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 Introduction: The refinement in anchorage management in recent years 
has magnified the superiority of the mini-implant (MI). Behind the vast 
clinical literature and low failure rates (Alharbi et al., 2018a), there is a 
steep learning curve. The lack of updated information on MI focused on 
understanding the multifactorial success has led to a new area in 
developing MI research for surface treatment and clinical application.  

Objective: This comprehensive review aims to address the different 
variables contributing to MI success. 

Methods: The articles were identified electronically (PubMed, Scopus, 
Google Scholar), ranging from 2018 to date. The articles were 
independently reviewed by two reviewers (SHR and MMD). 
Randomised clinical trials (RCT), longitudinal studies, cohort, and 
case/control studies, both retrospective and prospective, were all 
included. The following search terms were used: mini-implant 
orthodontics; mini-implant design; surface treated mini-implant; mini-
implant success; mini-implant clinical application; mini-implant 
complications. 

Conclusions: The application of MI in orthodontics is bounded by 
biological factors, geometry, and operational factors. Surface 
modifications of MI are performed in various ways to increase the 
primary stability, and the clinical application of MI has expanded in 
complex cases to mimic surgical correction. The known risks and 
complications of MI provide sufficient knowledge to negate any 
problems encountered in clinical situations. It is critical to recognise that 
MI has its pearls and pitfalls, and we must constantly refine our 
understanding and clinical applications to maximise the success rate of 
MI use. 
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1. INTRODUCTION 

Mini-implant (MI), is one of the latest innovations in orthodontics that involved important changes in the 
way anchorage is managed. One of the most common factors that impedes the achievement of ideal 
orthodontic treatment outcome is the unwanted tooth movement(Roberts-Harry & Sandy, 2004). Unwanted 
or unplanned tooth movement resulted from anchorage loss will ultimately cause downward revision of the 
orthodontic therapy that may affect the outcome. For as long as orthodontics has been in practice, selecting 
the most suitable way to preserve anchorage during treatment has been one of the most perplexing factors 
for orthodontists. Orthodontic auxillaries have evolved from headgear to transpalatal arch (TPA), Nance 
appliance, and Lingual holding arch, most of which had served and worked well but the advent of the MI 
in orthodontics has been revolutionary. MI is a small biocompatible device inserted into the bone to gain 
maximum anchorage [2]). The success of MI has been well established since it was first reported by Kanomi 
in 1997 and significantly effective as a mode of anchorage as postulated by recent works (Alharbi et al., 
2019a; Nor et al., 2019; Sandler et al., 2014; Yassir et al., 2022)  with preservation of 2.20mm of space 
more than the conventional anchorage reinforcements (Alharbi et al., 2019b).This type of anchorage has 
proven its ability to provide maximum anchorage with low adverse effects and positive patient acceptance 
(T. C. K. Lee et al., 2008; Zawawi, 2014).Different terms such as mini screws, microimplant or temporary 
anchorage device (TAD have been used interchangeably in literature although the latter covers a broader 
spectrum of bone anchorage). In relatively short time, we have observed that MI is used frequently in 
modern orthodontics, and in parallel, creativity in clinical application has increased tremendously, 
explained by the high number of article publications. The usage of MI has expanded from the common 
correction of malocclusion to the correction of skeletal discrepancies such as camouflage of the prognathic 
maxilla or mandible. However, it is not a panacea in orthodontics, as systematic reviews have shown the 
overall failure rates for MI from 13-15% (Cunha et al., 2017; Papageorgiou et al., 2012; Ramírez-Ossa et 
al., 2020).Therefore, it is prudent to have a recent and well-organized overview to simplify the MI in 
orthodontics. 

