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Abstract 

Recently, the use of miniscrews to achieve absolute 

anchorage has gained popularity in clinical orthodontics as 

rigid anchorage procedure. Miniscrew implants 

contributes many advantages when used as temporary 

anchorage devices like, providing absolute anchorage, 

convenient placement and removal, can be placed in 

different sites and requires less patient compliance. This 

makes them an indispensable treatment option in cases 

with critical anchorage that would have otherwise resulted 

in anchorage loss if treated with regular means of 

anchorage. The aim of this broad review is to focus on the 

progressive evolution, clinical applications, indications 

and complications of the miniscrew implants when used to 

achieve a temporary but absolute skeletal anchorage for 

orthodontic applications. 

Keywords: Anchorage, Temporary Anchorage Devices, 

Mini-Implant, Orthodontics. 

 

Introduction 

Ensuring adequate anchorage is often a prime concern in 

Orthodontics. While progressing through the orthodontic 

treatment ,teeth are exposed to various forces & moments. 

All these forces bring about reciprocal forces in opposite 

direction. This statement can be correlated to Newton’s 

third Law, ie , for every action there is an equal and 

opposite reaction. The forces need to be well controlled to 

achieve desired treatment objectives and  to evade 

undesirable tooth movements. Understanding the basic 

concepts of anchorage management methods are an 

important factor for the success of any orthodontic 

treatment. Stable anchorage is a necessary requirement for 

orthodontic treatment with fixed appliances. Traditional 

appliances for reinforcement of anchorage includes 

headgear and intraoral elastics. 
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 The patients wearing these bulky appliances must be co-

operative to achieve the  desired treatment outcomes. It 

becomes challenging when the techniques developed for 

reinforcing anchorage, depends on patient compliance. 

The introduction of mini- screws in orthodontics have 

expanded the boundary of tooth movement without patient 

compliance. Mini-screws works on the basic principle of 

absolute anchorage. Absolute or infinite anchorage is 

defined as no movement of the anchorage unit as a 

consequence to the reaction forces applied to move teeth. 

Mini-screws are also known as TAD’s - Temporary 

Anchorage Device or Micro-implants or Ortho-implant 

which has brought about momentous transformation in the 

field of clinical Orthodontics. 

History 

Skeletal anchorage was suggested more than 75 years ago 

when Grainsforth and Higley1 placed vitallium screws in 

ramus of the mandible in 6 dogs to distalize the maxillary 

canine. But the application of force resulted in screw loss 

within 16 to 31days. Years later, Creekmore and  Eklund 
[2] evaluated that a small sized vitallium bone screw could 

withstand a constant force of adequate magnitude over a 

long period of time for retraction of the entire anterior 

maxillary dentition and it could be inserted just below the 

anterior nasal spine to treat a patient with a deep 

impinging overbite. Roberts et al [3] evaluated the osseous 

adaptations of rigid endosseous implants to continuous 

loading of 100 gms in rabbit femurs. Results suggested 

that the titanium implants contributed firm osseous 

anchorage for orthodontics and dentofacial orthopaedics. 

Roberts et al  [4]  further conducted considerable research 

on the use of retromolar implants for orthodontic 

anchorage. Onplant, a subperiosteal implant consisting of 

a thin circular titanium disc was introduced by Block and 

Hoffman in the year 1995 [5].In 1996,Bosquet et al [6] 

introduced a variant of interdental implants, that were 

endosseous implants but of smaller diameter. Ryuzo 

Kanomi [7] reported that 1.2mm diameter and 6-7 mm 

length titanium mini-implants, could be used effectively 

for anterior intrusion and retraction, and molar intrusion. 

Costa et al [8]  introduced, the Aarhus Anchorage System, 

a miniscrew with a bracket like head which aided the 

insertion of a full sized wire. Melsen and Costa9 through 

their extensive studies outlined primary stability as an 

important factor for mini implant success. They suggested 

that primary stability is important during the healing and 

remodelling period, especially when the implant is 

immediately loaded. Ohmae et al10 reported the results of 

a clinical and histological evaluation of titanium mini- 

implants used as anchors for orthodontic intrusion in 

beagle dogs. Park et al11 suggested that 1.2mm diameter 

microscrews could be inserted between the roots of the 

teeth to retract the six anterior teeth en mass and intrude 

mandibular molars at the same time. 

