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ABSTRACT

Background: The implant-retained overdenture has become an accepted and predictable
treatment modality for edentulous patients because of its significant improvement in retention
and stability. It is important to place the dental implants in a correct angulation and position in
relation to each other to avoid strain around implants. In some clinical situations, such as
mandibular resorption, lingual concavities, the necessity to maximize the anteroposterior
distribution of implants, or to fit it into the residual bone, an inclined implant is
required.Strain gauge has been widely used to measure strain developed around experimental
objects such as prosthesis and implant both in vivo and in vitro.

Aim: To evaluate strain around labially inclined implants retaining mandibular overdentures
by using titanium —silicone snap attachments with different Ti Si retention Sil.

Materials and Methods: Sample size was estimated based on the following assumptions:
alpha error= 5% and study power= 80%. Sample size was calculated to be number of groups
x number per group= 6 X 5= 30. Three duplicate mandibular epoxy models were constructed.
For each model soft lining material was used to simulate mucosa. The epoxy models were
scanned, CAD CAM Surgical guides were fabricated according to the different labial implant
inclinations. Two dummy implants were inserted in each model in the canine regions using
CAD CAM surgical guides with the following degrees of labial inclinations: group A
(control); 0°, group B; 17.5°and group C; 35°. Experimental mandibular overdentures were
constructed over the models and connected to the models with Ti Si attachments with
retentions Sil 400 g / 4 Newton and retentions Sil 600 g / 6 Newton. Strain measurements
were performed under central and unilateral loading using Universal testing machine and a
loading device.

Results: In a comparison of group A and group B and C under central loading, significant
difference of microstrain was detected around the implants using retention sil 400 g /4 Newton
and 600g /6Newton . Microstrain around two labially inclined implants retained overdentures
increases as labial implants inclination increases. The increased strains with inclined implants
became more evident with unilateral loading than central loading , Group C recorded the
highest stresses, followed by Group B, then Group A. Stresses were recorded at lingual and
mesial gauges, and less stresses were recorded at distal and labial gauges for three groups.

Conclusion:

In the three groups vertical and inclined implants under central and unilateral loading , the
highest microstrain was recorded at the lingual and mesial sides of the implants. While the
lowest microstrain was recorded at the distal and labial sides of the implants. In comparing the
three groups, significant difference was found with central loading using two types of
retention Sil 400g /4N and 600g/ 6 N . while, with unilateral loading significant increase in
microstrain was recorded in the inclined implants groups.
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