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Article Info Abstract
Background and Aims: Over the past two decades, the use of mini-screws in orthodontics has become
Article type: increasingly common. Various factors such as design, length, diameter, and insertion angle of the
Research Article miniscrew, as well as the quality and thickness of the patient's bone, would influence the success and

stability of miniscrews. This study aimed to investigate the effects of miniscrew shape, cortical and

cancellous bone thickness, and insertion/removal torque on the stress distribution in the mandibular bone

Article History: surrounding the miniscrew.
Received: 22 Jun 2025 Materials and Methods: This study was conducted using finite element analysis (FEA). Bone thickness
Accepted: 30 Oct 2025 parameters were extracted from the literature, and the mandibular bone along with cylindrical and
Published: 6 Nov 2025 tapered miniscrew models were simulated using ABAQUS software. By altering the relevant variables,

the resulting stress were evaluated.

Results: An increase in both insertion and removal torque led to a corresponding rise in the stress around
the miniscrew. Stress variations were more pronounced in tapared miniscrews in response to the changes
in bone thickness and torque. The influence of cancellous bone thickness on stress distribution was found
to be minimal.
Conclusion: Although, the tapered miniscrews offer greater retention and stability compared to the
Department of Orthodontics, Isfahan cylindrical types, their heightened sensitivity to variations in parameters such as bone thickness and
(Khorasgan) Branch, Islamic Azad torque necessitates cautious application.
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