UNINYINIS
Original Article
WO NN UALNNYES UN 41 aUUN 3 NUBIPU-5UINAN 2563

Chiang Mai Dental Journal Vol.41 No.3 September-December 2020

HavBIANETIYAINAWInEnaNnan I SaTiudaiatasn U gugli: nsAneruannie

Effects of Stainless Steel Miniscrew Length on Primary Stability: An in vitro Study
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Abstract

Objective: To determine the effects of different stainless steel miniscrew implant lengths on
maximum insertion torque and pull-out strength in a location with relatively low bone density and
cortical bone thickness.

Materials and Methods: Thirty-six stainless steel miniscrew implants were evenly assigned to
three groups (n=12) according to size: 2 mm x 8 mm, 2 mm x 10 mm, and 2 mm x 12 mm. The
implants were wrenched into artificial bone blocks. The artificial bone blocks were made of two
different densities, 20 pounds per cubic foot (pcf) and 10 pcf, to replicate the cortical and cancellous
bone on the modified infrazygomatic crest area, respectively. The maximum insertion torque and pull-
out strength were measured using a digital torque gauge and universal testing machine, respectively.
One-way analysis of variance (ANOVA) and Tukey's multiple comparison test were performed. The
significance level was determined at 5%.

Results: The 2 mm x 12 mm miniscrew implants had significantly greater maximum insertion
torque (6.03 + 0.21 Ncm) than the 2 mm x 8 mm (4.91 + 0.20 Ncm) and 2 mm x 10 mm (4.88 + 0.18
Ncm) implants, whereas there was no significant difference between the 2 mm x 8 mm and the 2 mm
x 10 mm implants. The pull-out strength of the 2 mm x 8 mm, 2 mm x 10 mm and 2 mm x 12 mm
miniscrew implants were 76.49 + 1.54 N, 86.22 + 2.16 N and 108.91 + 2.88 N, respectively. The pull-out
strength significantly increased in a length-dependent manner.

Conclusions: All groups provide appropriate maximum insertion torque for miniscrew implant
placement in a location with relatively low bone density and cortical bone thickness.
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