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RESUMO 

 

Paiva, TT; Lorenzoni, DC; Mattos, CT. Dor relacionada à inserção de mini-implantes: 

uma revisão sistemática e meta-análise. Niterói: Universidade Federal Fluminense, 

Faculdade de Odontologia; 2018. 

 

O objetivo desta revisão sistemática foi avaliar a severidade da dor relatada 

pelos pacientes após colocação de mini-implantes ortodônticos nos períodos trans- 

operatório e pós-operatório. A busca eletrônica foi feita nas seguintes bases de 

dados: Medline via Pubmed, Scopus, Web of Science, Cochrane Library e BVS 

(Lilacs e BBO), e no Sistema de Informação Grey Literature da Europa (SIGLE) até 

Outubro de 2016, e atualizada até Janeiro de 2018. Os critérios de inclusão foram: 

ensaios clínicos randomizados e controlados (RCTs) ou estudos clínicos não 

randomizados prospectivos e retrospectivos; estudos com pacientes em tratamento 

ortodôntico, com inserção de mini-implantes na região interradicular do osso alveolar 

para auxiliar mecânica ortodôntica; avaliação da intensidade da dor por meio de 

escala numérica (EVA – escala visual analógica - ou escala NRS - Numerical Rating 

Scale) durante ou pós-procedimento. Buscas complementares foram realizadas nas 

referências dos artigos incluídos. A avaliação de risco de viéses foi realizada de 

acordo com as ferramentas Cochrane Collaboration´s, utilizada na avaliação de 

RCTs; e Robins-I, utilizada na avaliação dos ensaios clínicos não randomizados. No 

total, 1463 artigos foram encontrados, sendo que apenas 13 atendiam aos critérios 

de elegibilidade. Na qualificação de risco de viéses pela ferramenta Robins-I, seis 

artigos foram classificados como moderados, um como crítico e outros dois como 

sérios. A qualificação dos artigos feita pela ferramenta Cochrane Collaboration´s 

encontrou quatro domínios com risco não claro, e dois com alto risco de viéses. A 

meta-análise foi realizada através do software Comprehensive Meta-Analysis e 

pode-se concluir, com evidência moderada, que em uma escala de 0 a 10 a 

expectativa (effect size 4,45) da dor esperada pelos pacientes foi maior do que 

aquela efetivamente gerada pelo procedimento (effect size 3,35); e que após vinte e 

quatro horas do procedimento a dor é quase inexistente (effect size 0,32).  

 

Palavras-chave: DAT; dor; escala visual analógica; revisão sistemática; meta-análise 

 



 

ABSTRACT  

 

Paiva, TT; Lorenzoni, DC; Mattos, CT. Pain related to mini-implant insertion: a 

systematic review and meta-analysis. Niterói: Universidade Federal Fluminense, 

Faculdade de Odontologia; 2018. 

 

  The objective of this systematic review was to assess the severity of pain 

reported by patients after placement of orthodontic mini-implants in the intraoperative 

and postoperative periods. The electronic search was carried out in the following 

databases: Medline via Pubmed, Scopus, Web of Science, Cochrane Library and 

VHL (Lilacs and BBO), and in the Grey Literature Information System of Europe until 

October 2016 and updated until January 2018. Inclusion criteria were: randomized 

controlled trials (RCTs) or non-randomized prospective and retrospective clinical 

trials; studies with patients in orthodontic treatment, with insertion of mini-implants in 

the interradicular region of the alveolar bone to assist orthodontic mechanics; 

assessment of pain intensity by numerical scale (VAS or NRS). Additional searches 

were conducted in the references of the included articles. The assessment of the risk 

of bias was based on according to the Cochrane Collaboration's tools, used in the 

evaluation of RCTs, and Robins-I, used in the evaluation of non-randomized clinical 

trials. A total of 1463 articles were retrieved, and only 13 met the eligibility criteria. In 

classification risk of biases by the Robins-I tool, six articles were classified as 

moderate, one as critical and two as serious. The classification of articles by the 

Cochrane Collaboration's tool found four domains with unclear risk, and two with high 

risk of bias. The meta-analysis was performed in the Comprehensive Meta-Analysis 

software  and it can be concluded, with moderate evidence, that the expectation 

(effect size 4.45) of the pain was greater than that actually generated by the 

procedure (effect size 3.35), and that after twenty-four hours of the procedure the 

pain is almost non-existent (effect size 0.32). 

 

Keywords:  TAD; pain; visual analog scale; systematic review, meta-analysis 
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1.INTRODUÇÃO 

 
 
  O controle da ancoragem é essencial para o sucesso da maioria dos 

tratamentos ortodônticos.  Kanomi1, em 1997, implementou a utilização de implantes 

para ancoragem de tamanhos menores, o que trouxe vantagens adicionais em 

relação aos dispositivos de ancoragem já existentes, como aumento no número de 

sítios de instalação2 e menor desconforto ao paciente. Além disso, apresentam 

características como bom controle de ancoragem, diminuição de efeitos colaterais 

da mecânica aplicada, boa estabilidade, facilidade da técnica cirúrgica e 

necessidade de pouca cooperação do paciente3. Desde então, o uso de mini-

implantes (MIs) tem se tornado rotina na clínica ortodôntica, facilitando e viabilizando 

planos de tratamento devido às suas inúmeras aplicabilidades.  

