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Table 1 Preferred sites of miniscrew implant
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Fig. 1 Distribution of miniscrew implant sites
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Table 2 Summary of article identifying safest areas for miniscrew
placement
Preferred Site Reference
Maxilla
5/6 Poggio et al. (2006)%
Deguchi et al. (2006)%*®
Ishii et al. (2004)%
Schnelle et al.(2004)%
2/3 Carano et al. (2004)*
Mandible
6/7 Deguchi et al. (2006)*
Schnelle et al.(2004)%
5/6 Schnelle et al.(2004)%
4/5 Poggio et al. (2006)%

5, second premolar; 6, first molar; 7, second molar
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Table 3 Types of surgical guides

Placement guide Reference

Brass wire Lee et al. (2001)*®

Park et al. (2004)*
Thiruvenkatachari et al. (2006)%®
Herman and Cope (2005)'
Chung et al. (2005)

Kyung et al. (2003)

Herman et al. (2006)%

Acrylic surgical index

3D stent

Acrylic template

Ceramic ball with bite plate
Guide bar

Rectangular wire

3D adjustable surgical guide
Titanium sleeve with vacuum foil
Surgical template

Acrylic resin

Maino et al. (2005)%, (2003)°
Cousley and Parberry (2006)%
Kyung et al. (2003)%

Kitai et al. (2002)%

Bae et al. (2002)%'

Carano et al. (2004)*, (2005)*
Suzuki and Buranastidporn (2005)%®
Freudenthaler et al. (2001)2

Wu et al. (2006)*

Morea et al. (2005)*
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Table 4 Angles of insertion in the maxilla and mandible

Reference Maxilla Mandible Reason
Kravitz and Kusnoto (2006) 3' 40-90° Prevent root damage
(occlusal plane)
30-45° Increasing contact bone
(occlusal plane)
Wu et al. (2006) % 30-40° 10-20° No comment
Cousley and Parberry (2006)% 45° Prevent root damage
Jeon et al. (2006)* 30-40° 10-20° Increasing contact bone
Jeon et al. (2006)% 30-40° Prevent root damage
(bone surface)
Poggio et al. (2006)2 30-40° 30-40° Increasing bone contact and
prevent root damage
Deguchi et al. (2006)28 30° 30° Increasing bone contact
Herman et al. (2006)% 50-70° Increasing bone contact
Park et al. (2006)% 30-40° 10-20° Increasing bone contact and
prevent root damage
Costa et al. (2006)% 10-45° 10-45° Prevent root damage
Suzuki and Buranastidporn (2005) % 30-40° 30-40° Increasing bone contact
Morea et al. (2005)% 30-40° 10-20° Prevent root damage
Herman and Cope (2005)" 10-20° Prevent root damage
Park et al. (2005)% 30-40° 10-20° Prevent root damage
(bone surface) (bone surface)
Park et al. (2005)* 30-40° Prevent root damage
(bone surface)
Park et al. (2004)% 30-40° 30-40° Prevent root damage
(long axis of crown) (long axis of crown)
Park et al. (2004)% 30-40° 10-20° Increasing bone contact and
prevent root damage
Park et al. (2004)* 30-40° 30° Prevent root damage
Park et al. (2004)% 30-40° 30-40° Prevent root damage
Maino et al. (2004)% 90° Increasing bone contact
(direction of the applied force)
Carano et al. (2004)* 30-45° Prevent sinus damage
(bone surface)
Kyung et al. (2003)% 30-40° 10-20° Increasing bone contact and
prevent root damage
Lee et al. (2001)*® 30-40° Prevent root damage
(bone surface)
Park et al. (2001)8 60° 60° Prevent root damage

(bone surface)

(bone surface)

The insertion amgulations relative to long axis of tooth.
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Fig. 2 Distribution of radiographic methods to evaluate accuracy of
implant placement
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Fig. 4 Distribution of recommended angulations relative to long axis
of tooth reference plane in the maxilla
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Fig. 3 Distribution of recommemded reference planes in the maxilla
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Fig. 5 Distribution of recommended angulations relative to bone
surface reference plane in maxilla
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Fig. 6 Distribution of recommended reference planes in the man
dible
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Fig. 8 Distribution of recommended angulations relative to bone

surface reference plane in the mandible
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Fig. 7 Distribution of recommended angulations relative to long
axis of tooth reference plane in the mandible
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Fig. 9 Purposes of specific placement angles
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Placement in the Dentoalveolar Area:
A Systematic Literature Review

Abstract

The use of miniscrew implants as an orthodontic anchorage device has become
an accepted method for obtaining absolute anchorage. The purpose of this systematic review
was to assess the insertion angulation protocols applied to the placement of miniscrew
implants into the dentoalveolar bone. Case reports and original clinical articles which applied
miniscrew implants to orthodontic treatment were considered and searched by electronic
databases (Scopus, Pubmed). Abstracts were reviewed to select articles that met predeter-
mined criteria. Final selection was completed by the researcher reading the complete articles.
The search strategy resulted in 121 articles, of which 87 articles met the inclusion criteria and
76 articles referred to placement of miniscrew implant in the dentoalveolar bone. The articles
were categorized according to the type and the year of publication, insertion site and insertion
angle. The use of insertion angles for miniscrew implant placement was recommended only
by a minority of protocols (31.6%). In these protocols, the use of insertion angles was
recommended to prevent root damage (54.2%), to increase the bone contact surface (25.0%),
or both to prevent root damage and to increase bone contact (16.7%). The angles most
recommended for miniscrew implant placement into the dentoalveolar bone were 30-40°C
and 10-20°C for maxilla and mandible, respectively. However, there were no evidence-based
studies evaluating the effects of implant insertion angle on the biomechanical performance of
the miniscrew implants in the dentoalveolar bone. Therefore, further studies are necessary
to evaluate the effects of insertion angle choice on the biomechanical performance of miniscrew
implants.

Key words: anchorage; dentoalveolar bone; insertion angulation; miniscrew implant




