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ABSTRACT

The purpose of the study was to determine the geometry of the distance between mental foramens of the
Thai cadaveric edentulous mandible based on reverse engineering and to present the optimal protocol for
immediate loading implant with fixed detachable type of prosthetic teeth. This protocol was evaluated by the finite
element method.

This study was divided into 2 parts. The first was to define the standard Thai edentulous mandible
presenting the average value of important parameters used for implant placement between the mental foramens.
The data from this part was utilized for the second part, finite element analysis. The data was used to establish
design protocols corresponding to the morphology of the Thai edentulous mandible.

Sixty-four Thai cadaveric dried bone mandibles were defined and measured in geometrical terms by
computer tomography and 3D reverse engineering. The dimensions of these mandibles in elliptical form were 25.3
+ 0.6 mm. in height, 11.6 £ 0.6 mm. in width, and 61.3 + 1.7 degrees in inclination of the body of the mandible to
the mandibular plane. The range in value of most concavities in width was 8.3 + 2 mm. The configuration of the
mandible in between the mental foramens in arc-form are 116.4 + 9.5 degrees and 46.7 + 3.9 mm. in length. These
result indicated that the maximum number of implants that can be placed in the anterior region is 5, with a
maximum length and diameter of 17 mm. and 3.5-5 mm. respectively.

Non-linear analysis was used to evaluate nine designs. The critical strain, 3000 p strain, was set to
evaluate primary stability. The result revealed that four implants of regular or wide platform were enough for
immediate loading protocol. Increasing diameter, length and number of implants enhanced primary stability.

In conclusion, the optimized design protocol of immediate loading, fixed detachable type, based on the
morphometry of Thai edentulous mandibles was long 4 to 5 implants with regular platform. Four wide platform

implants with average length can be used where is sufficient bone width.
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