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Abstract 

 Introduction: 

 Conventional anchorage methods generally require patient corporation which may result in 

undesirable contrary movement of teeth and can be restricted in dentitions that are 

compromised. Miniscrew and miniplate are specifically designed for enhancing orthodontic 

anchorage and are being increasingly implemented into orthodontics. Objectives: To conduct a 

scoping review for the evaluation of the success rate of miniscrew and miniplates as anchorage 

unit during orthodontic treatment.  

Methods: Strategic and detailed search of the literature in various databases was commenced 

till October 2020 utilizing free text and MeSH terms, followed by PRISMA to classify different 

studies for extraction of the data. 

 

mailto:pankajwadhwa59@gmail.com
mailto:drpradeepraghav@gmail.com
mailto:shalu.j07@gmail.com
mailto:doctoramit2010@gmail.com
mailto:drprashantsharma94@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 

 

 

    Volume No. 2, Issue. 3 , 2022  Page 2 

 

International Journal of Multidisciplinary 

Research and Explorer (IJMRE) 
E-ISSN: 2833-7298, P-ISSN: 2833-7301  

Received: 2022-07-12  

Accepted: 2022-09-10 

Published Online: 2022-09-30 
 

Results and conclusions: It was concluded that granulation tissue formation and rate of 

Inflammation was higher in miniplate than miniscrew, however statistical differences were not 

found. Another factor observed was the effect of mean age on the success rate of miniscrew and 

miniplate between the age group of 10-20 years and 20-30 years. It was found that the success 

rate of both miniscrew and miniplate were similar in both the age groups but as the age advanced 

from 10-20 years to 20-30 years, the success rate of miniscrews decreased while it remained 

constant for miniplates. Based on the length, it was seen that in both primary and secondary 

insertions 8.0-mm miniscrews weresignificantly safer than the 6.0-mm miniscrews whereas, for 

diameter, a screw of 1mm or less was associated with mobility or failure of the miniscrews. In 

relation to the site palatal implants in fixed appliance therapy. However, of placement in the 

posterior region miniscrews in the different factors like insufficient space, problems in maxilla 

was a higher success rate than that in the mandible.Keywords: Miniscrews,Miniplates, Success 

rate, Maxilla, Mandible. 

Main Points: 

1. Granulation tissue formation and the rate of Inflammation was higher in miniplates than 

miniscrews. 

 2. The success rate of both miniscrews and miniplates were similar in both the age groups but as 

the age advanced from 10-20 years to 20-30 years. 

3. The success rate of miniscrews decreased with age from 20- 30 years while it remained 

constant for miniplates. 

4. Based on the length, 8.0-mm miniscrews were significantly anterior en-masse retraction, 

molar uprighting, molar more stable than the 6.0-mm miniscrews in both primary and 

secondary insertions 

5. Based on diameter, a screw of 1mm or less was associated with mobility or failure of the 

miniscrews. 

I. Introduction 

Anchorage is one of the demandingaspectsofOrthodontics.Headgear, elastics, and a number of 

other appliances have been suggested as effective forms of Miniscrews can also be repositioned 

during treatment to allow all intended tooth movements to be accomplished orthodontic 

anchoragefor since long. The use ofConventional anchorage methods generally requires patient 



 

 

 

    Volume No. 2, Issue. 3 , 2022  Page 3 

 

International Journal of Multidisciplinary 

Research and Explorer (IJMRE) 
E-ISSN: 2833-7298, P-ISSN: 2833-7301  

Received: 2022-07-12  

Accepted: 2022-09-10 

Published Online: 2022-09-30 
 

cooperation and often results in undesirable tooth enough to be placed in any space in the 

alveolar bone, even movements. Also, their use can be restricted in patients in interdental areas. 

However, there are failures as well like with compromised dentitions.1The incorporationof the 

fracture at the time of placement, loosening under loading, skeletal anchorage systeminto 

orthodontic treatment forthe last 25 years has been able to overcome some of these and 

impingement on roots either during placement or during tooth movement. shortcomings of 

conventional anchorages. 