2. MATERIALS AND METHOD 

We identified relevant articles via an electronic search on the PubMed, Scopus, and Google Scholar to 
obtain articles of MI. Randomised clinical trials (RCT), longitudinal studies, cohort, or case/control studies 
both retrospective and prospective were all included without any restrictions to the year of publication. We 
referred to older articles for the history and background publication due to the rapid evolution of MI but 
focused on the recent from the year 2018 to 2024 for the recent findings. The articles obtained were 
independently reviewed by two reviewers (SHR, MMD). The following keywords were used: mini-implant 
orthodontics; mini-implant design; surface treated mini-implant; mini-implant success; mini-implant 
clinical application; mini-implant complications 

3. LITERATURE REVIEW 

3.1 Mini-implant material 

 The MI is usually made of titanium alloy (Ti-6Al-4V), titanium (Ti), and stainless steel (SS) which are 
manufactured with a smooth machined surface that is not designed for full osseointegration (Migliorati et 
al., 2012) The most popular MI are those made from pure titanium and titanium alloy. Titanium alloy MI 
is best suited to small diameter MI, whereby it reduces the fracture risk upon insertion and removal at the 
difference of only 4.09Ncm in comparison to SS MI(Barros et al., 2021). Most studies found no difference 
in terms of success for both SS and Ti (Mecenas et al., 2020). 
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3.2 Mini implant geometry 

 Essentially, the MI geometry is one of the three key determinants of MI success, in addition to the host 
and the operation.  There have been constant changes in the geometry although it may have been a just a 
derivative to the existing design, but this suggests that design aspect is one of the key determinants for 
success. Selection of the MI, such as length, diameter, thread, and shank design, plays an important role in 
the primary stability of MI. 

3.2.1 Length 

 The increased length of the MI increases the stability, is the perception, however it is dependent on the 
thickness of the cortical plate and trabecular bone density (Pan et al., 2019a). The stability is augmented by 
the increase of contact with the cortical bone, in case if the thickness is insufficient to provide stability, 
longer implant is needed to gain additional stability from cancellous bone (Ntolou et al., 2018). The length 
of the MI is classified as short, medium, and long as explained in Table 1 (Cunha et al., 2017). The success 
rate is the highest for the medium and short MI (0.80-0.92)(Alharbi et al., 2018b). But the length of MI to 
be used also depends on the anatomical region of insertion (Mohammed et al., 2018), refer to Table 2 for 
recommended insertion sites and geometry of MI. 

Table 1. Size classification (Cunha et al., 2017) 
Classification Diameter (mm) 

Diameter 
Small 1.0-1.3 

Medium 1.4-1.9 
Large 2.0-2.5 

Length 
Short 5.0-8.0 
Long 8.5-15 
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Table 2. Recommended size for different insertion sites (J. H. Park, 2020) 
Site Diameter Length Insertion site 
1. Maxillary buccal 
i. Interadicular 1.2-1.5mm 

(preferably 
1.5mm) 

7-8mm Distance from the alveolar crest; 
5-8mm, between the maxillary permanent first molar 
and the second premolar. 
5–11mm, between the maxillary first and second 
premolars  
5–11mm, between the maxillary first premolar and 
the canine  
5mm or more, in the maxillary anterior portion from 
canine to canine  

ii. Infrazygomatic 
crest 

1.5mm 
(although 1.3-
1.4mm can 
suffice) 

5-6mm Miniscrews in this area can be placed 14–16mm 
above the occlusal plane at 55–70° from the 
maxillary occlusal plane 

2. Maxillary Palatal 
i. Interadicular  10-12mm 

length 
Distance from the alveolar crest; 
2-8mm, between the maxillary first molar and second 
premolar  
2-5mm, between the maxillary first and second 
molars  
5-11mm, between the maxillary first and second 
premolars  
5-11mm, between the maxillary first premolar and 
canine  

ii. Roof of palate 
and midpalatal 
area	

1.5-1.8mm 6mm 5mm posterior to the incisive foramen and 3-6mm 
from the midsagittal suture or raphe. 

