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ABSTRACT

Introduction: A wide variety of extra-alveolar orthodontic minis-
crews are available. Objective: This study aims to describe and 
compare the design, and the topographical and mechanical prop-
erties of �ve distinct commercial brands of extra-alveolar minis-
crews. Methods: Scanning electron microscopy (SEM), using 25×, 
50×, 100×, and 200× photomicrographs, and in-vitro mechanical 
tests (driving torque, torsion, and pullout test) to compare ex-
tra-alveolar miniscrews (n=80, 2 mm x 12 mm) from the following 
brands: Bioray, DatSteel, Morelli, OBS, and Peclab. Results: De-
spite the 2 × 12 mm screw size, only the Morelli and Peclab minis-
crews actually measured 12 mm in thread length. The studied 
brands revealed different thread characteristics (i.e., thread pitch 
and minor/major diameter). The Morelli miniscrews presented 
the smallest thread pitch and, consequently, the largest num-
ber of threads. Bioray, DatSteel, and OBS miniscrews present-
ed a trapezoidal thread shape, while the others were triangular. 
SEM showed adequate polishing on the Morelli, OBS, and Peclab 
miniscrews. The insertion torque was higher than the removal 
torque for the DatSteel, Morelli, and OBS miniscrews during the 
driving torque test of the �rst four threads. The same result oc-
curred with Morelli miniscrews during the driving torque test of 
the full screw. The�resistance limits recorded in the pullout tests 
were signi�cantly higher than the maximum force used in ortho-
dontic tooth movement. The �ndings showed no signi�cant differ-
ences between the results of the titanium and steel miniscrews. 
Conclusions: The �ve types of miniscrews studied presented dif-
ferent characteristics, so the clinician must consider the correct 
size, number of threads, length, polishing surface, and metallic al-
loy when choosing the appropriate miniscrew for an application. 

Keywords: Orthodontic anchorage procedures. Corrective Or-
thodontics. Mechanical tests. Microscopy, Electron, scanning. 
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RESUMO

Introdução: Existe uma grande variedade de miniparafusos ex-
tra-alveolares disponíveis. Objetivo: Este estudo descreve e compara 
o design, as características topogrÆ�cas e propriedades mecânicas de 
cinco diferentes marcas comerciais de miniparafusos extra-alveola-
res. Métodos: Microscopia eletrônica de varredura (MEV), utilizando 
fotomicrogra�as de 25x, 50x, 100x e 200x e ensaios mecânicos in vitro 
(torque de inserçªo e remoçªo, torçªo e arrancamento) compararam 
miniparafusos extra-alveolares (n=80; 2 mm x 12 mm) das seguintes 
marcas: Bioray, DatSteel, Morelii, OBS e Peclab. Resultados: Somen-
te as marcas Morelli e Peclab possuem 12mm de comprimento de ros-
cas. Todas as marcas estudadas apresentaram designs de rosca di-
ferentes (passo de rosca, diâmetro menor e diâmetro maior). Morelli 
apresentou a maior quantidade de �letes de rosca, devido ao menor 
passo. Bioray, Datsteel e OBS tŒm �lete de rosca em formato trape-
zoidal; e as demais, em formato triangular. MEV mostrou o polimento 
adequado nas marcas Morelli, OBS e Peclab. O torque de inserçªo foi 
maior que o torque de remoçªo nas marcas DatSteel, Morelli e OBS 
durante a inserçªo e remoçªo das quatro primeiras roscas. O mesmo 
resultado foi obtido para Morelli na inserçªo e remoçªo completa do 
parafuso. Os�limites de resistŒncia registrados nos ensaios de arran-
camento foram signi�cativamente maiores que a força mÆxima uti-
lizada na movimentaçªo dentÆria ortodôntica. Nªo houve diferença 
estatisticamente signi�cativa entre os miniparafusos constituídos de 
titânio e aço. Conclusão: Os miniparafusos estudados possuem ca-
racterísticas distintas; portanto, o pro�ssional deve estar atento às 
suas necessidades clínicas para escolher o dispositivo, consideran-
do o tamanho correto, nœmero de roscas, comprimento, superfície de 
polimento e liga metÆlica.  

Palavras-chave: Procedimentos de ancoragem ortodôntica. Or-
todontia corretiva. Testes mecânicos. Microscopia eletrônica de 
varredura.
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INTRODUCTION

Orthodontic miniscrews, or temporary anchorage devices 
(TADs), are widely used for maximum skeletal anchorage.1,2 
They were developed by Gainsforth and Higley3 in 1945,and 
have continued to evolve. Considering their biomechanical 
versatility and minimally invasive nature, they can obtain max-
imum anchorage under wide or asymmetric movements in the 
absence of support teeth, when a technique limitation is pres-
ent, or when there is a lack of patient collaboration.4

Extra-alveolar miniscrews are TADs placed outside the alve-
olar process that support the teeth roots, allowing distaliza-
tion or mesialization movements without root interference. 
The infrazygomatic crest (IZC) and the mandibular buccal 
shelf (MBS) regions are considered safe and efficient areas 
to perform skeletal anchorage during bimaxillary distaliza-
tion movements because they do not cause root interference 
during tooth displacement.5–7

Although most miniscrew failures occur at an early stage, their 
primary stability is paramount, and their design is a critical fac-
tor. The miniscrew design includes the screw diameter, length, 
thread form, pitch, thread height, presence of abutment, and 
screw material.8-12 In particular, the extra-alveolar miniscrew 
comprises three components: head; collar, or transmucosal 
portion; and active tip. The transmucosal portion must be 
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smooth, avoiding any development of infection around the 
screw. In addition, employing a screw system with variable 
neck lengths, the clinician can select one that suits the par-
ticular implant site.4 The miniscrew head diameter must be 
wider than the transmucosal neck, to avoid potential soft tis-
sue coverage.13 Furthermore, they must be made of non-toxic 
and biocompatible materials and present mechanical prop-
erties with favorable resistance to compression and tension. 
Most available screws are made of stainless steel or titanium, 
which have the same clinical efficiency.14,15

Mechanical testing is vital to ensure the orthodontic miniscrews 
effectiveness and safety during use. Mechanical tests performed 
on orthodontic miniscrews include the following: a) driving 
torque test, which measures the torque required to insert and 
remove a miniscrew from bone; b) torsion strength test, which 
measures the maximum torque that a miniscrew can withstand 
before fracture or failure; and c) pullout test, which measures 
the ability of a miniscrew to resist pullout forces.16

The evaluation of design, topographic characteristics, and 
mechanical properties of these devices can provide the ortho-
dontic clinician with a better understanding of the miniscrew’s 
clinical performance, and develop recommendations for use. 
This study aims to compare, through scanning electron micro-
scope (SEM) and mechanical tests (i.e., driving torque, torsion 




























