  Apesar de todos os benefícios oferecidos pelo uso desses dispositivos, ainda 

se observa na clínica ortodôntica considerável apreensão por parte dos pacientes 

em aderir à sua instalação. Alguns estudos4;5;6;7 mostram que a expectativa de dor 

em relação à colocação de tais dispositivos supera a dor efetivamente 

experimentada pelos pacientes nos tempos transoperatório e pós-operatório. Isso 

significa que há um receio superestimado em relação à dor e ao desconforto, que 

pode ser explicado por experiências dolorosas vivenciadas pelos pacientes em 

tratamentos dentários prévios ou durante o próprio tratamento ortodôntico; devido ao 

uso de elástico separador, alinhamento e nivelamento com arcos iniciais e após as 

consultas de ativações de rotina8.  

  A possibilidade de sensação dolorosa desconhecida resultante do 

procedimento cirúrgico para a instalação dos mini-implantes pode levar o paciente a 

optar por um dispositivo de ancoragem menos eficaz na mecânica ortodôntica, 

porém menos invasivo9.  Sendo assim, a cooperação do paciente com o tratamento 

ortodôntico não está relacionada apenas ao conhecimento da eficácia do método 

que será aplicado no seu plano de tratamento, mas também à experiência prévia de 

dor e desconforto vivenciada por ele10.   Devido tal relevância sobre o curso do 

tratamento, a sensação dolorosa relacionada ao mini-implante passou a ser objeto 

de pesquisa.  

           Alguns trabalhos4;7;10;11;12;13;14;15;16;17;18;19;20 se propuseram a avaliar a 

experiência em relação à dor vivenciada pelos pacientes ortodônticos que, em 
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determinado momento do tratamento, utilizaram mini-implantes como forma de 

ancoragem. Além de buscar o conhecimento de como a dor da inserção de tais 

dispositivos é experimentada pelos pacientes nos períodos trans e pós-opetatório, 

alguns estudos buscaram comparar tal sensação com outros procedimentos também 

considerados dolorosos, como extrações dentárias10;11;21 e técnicas anestésicas19. 

Tais comparações facilitam o entendimento do paciente a respeito de uma sensação 

até então desconhecida, pois servem como parâmetro de referência. 

          Entretanto, não há até o momento nenhuma revisão sistemática ou meta-

análise que sintetize as evidências relevantes disponíveis sobre o tema. Dessa 

forma, o objetivo primário do presente estudo foi reunir através de uma revisão 

sistemática evidências científicas baseadas em trabalhos que avaliem a severidade 

da dor nos períodos transoperatório e pós-operatório relatada pelos pacientes após 

colocação de mini-implantes ortodônticos. Como objetivo secundário, busca-se 

verificar se tal experiência de dor pode ser comparada àquelas vivenciadas por 

outros procedimentos odontológicos, como extrações dentárias e anestesias locais. 
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2. MATERIAL E MÉTODO 
 

 
  Esta revisão sistemática foi relatada com base no “Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses: The PRISMA Statement”22. O protocolo 

de revisão desta pesquisa foi registrado na base de dados PROSPERO através do 

número CRD42017059031 (http: //www. crd. york. ac.uk/ PROSPERO). 

  Os critérios de inclusão utilizados foram: ensaios clínicos randomizados e 

controlados (RCTs) ou estudos clínicos não randomizados prospectivos e 

retrospectivos; estudos com pacientes em tratamento ortodôntico, com inserção de 

mini-implantes na região interradicular do osso alveolar vestibular para auxiliar a 

mecânica ortodôntica; avaliação da intensidade da dor por meio de escala numérica 

(EVA ou NRS scale) durante ou pós-procedimento. Os critérios de exclusão foram: 

estudos com mini-implantes instalados para ancoragem de outros dispositivos além 

do aparelho fixo (distalizadores, expansores); demais dispositivos de ancoragem 

osseointegrados como onplants ou miniplacas;  implantes dentários, implantes 

palatinos, implantes ortodônticos com mais de 2 mm de diâmetro ou dispositivo 

ortodôntico de ancoragem para retenção de overdenture; estudos com uso de 

anestésico apenas tópico; estudos com questionário de dor ou desconforto sem 

dados quantitativos ou apenas com dados percentuais (frequência); estudos em 

animais, relatos de caso, revisões, editoriais ou opiniões.  