Absolute anchorage needs have paved the way for the developmentof miniscrews and it all 

started with the use of conventional dental implants, retromolar implants, andpalatal implants in 

fixed appliance therapy. However, different factors like insufficient space, problems in 

connecting to orthodontic attachments, and cost factor became limiting and this led to the 

development of smaller devices that could be placed in various locations in the dental arch.1 

Miniscrews and miniplates weredesigned for such purpose and are beingprogressively adopted 

into orthodontics practice for absolute anchorage needs. The indications for treatment with 

miniscrew implants include, to name a few, molar protraction, intrusion of supra- erupted teeth, 

intrusion of posterior in anterior open bite, 4. Based on the length, 8.0-mm miniscrews were 

significantly anterior en-masse retraction, molar uprighting, molar distalization, traction 

ofimpacted canine, and attachment of protraction facemask.2 

Recent scientific literatureis replete with articles about the application of miniscrewsin 

orthodontics and their small size and apparent ease of placement add to their merit. Miniscrews 

can also be repositioned during treatment to allow all intended tooth movements to be 

accomplished and they have addedadvantages of low cost, simple surgical placement, and ease 

of removal. They are small enough to be placed in any space in the alveolar bone, even in 

interdental areas. However, there are failures as well like fracture at the time of placement, 

loosening under loading, skeletal anchorage systeminto orthodontic treatment forthe last 25 years 

has been able to overcome some of these and impingement on roots either during placement or 

during tooth movement. 

To overcome the limitations of miniscrews, surgical miniplates with intraoral attachments have 

been used as analternateto serve as temporary skeletal anchorage devices (TSAD). Miniplates are 

associated with less fracture raterisk of root impingement as they are placed at a saferistance 
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from the roots & also allow the free movement ofoots over the TSAD. The initial stability and 

survival rate (“Miniscrews”) AND (“Miniplates”)) AND of orthodontic mini-implants are highly 

dependent on the (“Orthodontics”)/ ((“Success rate”) AND (Miniscrew)) amount of cortical bone 

at their insertion site. In areas with AND (Miniplates)) AND (“Orthodontics”). limited bone 

availability, miniplates are preferred to This search strategy was applied to the key databases 

provide effective skeletal anchorage.3However, the need for surgery and high cost are their 

disadvantages 

Orthodontic literature has a good number of studies that have evaluated the success of 

miniscrews based on various parameters which are Granulation formation rate (GFR), 

Inflammation rate,4 Mean age & Site of Placement5 but very few researches have been 

conducted on the stability of miniplates. However, as per the limited studies available, miniplates 

are also said to be an equally effective method of enhancing the anchorage but since the number 

of studies based on the stability of miniscrews exceeds that of miniplates a judicious comparison 

between the two is not availableso the main aim of this scoping review was to evaluate the 

success rate of miniscrews and miniplates asanchorage unit for orthodontic treatment based 

onGranulation formation rate, Inflammation rate, Mean age, and Site of placement. 

II. Search Strategy And Selection Criteria 

A scoping review of the literature was conducted to evaluate success rate of miniscrew and 

miniplates as anchorage for orthodontic treatment. The PRISMA search strategy was planned to 

use the MeSH terms and Boolean terminology: 

((“Success Rate”) And (“Miniscrews”)) And (“Orthodontics”)/ ((“Success Rate”) And 

(“Miniplates”)) And (“Orthodontics”)/ (“Success Rate”) Or(“Miniscrews”) And (“Miniplates”)) 

And(“Orthodontics”)/ ((“Success Rate”) And (Miniscrew)) And (Miniplates)) And 

(“Orthodontics”). 

This search strategy was applied to the key databases PUBMED, SCOPUS, WEB OF 

SCIENCE.Furthermore, the reference lists of the included studies and previous reviews were 

thoroughly searched to identify any potential articles to be included in this review. We restricted 

searches to trials in human participants with the full text published in English. We also searched 

Case reports, Grey literature, and unpublished literature in ClinicalTrials.gov, and full research 

articles were included except abstract for scientific presentation and review papers. The included 
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articles were screened thoroughly, and the level of evidence was determined based on Oxford 

Centre for Evidence-based Medicine (OCEBM). 

 

Inclusion Criteria: 

a)Patients Who Were Treated With Orthodontictreatment With The Use Of Miniscrews And 

Miniplates. 

