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Enhancement of Orthodontic Anchoring by the Use of Bone
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Abstract

Orthodontic anchorage is the ability of a tooth or multiple teeth to resist unwanted reactional
tooth movements, which could be provided by various means. The use of anchoring screws, or
more precisely anchoring mini-screws, has made an enormous contribution to the orthodontist
by opening up a new era in the management of severe dento-facial deformities that are
uncompromising to conventional treatment and especially the situations of loss of anchorage
that we will try to develop through this presentation by illustrating our subject by a treated
clinical case.
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Clinical Observation

Introduction

The ultimate goal of orthodontic treatment is to achieve the desired tooth movement and
reduce undesirable side effects while improving the patient's esthetics and restoring function.
Anchorage is defined as the resistance to unwanted tooth movement that constitutes the
reaction part of Newton's 3 law statement: "any action causes an equal and opposite reaction".
This most undesirable parasitic reaction must be controlled by an effective anchoring system
[1]. Conventional anchoring devices (extra-oral forces and j-hooks), although very effective, are
not without inconvenience for the patient and the practitioner. This is why alternatives to
conventional anchor were developed in orthodontics, such as miniscrews and miniplates to
remedy critical situations anchorage. Very practical, easy to put on and drop off. Their osteo-
integration is not necessary; it is mainly a mechanical retention, which allows immediate
loading as well as ease of removal [1].

This is an AZ patient. W in good general health, 28 years old, having consulted at the center of consultation and treatment of
RABAT for an aesthetic and functional chief complaint.

¢ (linically; we note from face to rest and smile (Fig. 1)

¢ Along face (increase of the lower facial stage)

e A labial inocclusion (labial incompetence at rest)

e Forced labial closure with contraction of mentalis muscle

e Aslight deviation of the chin towards the right side

e A disharmonious shy smile showing diastems
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Figure 1: Pre-treatment photographs (Face, profile and smile).

» In profile, we note (Fig. 1):

e A convex, cis-frontal profile

e A closed nasolabial angle

¢ Anopen mandibular angle (hyperdivergence)

e Alabial biprotrusion (biprochéilie)

¢ An accentuated labiomentonier groove (marked)
e A short cervico-chin distance

e A contraction of the mentalis muscle

» The endo-oral examination (Fig. 2) showed:

¢ Inadequate oral hygiene

¢ A large maxillary and mandibular arch

e Absence of 16,17, 26, 27 and 28

e Anamalgam restoration on the 36 and 37

e Anterolateral open-bite

e Deviation of the two medians relative to the median sagittal plane
e Transverse discrepancy

¢ Aninclination of the occlusal plane
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Figure 2: Pre-treatment photographs of occlusion.

> The radiographic examination (Fig. 3) confirms:
e The hyperdivergence

e The biproalvéolie

e The absence of 16, 17, 26, 27 and 28

Figure 3: Initial cephalometric (panoramic radiograph and profile radiograph).
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» The treatment plan was established as follows:

e Address the patient for periodontal treatment

¢ Re-education of the tongue

e Alignment and leveling

¢ Installation of two maxillary miniscrews in both right and left side and radiographic control by two retro-alveolar
radiographs (Fig. 4)

V 4

Figure 4: Radiographic control of the miniscrews.

e The decline of the 13, 14 and 15 using the miniscrew (direct anchoring)

e The correction of the occlusal plane inclination by the intrusion of the 24 and 25 using the miniscrew

e Correction of anterolateral open bite and deviation of the upper median by asymmetric incisor retraction (use of
miniscrew as indirect anchorage) (Fig. 5)

e Intercuspidation and finishing

e Prosthetic replacement of missing teeth

¢ Contention
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Figure 5: Treatment progress.

Discussion

Orthodontic anchorage control is one of the keys to successful orthodontic treatment. Many anchoring devices have been
proposed and used for more than a century. Extra-oral anchors such as directional forces or face masks are the most powerful
tools, but their effectiveness depends mainly on the patient's cooperation. Intermaxillary elastics also have the same
disadvantage. Intraoral anchors, such as transpalatal arch, lingual arch, etc., do not require patient cooperation, but it is
impossible to provide absolute anchorage [4].

Consequently, the development of skeletal anchoring devices in orthodontics has been important in recent years and has made
an enormous service to the orthodontist by opening a new era in the management of these severe dentofacial deformities. rebels
to conventional treatment and especially situations of loss of anchorage (critical anchoring situations). Mini-screws, small in size,
diameter (approx. 1 to 2.3 mm) and variable length (5 mm to 15 mm) are easy to install and remove at the end of treatment. With
primary stability, the orthodontist can anchor on it quickly after placement [5]. Skeletal anchorage can be classified into 2 types
[1,2].

e Direct anchoring: which uses exclusively implants to obtain the desired movements without soliciting teeth
e Indirect anchoring: which uses implants to reinforce pre-existing dental anchoring

Some movements of the posterior sector are difficult or impossible to implement using conventional devices. The ideal would
be to have an absolute fixed anchorage, external to the teeth. It would make all kinds of orthodontic movement and facilitate
particularly the intrusion of the posterior teeth [6].
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The axis of insertion of miniscrews is countered; some practitioners have shown that all miniscrews must be inserted
perpendicular to the cortical bone, while others believe that a more oblique insertion is preferable, as it slightly increases contact
with the bone cortical [7-9]. This contact - defined as primary stability - is primarily responsible for the stability of the miniscrew,
as they are not designed to be osseointegrated. Indeed, whatever the angle of insertion, the surrounding bone must be healthy
to resist the force generated by miniscrews.

According to the investigation conducted by Shirck, et al., the most common use of miniscrews is incisivo-canine retraction in
cases where premolars have been extracted, or cases with multiple dental absences where the concerns anchoring are important
[10].

Conclusion

Mini-screws are a real revolution in the management of orthodontic anchorage that provide absolute anchorage and require less
patient cooperation. Indeed, these devices are a therapeutic option in cases of critical anchoring that would have resulted in loss
of anchorage if treated with conventional anchoring means. This concept is not invasive and simple to implement, but must
follow a thoughtful and individualized biomechanical strategy.
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