Classification  

Skeletal anchorage devices can be classified into two 

categories, based on their origin.12The first category has 

its origins in Osseo integrated dental implants and consists 

of  orthodontic mini-implants, the retromolar implants, 

and the palatal implants. The second category finds its 

origin in the surgical mini-implants, such as the one used 

by Creekmore and Eklund2 and those specified later by 

Kanomi7 and Costa et al.8 The variation between the 2 

categories are that devices of the second category are 

smaller in diameter, have smooth surfaces, and are 

designed to be loaded shortly after insertion.12 

Cope Classification [13] 

• Biocompatible- TADS 

• Biologic -Ankylosed and dilacerated teeth 

Labanauskaite etal.[14]suggested the following 

classification: 
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● According to the shape and size  

o conical (cylindrical)  

- Miniscrew implants 

- palatal implants  

- prosthodontic implants  

o miniplate implants  

o disc implants (onplants); 

 ● According to the implant bone contact  

o osseointegrated  

o nonosseointegrated;  

● According to the application  

o used only for orthodontic purposes (orthodontic 

implants)  

o used for prosthodontic and orthodontic purposes 

(prosthodontic implants). 

Ideal Characteristics 

The major difference between the presently available 

miniscrews relate to their composition, size, and design 

and include: (1) alloy or metal used for their 

manufacturing (2) diameter of threaded portion, (3) length 

of the implant, and (4) design of the head. An ideal 

miniscrew implant used for orthodontic anchorage should 

satisfy a broad set of requirements, which includes :  

• Biocompatibility;  

• Availability in different diameters and length sizes, 

and different designs (i.e., button or bracket head);  

• Simple and easy to insert 

• Capable of immediate loading 

• Removal without the need for complicated accessory 

equipment; and low cost.  

Biocompatibility 

Most of the available systems are made up of medical type 

IV or type V titanium alloy.  

Osseointegration  

Complete osseointegration of screws used in orthodontic 

applications complicates the removal process. So most of 

these devices are fabricated with a smooth surface, 

thereby diminishing the development of bone ingrowth 

and promoting soft tissue attachment at the typical 

conditions and in the absence of special surface treatment 

regimens.[15] 

Types of anchorage 

The miniscrew implants administers 2 different types of 

anchorage: direct and indirect. While using for Indirect 

anchorage, the miniscrews are connected through bars or 

wires to the reactive unit , whereas when used for direct 

anchorage, the miniscrews directly receive the reactive 

forces by acting as an anchor unit. [16] 

Head design  

Most of the currently available miniscrew implant systems 

are available in different designs to facilitate both direct 

and indirect anchorage and to avoid tissue irritation. The 

most common is the buttonlike design with a sphere or a 

double sphere like shape or a hexagonal shape. Miniscrew 

implants available with this design include the Aarhus 

Anchorage System, the Abso Anchor System, the Dual-

Top Anchor System etc. This design with a hole through 

the head or the  

neck of the screw, generally 0.8 mm in diameter is mostly 

used for direct anchorage. A bracketlike design is also 

available, which can be used for either direct or indirect 

anchorage as manufactured by the Aarhus Anchorage 

System, the AbsoAnchor System, the Dual-Top Anchor 

System, the Spider Screw Anchorage System etc. A hook 

design was used by the TOMAS miniscrew implant. 

The pitch of the screw threads 

Screw with tight pitch should be used in areas of dense 

bone. The layer of cortical bone is thin in the dental 

alveolus, thus a tighter pitch of the threads near the head 

of the screw will provide considerable contact with the 

cortical bone, higher pull out strength, and improved 

primary stability [17]. 
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Length of the screw 

Studies suggest that short screws performs as comparable 

to the longer ones. This is because the amount of contact 

with cortical bone is the major factor in stability. Amount 

of contact with medullary bone doesn’t make a major 

difference. Screws extending to the base of zygomatic 

process needs to be longer to reach the cortical bone. A 

long screw which passes through the alveolus to reach 

cortical bone on the other side does provide greater 

stability but it is not recommended due to its invasiveness 
[18]. 