 Healthy patients from both genders and from 10 to 30 years of age. 

 Optimum Oral Hygiene before treatment with  no signs of gingivitis and/or 

periodontitis. 

b) No restrictions on patient’s sex, city, country, ethnicity, and socioeconomic status 

Exclusion Criteria: 

 Patients with poor oral hygiene. 

 Those who are not treated with miniscrews and miniplates were excluded.\ 

 Studies done on Animals were also excluded. 

III.Study Design 

 Included those studies in which the investigators used miniscrews and miniplates as 

anchorage for intervention. 

 No restrictions were implemented regarding the follow-up time or the number of participants. 

 Studies on the human population published in the English language were included.included 

 Systematic reviews, Meta-analysis, Randomized Controlled Trials, Case-Control, Cohort 

studies, Case reports, full research articles, and review papers were included except for the 

commentaries. 

IV.Information Sources 

The search was conducted by using the following databases 

 PubMed / Medline 

 Scopus 
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 Web of Science 

 

 

V. .Literature Searchand Screening 

The PRISMA search strategy was planned to use the MeSH terms and Boolean terminology: 

((“Success rate”) AND (“Miniscrews”)) AND(“Orthodontics”)/ ((“Success rate”) AND 

(“Miniplates”)) AND (“Orthodontics”)/ (“Success rate”) OR (“Miniscrews”) AND 

(“Miniplates”)) AND (“Orthodontics”)/ ((“Success rate”) AND (Miniscrew)) AND (Miniplates)) 

AND (“Orthodontics”). 

This search strategy was applied to the key databases PUBMED, SCOPUS, WEB OF SCIENCE. 

Furthermore, the reference lists of the included studies and previous reviews were thoroughly 

searched to identify any potential articles to be included in this review. We restricted searches to 

trials in human participants with the full text published in English. We also searched Case 

reports, Grey literature, and unpublished literature in English language were included. 

ClinicalTrials.gov, and full research articles were except abstractfor scientific presentation and 

review Controlled Trials, Case-Control, Cohort studies, Case reports, full research articles, and 

review papers. The included articles were screened thoroughly, and thelevel of evidence was 

determined based on Oxford Centrefor Evidence-based Medicine (OCEBM). (Table.1) 

VI.Results 

 A.1 Study Selection: 

There were a total of 1027 articles identified through thesearch strategy and sources listed 

previously. After removal of duplication 941 articles were taken. All the titles were screened, out 

of which a total of 855 articles were rejected as they were not matching the search question. On 

the screening of abstracts, 27 articles were excluded as they were not related to success rate, 

animal study, or not in the English language. The remaining 59 articles were read for a complete 

evaluation of the text out of which 31 articles were excluded as they were not meeting the 

inclusion criteria. Finally, 28 articles were selected for inclusion in this review for qualitative and 

quantitative synthesis. (Figure 1) 
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Figure 1. PRISMA Search Algorithm 

A.2 Study Characteristics: 

All Included articles were all in English Language and published between 2000 to 2020. The 

articles included were on subjects treated with miniscrews and miniplates as anchorage for 

orthodontic treatment. There wasa total of 28 prospective and retrospective studies taken in this 

scoping review. (Table 2-6) 

VII. Discussion  

The aim of this scoping review was to evaluate the success rate of miniplates and miniscrews, as 

skeletal anchorage. These are the most effective bone anchor system method which is used in 

cases having inadequate dental anchorage required for optimum orthodontic tooth movement. It 

iswell known that articles of prospective and retrospective study both can provide clinical 

evidence and form the source of a good quality scoping review. Amongst them, there were few 

articles that compared different factors between miniscrews and miniplates, based on the choice 

of the clinician and many other factors in choosing the type of anchorage method to be used. 

Recent methods such as miniscrewhave proved to be an alternative anchorage system. Through 

insertion, they are easily placed and removed and can be packed immediately. However, stability 

is limited after loading with torsion. Miniplates provide various advantages such as high 

anchorage, less root injury, high success rates, and less risk of fracture. 