3. Mandible buccal aspect 
i. Interadicular 1.5mm 5-7mm 

(if narrow 
band of 
attached 
gingiva, 
10-12mm) 

Distance below the alveolar crest; 
2mm, between the mandibular second and first 
molars (best zone) 
11mm, between the mandibular second premolar and 
first molar (second best zone) 
between the mandibular second and first premolar.  
11mm, between the mandibular first premolar and 
the permanent canine  

ii. Posterior portion 
of the mandible 

1.5-2mm 5,10,14mm This area includes the retromolar pads, the external 
oblique ridge, and the anterior portion of the ramus.  

iii. Anterior portion 
of the mandible	

1.2mm-1.3mm  The thickness of the bones decreases towards the 
midline with limited attached gingiva. Alternatively, 
cortical anchorage to the symphysis is found to be 
optimal at 6-11mm apical to cementoenamel junction 
and 0-60° to the occlusal plane (S. Zhang et al., 
2022) 

 Further assessment of the insertion site in the maxillary can be facilitated by using the 
orthopantomogram, in which the interradicular width, shape of the sinus, and proximity to the sinus 
determine the final placement of the MI (Miyazawa et al., 2021). Recent study suggested that, saw tooth 
sinus appearance predisposes MI to perforation. For funnel-like sinus, the height of placement from alveolar 
crest should be 6.5-8mm and >8mm if the sinus is non depressed (Miyazawa et al., 2021) 
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3.2.2 Diameter 

 The diameter of the MI usually refers to the external diameter of the MI. It is classified as small, 
medium, and large. Systematic review (Papageorgiou et al., 2012) found comparable failure rates for MI 
of small and large diameter: 10.9 % (95% CI 7.7–15.3) and 14.3 % (95% CI 7.4-25.8). Meanwhile,  they 
found that MI with medium diameter had failure rate of 12.7 % (95% CI 8.1–19.3). Diameter greater than 
1.6mm does not confer additional benefit in terms of success rate; however, it has a higher risk of failure 
due to the risk of contact with the root or periodontal ligaments, which may lead to MI failure (Mohammed 
et al., 2018; Papageorgiou et al., 2012). Smaller MI carries the risk of MI fracture due to the torsional force 
or torque during the placement. When the MI is placed in the interradicular aspect, the arbitrary key for the 
determination of size is based on the distance between the roots. The summary of the ideal diameter based 
on anatomical sites is summarized in Table 2. 

3.2.3 Thread and shank design – (1) self-tapping/ self-drilling (2) pitch, thread angle 

 The most frequently overlooked is the thread and shank design, despite being designed specifically to 
maximise the mechanical overlocking of MI and bone. Self-tapping necessitates a pilot drill on the bone 
and self-drilling are placed without any bone drill as it is designed to displace the bone by its own thread, 
presumably to have a higher risk of failure due to creating of heat. A recent meta-analysis confirms that the 
differences between the failure rates of both are not significant (Alharbi et al., 2018b; Papageorgiou et al., 
2012). 

3.2.4  Head and transgingival collar design 

 Discussion of the head and connecting elements design often correlates with the clinical applications. 
Manufacturers designed versatile MI head in such a way that it tackles the unexpected changes in the 
mechanics during the treatment such as changes in connection to from the ligatures to the elastics or even 
arch wire (Table 3). Round head is preferable as it minimizes the risk of soft tissue ulceration. Transgingival 
collar designs to facilitate soft tissue seal while keeping the bacterial invasion at minimum (Prabhu & 
Cousley, 2006) 

Table 3. Types of head designs and connecting elements (Ludwig et al., 2000) 
Connecting elements Head design 

a. Ball head 
b. Hole 
c. Single slot 
d. Cross-slot 

 

a. Small head 
b. No head 
c. Fixation head 
d. Bracket head 
e. Hook head 
f. Double head 
g. Joint head 
h. 0.22” cross-slot  
i. Button 
j. Hexagonal 

3.3 Efforts to improve biomechanical stability 

 The overall stability of the MI is the net value of the primary and secondary stability. MI being a 
temporary anchorage device relies mainly on the primary stability that is achieved purely by the mechanical 
interlocking. This brings about modifications to achieve early biomechanical retention. Surface 
modifications can be classified based on methods, subtraction, or addition, and based on the topography of 
the modification such as micro level, macro level, and nano level (Cicciù et al., 2019 In addition to the 
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surface modification, a technique called as low-level laser therapy on several aspect of the MI insertion is 
introduced to enhance primary stability by modulating inflammatory processes and stimulate soft and hard 
tissue repair (Costa et al., 2021) , although the secondary stability is still debatable (Michelogiannakis et 
al., 2022) 