Diameter of the screw: 

Screw which has to be placed in to the alveolar process 

must be narrow enough to fit between the teeth. Bone 

screws with diameter1.3mm to 2mm are currently used. 

Success rates are low for screws with diameter less than 

1.3mm.The stability and survival are more strongly related 

to amount of cortical bone contact rather than the diameter 

of the screw but a larger diameter screw does provide 

better primary stability when heavy force is applied [19]. 

The form of the tip: 

 
Figure 1: Parts of a miniscrew [39]: [a]Length, 

[b]Outerdiameter, [c]Depth, [d]Pitch,  [e]Lead angle 

 

 

Indications 

Due to the versatility of mini-implant enhanced 

mechanics, some situations that could be treated using 

traditional mechanics might be corrected in a shorter time 

and with better treatment outcome. In these kind of  

situations, mini-implant anchorage might be indicated if 

the patient’s desires can be better addressed and the 

benefits outweigh the risks. The usage of mini-implants 

might be beneficial for the following treatment objectives 

Corrections in the anteroposterior dimension [21-24] 

1) Patients with full-step Class II malocclusion and 

severe overjet with the need for extraction of the 

maxillary first or second premolars and  the retraction 

of the maxillary anterior teeth. Absolute anchorage is 

indicated because anchorage loss is unfavourable in 

this kind of situation, and treatment time can be 

reduced by en-masse retraction.  

2)  Patients with severe bimaxillary protrusion with the  

complaint of unpleasant profile or lip incompetence 

and who are reluctant to wear headgear could be 

treated with mini-implants after 4 premolar 

extractions because they allow for maximum 

retraction with maximum impact on profile.  

3) Patients requiring canine substitution because of 

agenesis of the lateral incisor may be benefitted with 

the use of miniscrews. Absolute anchorage allows for 

protraction of the posterior segments, thus making 

canine substitution an option even in a Class I molar 

relationship, a conventional contraindication for 

canine substitution. 

4) Mini-implants can be used for the protraction of 

posterior segments, especially for closing extraction 

space, or for tooth agenesis or tooth loss if prosthetic 

replacement is not advised..  
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5)  Patients who requires molar distalization for 

correction of Angle Class II malocclusion and to 

relieve the crowding. 

6) Complete maxillary and mandibular arch distalization 

using mini screws placed in Infra zygomatic crest and 

buccal shelves respectively. 

Corrections in the vertical dimension [25-27] 

1) Anterior open bites could be corrected with the 

intrusion of maxillary posterior segments in patients 

with posterior maxillary excess  

2) Mini-implants can be used for the vertical control of 

mandibular posterior segments in high-angle cases. 

3) Anterior open bites can be corrected by a combination 

of the above.  

4) Intrusion of Maxillary incisors in patients with deep 

bite and excessive gingival display.  

5)  Intrusion of Mandibular incisors in patients with deep 

bite and deep curve of Spee. 

6)  Deep bites can be corrected by a combination of the 

above. 

7)  Canted occlusal planes can be corrected. 

Corrections in the Transverse Dimensions 

1) The use of MARPE appliances such as MSE can be 

used to correct transverse maxillary deficiency in 

adolescent patients with minimal dentoalveolar side 

effects.[28] 

Single tooth movement, mutilated dentition and 

preprosthetic orthodontics [29,30] 

1) Mini-implants can be used for single-tooth intrusion in 

patients with extruded antagonists, uprighting of the 

molars and space management 

2) In patients with mutilated dentition desirable 

anchorage can be achieved. 