The aim of this scoping review is to discuss the success rate of miniscrew and miniplates in 

orthodontics patients. The selected studies are of different level of evidence which was used to 

answer the clinical question posed in this scoping review. This study included a review of factors 

(Granulation formation rate, Inflammation rate, Mean age & Site of Placement) related to the 
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success rate of miniscrews and miniplates installed in the maxilla and mandible in different 

regions. 

Among Selected articles there was only one manuscript whichcompared miniscrew and 

miniplates in terms of granulation tissue formation rate and inflammation rate factors was 

considered for miniscrew and miniplates. In this study 0.9% of subjects showed granulation 

tissue formation while using miniplates, whereas only 0.6% showed granulation tissue when 

palatal screws were used a nd n one of t he subje c ts s h owed granul ati on ti ssue formation in 

the group where self drilling screws wereplaced. Similarly, the rate of Inflammation was 7.6% in 

theminiplate group which was higher than 1.3% in the self drillingminiscrew group and 2.5% in 

the palatal screw group. 

To study the effect of mean age as a significant factor in assessing the success rate of miniscrews 

and miniplates, the present study was segregated amongst two mean agegroups, ranging from 10 

to 20 years for early adolescentsand 20 to 30 years for adults. 

According to various studies focusing on 10-20 year age group, the overall success rate of 

miniscrew ranged from 77%-100%.20,21,23 However when miniplates were used for a similar 

age group, studies have shown a lesser variation with a mean survival rate of 93.6%.16,29Total 

of 19 articles for miniscrew and 7 articles for miniplates were selected for evaluating the effect 

of overall success rate on mean age between 20 to 30 years. 

As for the success of miniscrew, Hoi- Jeong Lim et al12 in their study found that the overall 

success rate of miniscrews was 83.6% whereas the mandible had a more success rate of 0.48 

times than that of the maxilla, similar results were found by Watanabe et al19 where in a 

superlative results were seen when the screws are loaded significantly higher success rate was 

observed in the maxilla(90.6%) when compared to the mandible(70.69%). The possible reason 

for this has been explained by Kuroda et al10 who concluded that the proximity of the miniscrew 

to the root surface is a potential threat for the failure of miniscrew anchorage and this is more 

evident in the mandible and thus the miniscrew failure rate is more in the mandible than that of 

the maxilla. 

The stability of miniscrew is also dependent on its length, this has been stated by Maino et al.17 

In another study by Suzuk et al,22 the authors took length as a prime factor to check the stability 

of miniscrew and found a significantly lower success rate with 5-mm miniscrews in comparison 

to the 6-mm and 7-mm miniscrews, showing a direct groups, ranging from 10 to 20 years for 

early adolescents correlation between the length of miniscrew and its stability. In a similar 

study,Uesugi et al25 found 8.0-mm miniscrews to be significantly more stable than the 6.0-mm 

miniscrews. Thus, it can be concluded that a screw with a greater length tends to be more stable 

than a screw with smaller length. 
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Another factor that affects the stability of miniscrew is its diameter. G.Janson et al21 in this 

study found that a screw with a diameter of 1.0 mm or less was associated with the mobility or 

failure of the miniscrew. However other authors such as Maino et al17 have stated that the screw 

diameter resulted in no significant effects and rather the alit y of bone h a s a grea t er r o le t o p 

la y i n t he st a bi l i t y of m in is cr e w w h ere soft bo n e qual it y and ha r d bo n e qu alit y a 

re t hre a t fac t ors f or mi n i screw fa il ure, wh il e the superlative results were seen when the 

screws are loaded into the bone of medium quality i.e. 10-15 Ncm. This has been more 

elaborately studied by Ichinohe et al27 who concluded that mini-screws could be stabilized when 

the cortical bone thickness was ≥1.5 mm. The success rate was significantly higher in groups in 

which insertion depths of ≥4.5 mm. These results showed that sufficient cortical bone thickness 

is important for the primary stability of mini-screws with less impact on the screw diameter. 

Takashi Watanabe et al26 conducted a study and concluded that the overall success rate of 

miniscrew was85.80%. In their study, one of the main factors analyzed was Mean insertion 

torque where the values were 10.7±1.9 N.cm in the failure group and 8.5±2.1 N.cm in the 

success groupshowing that one of the main causes of failure of Miniscrew is increased torque 

during insertion. Makoto Suzuk22 also obtained similar results in his investigation in which the 

miniscrews when it is placed with insertion torque greater than 10Ncm had a lower success rate. 

