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Clinical Application of 3D Printed Surgical Template on Endodontic Microsurgery
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Abstract: [ Objective] To evaluate the application effect of digital preoperative diagnosis , three dimensional printing
(3D printing) technology and related surgical template on endodontic microsurgery , and to guide osteotomy and root
resection for the sake of reducing operation risk and decreasing the damage of bone and lowering technique sensitivity.
[ Methods ] 3D printed templates for 10 teeth from patients were designed within the software program for a guided
treatment approach. After surgery, the amount of bone—cut were assessed and pain relief of patients were investigated.
[ Results ] The range of bone—cut were 3—4 mm (mean 3.27, SD 0.35) for all samples in this research. The error between
bone window and root long axis was less than 0.50 mm (mean 0.24, SD 0.15). Postoperative bleeding and swelling was
significantly reduced compared with general apical surgery. Pain degree of patients were analyzed as mild and moderate
according to VAS. [Conclusion] The 3D guided microsurgical endodontic treatment presented appears to be a viable
technique to make treatment less invasive, more rapid and precise. 3D printing is also a promising technology to reduce
operative complications such as bleeding and swelling.
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Fig.1 CBCT images of tooth 25 pre—operation

A': coronal axis of 3D printed surgical template on CT 3D model; B: horizontal axis of 3D printed surgical template on CT 3D model; C: buc-

cal view of 3D printed surgical template on scam model; D: occlusal view of 3D printed surgical template on scam model
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Fig.2 Design of the 3D printed surgical template

A : photograph of buccal surface ; B : photograph of occlusal surface
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Fig.3 The intraoral photographs showed 3D printed template was in position
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A : The template was in position and suitable for the bone ; B:the removed cortical bone by bone drill; C: The diameter of the bony crypt was 3

mm; D: Apical lesion was extracted in 3 mm; E:reset the cortical bone; F:intraoral photograph immediately post—operation
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Fig.4 The procedure of apical microsurgery
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A :horizontal axis; B: coronal axis
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Fig.5 CBCT scan of tooth one week after surgical intervention
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