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ABSTRACT

Objective: to analyse orthodontic mini-implants based on a systematic review of stability and risk
factors. Method: Systematic review. Results: 15 scientific articles were reviewed. Conclusion: The
stability of orthodontic mini-implants is an important factor for their clinical success and depends on
a combination of variables related to implant design, surgical technique, anatomical location and the
patient's biological conditions. Factors such as length, surface roughness and the use of advanced
techniques, such as image-guided placement and laser photobiomodulation, have been shown to
improve stability and reduce failures.

Descriptors: open bite; dental prosthesis; crowns. (DeCS).

RESUMEN

Objetivo: analizar los mini-Implantes ortodénticos desde una revision sistematica sobre estabilidad
y factores de riesgo. Método: Revision sistematica. Resultados: se revisaron 15 articulos cientificos.
Conclusioén: La estabilidad de los mini-implantes ortodénticos es un factor importante para su éxito
clinico y depende de una combinacion de variables relacionadas con el disefio del implante, la
técnica quirurgica, la ubicacidon anatémica y las condiciones bioldgicas del paciente. Factores como
la longitud, la rugosidad superficial y el uso de técnicas avanzadas, como la colocacién guiada por
imagenes y la fotobiomodulacion con laser, han demostrado mejorar la estabilidad y reducir los fallos.
Descriptores: mordida abierta; protesis dental; coronas. (DeCS).
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INTRODUCTION

Orthodontic mini-implants have transformed the practice of orthodontics by offering
a reliable and versatile temporary anchor for tooth movement. Their use has enabled
more effective and predictable treatments, especially in complex cases that require
precise control of the anchorage. However, guaranteeing the stability of these
devices remains a significant challenge, as their success depends on several
factors, such as the design of the implant, the biological conditions of the patient and

the surgical techniques used (1, 2, 3).

The stability of mini-implants is divided into two stages: primary stability, which
depends on the initial mechanical retention, and secondary stability, which is related

to biological integration and long-term bone response (8, 10).

On the other hand, Selvaraj et al. (1) found that longer implants with specific designs
offer greater primary stability, while van den Braak et al. (5) emphasised that a rough
surface improves the success rate by favouring bone integration. Likewise, the
choice of insertion site, such as the infrazygomatic crest, has been shown to be a

reliable option with high success rates, according to He et al. (7 ).

On the other hand, there are risk factors that can compromise the stability of mini-
implants, among them, peri-implant inflammation, inadequate surgical techniques
and low bone density of the patient are the most common (2, 3, 8). The reuse of
mini-implants also represents a significant risk, as changes to the surface of the
implant after use can affect its stability, as reported by Ozkan et al. (6) and Ranjan
et al. (15).

The objective of this research is to analyse orthodontic mini-implants through a

systematic review of stability and risk factors.
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A systematic review is presented. The PRISMA (Preferred Reporting Items for

Systematic Reviews and Meta-Analyses) guidelines were followed.

The search for 15 articles was carried out in databases such as PubMed, Scopus,

Web of Science.

The search terms included combinations of keywords such as ‘orthodontic mini-

implants’, ‘stability’, ‘risk factors’, ‘implant surface’, ‘laser therapy’ and ‘placement

techniques’.
RESULTS

Table 1. Stability and risk factors.

Stability

Risk Factors

The length and design of the mini-implant
significantly influence its stability. (1)

Inadequate surgical technique and peri-implant
health affect stability. (2, 3)

Surface roughness improves the success rate
of mini-implants. (5)

Peri-implant inflammation and reuse of mini-
implants compromise stability. (3, 6)

Image-guided technigues increase accuracy
and reduce failures. (4)

Low bone density and poor general health
affect stability. (8)

Insertion in the infrazygomatic crest has a high
success rate. (7)

Changes in implant surface after use affect
stability. (15)

Low-level laser therapy improves stability in
human and animal studies. (9, 11, 12)

The initial healing period is crucial for long-term
success. (10)

Mini-implants promote osteoblast growth in in
vitro studies. (13)

Biological factors such as bone density and
patient health are determinants. (8)

The initial stability of mini-implants in the mid-
palate is key to their survival. (10)

Reuse of mini-implants may compromise
stability due to surface changes. (6, 15)

Photobiomodulation therapy improves stability
in humans and animals. (9)

Peri-implant inflammation and inadequate
surgical technique are common risk factors. (3)

Mini-implants with rough surfaces have greater
success compared to smooth ones. (5)

Low bone density and poor general health
affect stability. (8)

Accuracy in placement through image-guided
techniques reduces failures. (4)

Surgical technique and anatomical location are
key factors. (7)

Low-level laser therapy improves the stability
of mini-implants in clinical studies. (11, 12)

Initial healing is crucial for long-term success.
(10)

Mini-implants promote osteoblast growth in in
vitro studies, which may improve stability. (13)

Changes in implant surface after use affect
stability. (15)

The general review highlights that stability
depends on multiple factors, such as design,
technigue, and patient health. (14)

Peri-implant inflammation and inadequate
surgical technique are common risk factors. (3)

Source: Prepared by the author.
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In terms of stability, the length and design of the mini-implant are critical factors.
Selvaraj et al. (1) concluded that longer implants with specific designs offer greater
primary stability, which coincides with the findings of van den Braak et al. (5), who
emphasised that the surface roughness of the implant significantly improves the
success rate by favouring osseointegration. Likewise, image-guided placement
techniques guided by images, such as those described by Mihit Mihit et al. (4), have
been shown to increase insertion precision, reducing failures and improving initial
stability. On the other hand, the choice of anatomical site also plays a fundamental
role. He et al. (7) reported high success rates for the insertion of mini-implants in the
infrazygomatic crest, which highlights the importance of selecting the location
appropriately according to the patient's bone density and anatomical characteristics.
In terms of risk factors, peri-implant inflammation and inappropriate surgical
techniques are the main causes of failure, as pointed out by Tarigan et al. (3) and
Vicioni-Marques et al. (2).

The reuse of mini-implants, studied by Ozkan et al. (6), also represents a significant
risk, as changes to the surface of the implant after use can compromise its stability.
Another relevant factor is the patient's bone density, since low density can hinder
primary stability, as indicated by Casana-Ruiz et al. (8), the initial healing period is
crucial for long-term success, according to Nienkemper et al. (10), during this phase
the mechanical and biological integration of the implant is established.

One promising advance identified in this review is the use of low-level laser therapy,
which has shown positive results in improving the stability of mini-implants. Studies
such as those by Razaghi et al. (9), Michelogiannakis et al. (11) and Costa et al. (12)
support its effectiveness in both humans and animal models, suggesting that this
technique could be a complementary tool for improving osseointegration and
reducing healing times.

On the other hand, in vitro studies, such as that of Moldoveanu et al. (13), have
shown that mini-implants can favour the growth of osteoblasts, which could
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contribute to greater biological integration. However, it is important to consider that
factors such as the general health of the patient, peri-implant inflammation and
surgical technique remain important challenges to guarantee clinical success.
CONCLUSION

The stability of orthodontic mini-implants is an important factor for their clinical
success and depends on a combination of variables related to the design of the
implant, the surgical technique, the anatomical location and the biological conditions
of the patient. Factors such as length, surface roughness and the use of advanced
techniques, such as image-guided placement and laser photobiomodulation, have
been shown to improve stability and reduce failures.
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