3.4 Surface modifications   

 Surface modification aims to increase primary stability and eventually achieve a certain degree of 
osseointegration but still allows removal with minimal bony defect (Jang et al., 2018). When the surface of 
the MI is treated, it increases its roughness and surface area. Different MI surface modifications modify the 
roughness governs cell interactions, allowing adhesion, proliferation, and differentiation (Table 4)(Att et 
al., 2009; Cicciù et al., 2019; Jang et al., 2018; Rupp et al., 2018).  

Table 4. Surface modifications  
Topography level Examples of surface modifications 

1. Micro-roughned 
modification 
 

1. Sandblasting(Velasco-Ortega et al., 2019) 
- Sandblasting with abrasive particles to obtain macroroughness ensues 

adhesion because of mechanical interlocking & biological integration       ( 
F.Rupp et al., 2017) 

2. Acid etched surface (SLA)(C. Park et al., 2020) 
- Treatment with hydrochloric acid or sulphuric acid to obtain micropits and 

remove oxide layer 
3. Anodic oxidation (E. J. Oh et al., 2014; Traini et al., 2018) 

- Increase thickness of the TiO2 
2. Molecular 4. TiO2 nanotube (Li et al., 2018) 

- Enables local drug delivery to enhance osseointegration and prevent 
bacterial action 

5. Functional peptides (X. Chen et al., 2017) 
- Mi coated with GL13K peptide enables osseointegration (in vivo study) 

6. Fluoride treatment (Berglundh et al., 2007)  
- Treatment with fluoride reduce the time for osseointegration 

7. Hydroxyapatite or other calcium phosphorus 
- Deposit biological coatings such as hydroxyapatite (W. Nicholson, 2020) 

3.5 Patient factor 

3.5.1 Hard tissues: Cortical bones 

 The thickness and the density of cortical bones are the most important predictive parameter in MI 
primary stability (di Stefano et al., 2021) .These two aspects vary at different anatomical sites (Farnsworth 
et al., 2011; Tepedino et al., 2020) and age (G. T. Kim et al., 2020; Meursinge Reynders, Ronchi, Ladu, 
Van Etten-Jamaludin, et al., 2012).At the buccal region the thickness also increases from premolar to molar 
region in the mandible and in maxilla, at first molar and second molar region(Liu et al., 2017; Pan et al., 
2019b). An excessive thickness of cortical bone especially in mandibular does not guarantee successful 
placement due to excessive heat and risk of necrosis (Mohammed et al., 2018). However, the likelihood of 
MI failure is higher in cortical bone with a thickness less than 1mm compared to that with a thickness of 
1mm or greater (Motoyoshi et al., 2009; Pan et al., 2019b). A mapping study by Lyu et al 2020 (Lyu et al., 
2020), shows the thickest hard tissue is found palatally at the level of the upper first premolar. Another 
mapping studies confirmed that at the same vertical level among interdental sites, the palatal bone was the 
thickest between the first and second premolars, followed by that between the canine and the first premolar, 
the second premolar and the first molar, and the first and second molars (J. A. Lee et al., 2021). 
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3.5.2 Hard tissues: Trabecular bones 

 Trabecular bone thickness does not affect primary stability as much as cortical bone, but density 
contributes to stability in the presence or absence of cortical bone [47]. This may require a longer MI to 
engage in the trabecular bone (Cousley, 2020) 