This can be a possible explanation for a higher rate of m in is c r e w fro m t h e c r e s t i s m o re 

com p s t ib le w ith a de ns er miniscrew failure in the posterior part of the mandible due to the 

compact nature of bone in that region which tends to increase the insertion torque and leads to 

poor stability of miniscrew. 

One reason which can affect the stability of miniscrew as stated by Hoi- Jeong Lim et al15 is the 

clinician’s experience. They examined more than 20 miniscrews were placed by more 

experienced clinicians. The results have shown that there is an approximately 3.6-fold higher 

success rate of initial stability compared with those placed by less experienced clinicians after 

adjusting for the insertion site. Thus the results suggested that the initial stability depends on 

both, the clinician’s experience as well as the insertion site. 

A similar factor of less clinical importance has been studied extensively by Nikolaos Topouzelis 

et al18, who stated that factors such as the number of miniscrews usedper patientand correlated 

with the success rate of c on duc te d by C hun g Ho e t al 8 w h o al so c o nf i rme d th a t 

miniscrews. It wasnoticed that thesuccess rate decreased by 67% whenever supplementary 

miniscrew was used in thepatient’s oral cavity, They also evaluated the soft tissue type of 

placement resulted in a lower success rate whenever miniscrews were placed in movable 

mucosa. 

With respect to the miniscrews placed on the palatal aspect,Young Ho Kim et al13 observed that 

the total showing that one of the main causes of failure of nu m b er o f m in is c r ew s p la ced 
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fo r mi d pa latal r e s ul t ed inanoverall success rate was 90.80%. However,Ramzi Haddadet 

al30 concluded that the distance to the alveolar crest was strongly associated with the long-term 

stability and success of orthodontic mini implants. More apical placement of the can be a 

possible explanation for a higher rate of m in is c r e w fro m t h e c r e s t i s m o re com p s t ib 

le w ith a de nsand thicker bucco-lingual/palatal bone level and this also enhances the long term 

stability of miniscrew. 7 articles were selected in which miniplates were used by different 

authors for mean subject age between 20 to 30 years. 

Contrary to the literature available for miniscrews, very few researches have been conducted on 

the stability of miniplates. However, as per the limited studies available miniplates are also said 

to be an equally effective method of enhancing anchorage. Of various parameters that were used 

to evaluate the stability of miniscrews, Shouichi Miyawaki et al6 concluded that there was no 

significant association between the success rate and variables such as screw length, location of 

implantation, surgical approach,loading ( immediate or delayed),age or gender and the overall 

success rate was found to be 96.40% of the studied samples. Similar results were seen in the 

study per patientand correlated with the success rate of c on duc te d by C hun g Ho e t al 8 w h o 

al so c o nf i rme d th a tthere was no significant differences in the risk factors for failure of 

miniplates withan overall success rate of 95.5%. 

Although miniplates have proven to be very stable, there are a few demerits that have been 

reported in a study conducted by Marie A. Cornelis,1 who observed that the most common 

problems were postsurgical swellingwhich usually lasts 5 days on average, and also observed 

thatmore than a third of the patients experienced having cheek irritation initially but it lessened 

over time and resulted in82% of the patients determines that the surgical number of other 

limitations were also found such as small experience was better. 

Raymond Lam et al24 also found soft tissue inflammation as the most common complication, 

which was amenable to focused oral hygiene and antiseptic rinses and also 40% of cases 

experienced mild complications. 

Site of Placement:The placement site of miniscrews in the mandible has shown a significant 

difference in adults. Cheol-Hyun Moon5 concluded that dislodgement of theOrthodontic 

miniscrew implant occurred in the first twomonths after insertion, when placed in the posterior 

region of the maxilla & mandible and more than 90% of thefailures occurred within the first 4 

months. In another study,Makoto Suzuki et al22 concluded that the success rate of the 

miniscrews in the maxilla (93.4%) was higher as compared to that in the mandible (70.3%) when 

miniscrew was placed b/w maxillary second pre-molars and firstmolars in both maxilla 

&mandible.AlthoughShouichiMiyawaki et al6 evaluated the placement of miniplates and 

concluded that a significant association could not bedetected between the success rate and the 

site of implantation. 



