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Fig. 15. Position and angulation of the implant on the Simplant software.
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Fig. 16. Surgical guides on the resin maxilla (A) and mandible models (B).

Table 1. Determine the position and angle of the virtual implant at X, Y, Z-axes. The insertion point P (X, Y) and apex point P' (X', Y') are determined by the crossing point
between the axis of the virtual implant and the XOY-plane. ~ X (X#) and £Y (Y#) are defined as the angles from the X- and Y-axes, X (Xf) and £ Y (Y6) are defined

as the angles from the X- and Y-axes. AZ is defined as vertical discrepancy

Discrepancy AX (mm) AX' (mm) AY (mm) AY' (mm) Z£X6() 2Y6() AZ (mm)
Mean 0.27 0.11 0.29 0.14 0.26 0.26 0.44
SD 0.11 0.10 0.13 0.08 0.10 0.11 0.17
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