3.5.3 Soft tissue 

 Multiple studies have reached unanimous conclusions about the impact of soft tissue due to varying 
mobility of the mucosa at different heights pertaining to the buccal alveolus and infrazygomatic crest 
(Baumgaertel, 2014; H. J. Kim et al., 2006). Attached mucosa is the ideal site because it has limited 
movement that prevents movements by soft tissue, which may stimulate surrounding tissue and evoke 
periimplantitis or wrapping of opposing tissues such as the cheek (Baumgaertel, S., & Tran, 2012). In 
addition, it often causes soft tissue proliferation that covers the MI, which causes pain and discomfort 
(Kuroda & Tanaka, 2014). Non-keratinized soft tissue should be avoided (Alharbi et al., 2018a). Thickness 
of the soft tissue at the area of insertion should also be considered, because it affects the amount of contact 
between the MI and the bones(Parmar et al., 2016). Thin, soft tissue presents with lower risk than thick, 
soft tissues. However, thick, soft tissue can be compensated with longer MI (Baumgaertel, 2014) . The 
types of soft tissue and thickness are summarized in the Table 5 below. 

Table 5. Types of soft tissue and different thickness affecting the MI 
 

Soft tissue types  Details 

Types of tissue Non-keratinized tissue 1. Movable 

2. Stimulate surrounding tissue causing proliferation 

of soft tissue covering the head of MI 

3. May evoke peri-implantitis 

Attached gingiva 

(keratinized tissue) 

1. Ideal for the placement of MI 

2. Limited movement 

Thickness of soft 

tissue 

Thick, soft tissue 1. Reduce the contact length of the MI and the 

cortical bone. 

Thin, soft tissue 1. Ideal for MI placement 
 

3.5.4 Age  

 Patients under the age of 18 years have been reported to have more failures than those over 18 years 
of age (Alharbi et al., 2018b). Amongst the reasons are higher rate of bone turnover and reduced cortical 
bone density in those younger patients compared to patients above 20 years. A study using CBCT confirmed 
that the thickness of cortical bone is positively correlated with age (Centeno et al., 2022) .MI are more 
successful in adolescents at the palatal site due to the developing dentition on the buccal segment and the 
palatal bone is of the same thickness in late mixed dentition and permanent dentition. However, it is 
advisable to be cautious and the loading force to be maintained as low force (e.g. 50g) for the initial six 
weeks after insertion (J. H. Park, 2020) 
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3.6 Other factors 

 Systemic diseases related to bone metabolism is affecting the stability of the MI, however there is no 
specific restrictions with regards to MI if good oral hygiene is maintained (Cousley, 2020). Besides looking 
at the stability of the MI, we should also be concerned about the effect of the MI on the patient. The risks 
factors for implant are listed below. 

1. Systemic disease that affects 
MI stability 

1. Risk of infective endocarditis (ADA guidelines 2008) 
2. Poorly controlled diabetes due to poor wound healing (2. Poorly 

Controlled Diabetes Due to Poor Wound Healing ( Cianciola LJ, Park 
BH, Bruck E. 1982.Pdf, n.d.),however recent studies proof that 
diabetes patient has similar success as healthy patients (N. H. Oh et 
al., 2014) 

3. Juvenile idiopathic arthritis if the wrist joint is affected, it may affect 
the oral hygiene regime (Skeie et al., 2019) 

2. Medications Bisphosphonates, immunomodulators, antiepileptics, anticoagulant, 
platelet anti-aggregation medications 

3. Habits Heavy smoker (>10 cigarettes per day)  (Alharbi et al., 2018b; Y. 
Chen et al., 2009; Sánchez-Pérez et al., 2007) 

3.7 Operational factor 

3.7.1 Insertion torque 

 The most ideal insertion torque should be between 5Ncm to 10Ncm at the alveolar region (Motoyoshi 
et al., 2006). High insertion torque does not confer additional stability but instead it may lead to tissue 
necrosis and predispose the MI to failure. Low torque on the other hand equates to the low stability of MI. 
Across the literatures, the recommended insertion torque may be different based on the thickness and 
density of the cortical bone (Motoyoshi et al., 2006) 

3.7.2 Insertion angulation 

 The degree of insertion of MI is a debatable topic, as many literatures achieved different results. To 
simplify, it can be classified as perpendicular or oblique in relation to the occlusal plane perpendicular as 
discussed in the Table 6 below  (Golshah et al., 2021; Pickard et al., 2010; Wilmes et al., 2008) 

Table 6. Insertion angulation of MI 

 Oblique 90° or perpendicular 
Cortical bone 
contact 

More at a smaller angle, increasing 
the contact to 1.5x  

Less bone contact 

Root contact Reduce the possibility of contacting 
the roots. 

