Targeted Endodontic Microsurgery (TEMS) utilizes |

3D printed surgical stents to guide trephine burs to
perform simultaneous osteotomy and root end
resection. Each TEMS guide has a port that guides
the trephine bur to the intended surgical site. The
purpose of this study is to compare the accuracy of
TEMS guides utilizing 3 different port lengths in a
simulated model and determine the minimum port
length required to maintain accuracy. The null
hypothesis: All TEMS guides are equally accurate
regardless of port length.
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Methods

A simulated surgery was conducted involving 3D
printed models designed in Mimics software from an
80x80mm CBCT. A Stratasys Objet 260 3D printer
produced identical maxillary and mandibular models.
TEMS surgical guides were designed with 3mm, 5mm,
and 7mm ports and printed, targeting the root ends of
6 maxillary roots and 4 mandibular roots. The guides
were organized in 3 groups according to port length
(3mm, 5mm, and 7mm). Each group had a total of 28
simulated surgeries. Models were affixed within the
oral cavity of a dental mannequin. Two board-certified
endodontists performed the simulated surgeries
utilizing the TEMS guides. Post-operative CBCT images
of simulation models were imported into Geomagic
Studio Software and overlayed with the virtual pre-
surgical plan. The software calculated the linear
deviation of the trephine bur from the planned path.
ANOVA with a Tukey’s post hoc test was used to
compare the mean deviations between the three
different groups. A p value less than 0.05 was
considered significant.
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