 

 

 

    Volume No. 2, Issue. 3 , 2022  Page 11 

 

International Journal of Multidisciplinary 

Research and Explorer (IJMRE) 
E-ISSN: 2833-7298, P-ISSN: 2833-7301  

Received: 2022-07-12  

Accepted: 2022-09-10 

Published Online: 2022-09-30 
 

The limitation of this scoping review was that various Comparative studies which were ideally 

required were notavailable which could have helped us in assessing various factors such as bone 

density, infection, smoking, and gender. Along with this maximum number of studies included 

were of Level 4 according to the level of evidence as Randomized Controlled Trials and 

systematic reviews were not available in the literature, and since studies of different levels of 

evidence were taken for this review anumber of other limitations were also found such as 

smallsample size for males as compared to females, subjects who have dropped out of the study 

during treatment, along with this comparisonwas not done in some studies which might have led 

us to a certain degree of bias in the present study. 

VIII. Summary And Conclusion 

For the purpose of orthodontic anchorage, miniscrews, and miniplatesare being progressively 

adopted into orthodontic practice. However, there are associated factors that cause the failure of 

miniscrews, like fracture during placement, loosening over time, underloading, and impingement 

onroots either during placement or tooth movement. On the other hand, miniplates, which are 

placed at a safe distancefrom the roots offer the advantages of reduced risk of root impingement 

and allow free movement of roots past the temporary skeletal anchorage device. Hence, this 

studywas conducted to evaluate the success rate of miniscrews Miyawaki et al6 evaluated the 

placement of miniplates and concluded that a significant association could not be and miniplates 

during orthodontic treatment. 

It was concluded from this scoping review that granulation detected between the success rate and 

the site of tissue formation and the rate of Inflammation was higher inminiplates than in 

miniscrews, however, statistical The limitation of this scoping review was that various 

differences were not found. Another factor that wasobserved was the effect of mean age on the 

success rate ofminiscrews and miniplates between the 10-20 years agegroup and 20-30 years age 

group. It was found that the both primary and secondary insertions whereas forsuccess rate of 

both miniscrews and miniplates weresimilar in both the age groups but as the age advanced from 

10-20 years to 20-30 years, the success rate ofminiscrews decreased while it remained constant 

for miniscrews in the maxilla was higher than that in theminiplates. Based on the length, 8.0-mm 

miniscrews weresignificantly more stable than the 6.0-mm miniscrews in group and 20-30 years 

age group. It was found that the both primary and secondary insertions whereas for success rate 

of both miniscrews and miniplates were similar in both the age groups but as the age advanced 

from 10-20 years to 20-30 years, the success rate of diameter, a screw of 1mm or less was 

associated with mobility or failure of the miniscrews. In relation to the site of placement in the 

posterior region success rate of the miniscrews decreased while it remained constant for 

miniscrews in the maxilla was higher than that in the miniplates. Based on the length, 8.0-mm 

miniscrews were mandible. 
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Table 2. Evaluation Of Rate Of Granulation Tissue Formation &Inflammation Rate On 

Success Rate Of Miniscrews & Miniplates 

 

Table 3. Evaluation Of Mean Age (From 10 To 20 Years) On Success Rate Of Miniscrew And 

Miniplates 
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Table 4. Evaluation Of Success Rate In Mean Age (From 20 To 30 Year) For Miniscrews And 

Miniplates As Anchorage Unit. 
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Table 5. Comparison Of Success Rate According To Site Of Placement Between Miniscrews 

And Miniplates 

 

Table.6 Results Of The Reviewed Articles 
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Table 1: Oxford centre for Evidence-Based Medicine 2011 Levels of Evidence 

 

 

*Level may be graded down on the basis of study quality, imprecision, indirectness (study PICO 

does not match questions PICO), because of inconsistency between studies, or because the 

absolute effect size is very small; Level may be graded up if there is a large or very large effect 

sizes ** As always, a systematic review is generally better than an individual study. 
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