Increase the risk of root contact. 

Application Used in narrow spaces, with curved 
roots. 

Can be used in large interadicular space. It avoids 
sinuses, but if sinus is low, it precludes 
placement. 

Resistance Less More (perceived as more stable to resist force) 
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3.7.3 Loading protocol 

 Much debate has previously arose when comparing immediate versus delayed loading. At present, 
there is no difference in failure rate between immediate and delayed loading (Luzi et al., 2009; Migliorati 
et al., 2016; Papageorgiou et al., 2012; J. N. Zhang et al., 2019) , the amount of force upon loading such as 
100g for early loading and regular force for delayed loading at 200g affects the success rate(Q. Zhang et 
al., 2011).In fact, immediate loading increases the osseointegration due to more compression area 
mineralizes significantly faster than the tension area and may cause microdamage which increases the bone 
remodeling rate and results in more woven bone formation that stabilizes the orthodontic loading (Huja et 
al., 1999; Luzi et al., 2009; Migliorati et al., 2016; Papageorgiou et al., 2012; Reynders et al., 2009). 

3.7.4 Insertion method 

 Stent fabrication has evolved in tandem with the clinical application of MI. Several methods for 
accurately placing the MI have been introduced, including wire guides, three-dimensional (3D) tooth-borne 
stents, and mucosa-borne guides. The latest technologies can combine cone beam computed tomography 
(CBCT) and digital study models. The apical deviation upon insertion was used to compare the guides, and 
the results show that 3D guides are significantly more accurate than manual wire guides(Jedlí Nski et al., 
2021). However, there are no significant differences in failure rates(Aboshady et al., 2022). 

3.7.5 Others 

 Another aspect for discussion is the operator related factor (Luzi et al., 2009; Papageorgiou et al., 
2012).The failure rates are primarily caused by incorrect insertion techniques (Pellegrino et al., 2020) 
followed by insufficient irrigation(Gehrke et al., 2018; Möhlhenrich et al., 2020) , excessive or insufficient 
placement torque or wiggling movements  (Cho et al., 2013). Clinical experience may affect the success 
rates of implant, extensive reduction from 24% to 2-4% failure rate noted after placement of 54 to 72 of MI 
(Papageorgiou et al., 2012). \ 

3.8 Stability 

 Primary stability is defined as the biomechanical stability upon MI insertion usually represented by 
mostly clinical perception based on the cutting resistance of the MI during its insertion and measured by 
different means as discussed in the Table 7 below. 
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Table 7. Quantification method of primary and secondary stability of MI 
Stability Methods for quantification 

Primary 
stability 

a) Maximum insertion torque (Doe et al., 2020; Matys et al., 2018)  
b) Periotest value (Hosein et al., 2017; Meursinge Reynders, Ronchi, Ladu, van Etten-

Jamaludin, et al., 2012) 
c) Pull out test (Jubhari et al., 2020) 
d) Resonance frequency measurement (Hosein et al., 2019; Sennerby & Meredith, 2008)  

Secondary 
stability 

a) Total percentage of implant to bone divided by total implant surface (Choi & Hwang, 
2020) 

b) Bone-to-implant contact (BIC) ratio (Hwang et al., 2019; Traini et al., 2018; Velasco-
Ortega et al., 2019) 

c) Removal torque(Gansukh et al., 2016; Jang et al., 2018) 
d) Periotest value (Hosein et al., 2017; Meursinge Reynders, Ronchi, Ladu, van Etten-

Jamaludin, et al., 2012) 
e) Resonance frequency  (Hosein et al., 2019; Sennerby & Meredith, 2008) 

3.9   Clinical applications in general 

 The clinical application of MI uncovers a wide spectrum as it allows controlled movement in three 
dimensions and is tabulated below in Table 8. Many movements that were thought to be impossible in the 
past has been executed using MI. 