Complications  

Inflammation, infection, and tissue irritation 

  

Inflammation and infection of the tissues around the 

implant site might occur.[31-33] Thorough oral hygiene is 

necessary, and the use of 0.2% chlorhexidine mouth rinses 

or dental floss dipped in 2% chlorhexidine can be 

recommended to evade and control any inflammation or 

infection that might develop.[33] 

 At situations where the patient has purulence, pallor, or 

inflammation, management with an appropriate antibiotic 

is recommended.[32] An essential factor to help avoid tissue 

inflammation is the determination of the best site for 

miniscrew implant insertion.[34] It is recommended that the 

miniscrew implants should be inserted in keratinized 

gingiva when possible[12] and that frenum and muscle 

tissue should be avoided.[35] Hypertrophy of the mucosa 

covering the implant might appear as a complication of 

placing it in nonkeratinized gingiva. In such situations the 

placement of a healing cap abutment is advised at the time 

of insertion,[32] or the clinician could allow the mucosa to 

cover the miniscrew implant, with only a wire or an 

attachment on it passing through the mucosa.[12] 

Injury to adjacent structures 

Injury to the adjacent roots, periodontal ligaments, nerves, 

and blood vessels is a major concern in miniscrew implant 

insertion.[33] In such circumstances, the patient usually 

shows pain on percussion and mastication in cases of 

periodontal injury, and sensitivity to hot and cold in case 

of root injury.[33] In these situations, the miniscrew implant 

should be immediately removed.[31] The prognosis of the 

injured tooth depends on whether the pulp has been 

injured or not. 

Failure 

Failure of the miniscrew implants occur if there is lack of 

stability at insertion time due to inadequate thickness of 

the cortical bone.[31] If this complication appears, an 

alternate site should be adopted to insert the miniscrew 

implant. The miniscrew implant may be lost or become 
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loose as a result of various factors, such as inflammation 

of the peri-implant tissues or improper placement.[31] In a 

study by Miyawaki et al.,[34] it was reported that instability 

and failure of titanium miniscrew implants inserted in the 

buccal alveolar bone of the posterior region were 

associated with an implant thread diameter of 1.0 mm or 

less. The same study also reported that patients with high 

mandibular plane angles may not be a suitable candidate 

for miniscrew implantation, because they often display 

thin cortical bone, which may lead to implant failure. 

Recent advancements 

In 2010, Lee et al introduced an RPE reinforced by 

orthodontic miniscrews (MARPE) positioned on the 

palatal bone. To avoid multiple surgeries, nonsurgical 

maxillary expansion was performed with the MARPE to 

achieve both skeletal and dentoalveolar expansion for 

transverse correction. [36] 

In 2016, Suzuki et al[37] changed the rapid maxillary 

expansion appliance, securing it by means of miniscrews 

(MARPE); however, with a different design (Peclab, Belo 

Horizonte, Brazil) MARPE's new design has been used in 

a number of patients with atrophic maxilla, both young, 

growing patients and adult ones. Park and Hwang, Moon 

and MacGinnis et al developed the maxillary skeletal 

expander (MSE, Biomaterial Korea, Seoul, South Korea) 

with four miniscrews installed into the expansion screw 

body, parallel to the midpalatal suture and to 

itself.[38]Maxillary Skeletal Expander (MSE) is a unique 

MARPE, with posterior force loading and bi-cortical 

engagements of implants, and the expansion force is 

concentrated near the suture according to the FEM study. 

This approach  reduced bone bending and dental tipping, 

and assisted in disarticulating the premaxillary sutures 

connecting the maxilla to the skull. MSE can effectively 

cause non-surgical mid-facial expansion in mature 

patients, disarticulating all sutures associated with 

maxillary complex. 

Conclusion 

The use of  miniscrew implants expands the envelope of 

discrepancies that are potentially correctable by 

orthodontic and dentofacial orthopaedic treatment. In 

conclusion, the incorporation of mini implants into the 

treatment plans has had an exceptional impact in the field 

of dentistry. They represent a feasible alternative for 

orthodontics in obtaining absolute anchorage. It not only 

allow to challenge the Newton's third law and carry out 

orthodontic actions without  

reaction, which was one of the greatest woe for 

orthodontist  but it also facilitated difficult treatments, 

such as molar intrusion, uprightness distalization, and 

protraction. Due to its reduced size, low costs and 

especially, lack of necessity of the patient's cooperation 

and the fact that they do not jeopardize aesthetics, mini-

implants can be inserted in many different spots, making 

innumerable clinical application possible and being 

demanded increasingly at orthodontic clinics. 
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