Table 8. Clinical applications  

Transverse Anteroposterior Vertical 
1.Expansion of the maxilla. Eg: 

MARPE(Brunetto et al., 2022; J. J. 

Park et al., 2017) 

2.Correction of asymmetry 

((Kottemann, 2020) 

1. Protraction of molar 

2. Distalisation of molars 

(Bayome et al., 2021) 

3. Retraction of anterior 

segment (Barthélemi et al., 

2019) 

1. Intrusion of teeth. Eg : 

Correction of the gummy 

smile [86] 

2. Extrusion of impacted 

teeth (Cruz, 2019; 

Migliorati et al., 2021) 

4. SUCCESS AND FAILURES 

Several systematic reviews (Table 9) had shown the overall failure rates for MIs with further exploration 
of the potential factors contributing to their failure (Cunha et al., 2017; Papageorgiou et al., 2012; 
Ramírez-Ossa et al., 2020). The most recent systematic review in 2020 demonstrates failure rate is at 
15.08% (Sheibaninia, 2020). 

Table 9. MI success and failure rates 
Systematic Review and metanalysis Success / Failure Rates 
Papageorgiou et al 2012 13.5% overall 
Cunha et al 2017 0.86 (95% CI 0.83-0.89) * success rates 
Alharbi 2018 9.2% in maxilla, 13.5% in mandible buccal sites 
Ramirez-Ossa et al 2020 9.6% in the maxilla 

12.3% in mandible 
Sheibaninia et al 2020 15.08% overall 
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4.1 Complications 

As in any other procedure, complications may occur in soft tissues, hard tissues, and the MI itself. 

1. Complication of 
hard tissues 

a. Trauma to the cementum, periodontal ligaments but no serious 
consequences due to repairing mechanism.(Alves et al., 2013) 

b. Bony defect upon removal, but healing will take place within 7 weeks (S. 
J. Kim et al., 2019) 

2. Complication of 
soft tissues 

a. Peri-implantitis and soft tissue hypertrophy commonly resulted from MI 
placement at the non-keratinized tissue (Kuroda & Tanaka, 2014) 

b. Inflammation of the soft tissue surrounding the MI placement is the most 
common complication encountered after its insertion. 

c. Ulcer on the adjacent buccal mucosa due to frictions, to avoid this the head 
can be covered with composite (Mohd Ali et al., 2021) 

3. MI fracture a. MI fracture has also been reported because of the insertion torque. Ideally 
it should be between 5-10Ncm (Motoyoshi et al., 2006). MI inserted in 
mandible or mid-palate is predispose to fracture 

b. MI fracture at the neck during removal because it is subjected to 
concentrated mechanical force. Prevented by controlling the axis of the 
screwdriver during removal.(Kuroda & Tanaka, 2014) 

4. MI failure a. Fail after a week due many factors related to host, geometry and operator. 
But most failure is due to contact to adjacent root and screw placement in 
mandible (Papageorgiou et al., 2012) 

5. Pain and 
discomfort 

a. 8% of patients reported pain 1 day after insertion (Migliorati et al.,2021) 

4.2 Patient acceptance 

 The merits of each invention synthesis in terms of effectiveness are not only important for clinicians 
or healthcare providers. Patients’ acceptance is one of the domains in determining the relevance of 
orthodontics outcomes. When comparing the conventional method of anchorage, patients reported less 
discomfort (Zawawi, 2014)and would recommend it to their friends (Sandler et al., 2014). In terms of 
acceptance, majority of patients accepted MI as treatment options. However, recently a study shows that, 
patients exposed to MI on social networking services are more likely to accept them as an orthodontic 
treatment option compared to patients who are not exposed to M 

5. CONCLUSION 

In this article, we discussed about general features, clinical applications and complications of MI. MI has 
significantly contributed to the biomechanics and to a more predictable movement of orthodontic teeth. 
Some of the clinical applications mimic surgical corrections in orthodontics that were thought impossible 
in the past. MI is the most significant inventions of our time and most likely to stay. Therefore, clinicians 
should embrace this shift in modern orthodontic practice. 
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