         Uma busca eletrônica foi realizada nas bases de dados: Medline via Pubmed, 

Scopus, Web of Science, Cochrane Library e BVS (Lilacs e BBO), e no Sistema de 

Informação Grey Literature da Europa (SIGLE) com o objetivo de obter estudos que 

respondessem à questão PICO (Tabela 1). Os descritores (MeSH e Decs) e 

palavras-chave utilizados na confecção da estratégia de busca foram baseados nos 

elementos da tabela PICO e as estratégias foram desenvolvidas e adaptadas de 

acordo com os critérios exigidos por cada base de dados. A busca foi feita em 

outubro de 2016 e atualizada nas bases de dados que continham alerta até fevereiro 

de 2018. A Tabela 2 mostra as estratégias específicas de pesquisa para a base de 

dados Medline (via Pubmed), e as demais estratégias de busca estão descritas no 

artigo (página 29). Para complementar o processo de busca, uma busca manual foi 

realizada nas referências bibliográficas dos trabalhos incluídos nesta revisão 
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sistemática. Não foi feita nenhuma restrição na seleção dos artigos em relação ao 

idioma ou local de publicação.  

 

Tabela 1. PICO 

P- População Pacientes submetidos à tratamento ortodôntico 

I- Intervenção Instalação de mini-implantes 

C- Comparação Diferentes períodos de tempo transoperatório e pós-operatórios 

O- “Outcome” –  

Resultados Esperados 
Severidade de dor avaliada por EVA ou questionário 

Pergunta 

Em pacientes submetidos a tratamento ortodôntico (P) com 

instalação de mini-implantes (I) qual a severidade de dor (O) em 

diferentes tempos   trans e pós-operatórios (C)? 

 

Após a remoção dos artigos em duplicata utilizando o software Endnote Web 

(Thomson Reuters, New York, USA) e posterior conferência manual, dois revisores 

(TTP e DCL) fizeram uma análise independente da lista de títulos e resumos para a 

seleção dos artigos. Se esses não forneceram informações suficientes para esta 

etapa, o trabalho foi examinado na íntegra. As divergências entre os dois revisores 

foram esclarecidas por um terceiro revisor (CTM) em reunião de consenso. Os 

autores de alguns estudos foram contatados por e-mail ou rede social para fornecer 

dados ausentes, como desvio padrão e dados de gráficos convertidos em dados 

quantitativos.4;11;14. Quando os autores não responderam às tentativas de contato 

para dados que inviabilizavam as comparações pretendidas, os trabalhos foram 

excluídos.14 

 

Tabela 2. Estratégia de busca da base de dados Medline (via Pubmed) 

Medline 

 

((((((((((((((((((Orthodontic Anchorage Procedure*[MeSH Terms]) OR skeletal 

anchorage[Title/Abstract]) OR implant anchor[Title/Abstract]) OR temporary 

Anchorage[Title/Abstract]) OR Orthodontic anchoring unit*[Title/Abstract]) OR titanium screw 

anchorage[Title/Abstract]) OR TAD[Title/Abstract]) OR Miniscrew*[Title/Abstract]) OR Mini-

screw*[Title/Abstract]) OR Microscrew*[Title/Abstract]) OR Micro-screw*[Title/Abstract]) OR 

Microimplant*[Title/Abstract]) OR Micro-implant*[Title/Abstract]) OR Miniimplant*[Title/Abstract]) 

OR Mini-implant*[Title/Abstract]) OR Miniature implant*[Title/Abstract]) OR palatal 

implant*[Title/Abstract])) AND (((((((((((((((pain[MeSH Terms]) OR pain measurement[MeSH 

Terms]) OR pain perception[MeSH Terms]) OR pain[Title/Abstract]) OR 
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perception*[Title/Abstract]) OR comfort[Title/Abstract]) OR visual analog*[Title/Abstract]) OR 

pain scale*[Title/Abstract]) OR analog scale*[Title/Abstract]) OR visual scale*[Title/Abstract]) OR 

analogue scale*[Title/Abstract]) OR discomfort[Title/Abstract]) OR acceptance[Title/Abstract]) 

[Title/Abstract]) OR questionnaire*[Title/Abstract]) OR acceptability 

 

Após avaliação dos artigos selecionados em relação aos critérios de 

elegibilidade, aqueles que foram incluídos foram submetidos à análise de risco de 

vieses por dois revisores (TTP e DCL) de acordo com as ferramentas Cochrane 

Collaboration´s 23, utilizada na avaliação de RCTs como recomendado pelo 

Cochrane Handbook for Systematic Reviews of Interventions (version 5.1.0); e 

Robins-I (Risk Of Bias In Non-randomised Studies - of Interventions; versão 19, 

Setembro de 2016),24  utilizada na avaliação dos ensaios clínicos não randomizados. 

Na ferramenta da Cochrane, os itens analisados foram: presença de sequência 

aleatória (viés de seleção), alocação sigilosa (viés de seleção), cegamento de 

participantes e de pessoal (viés de desempenho), cegamento da avaliação de 

resultados (viés de detecção), resultados incompletos (viés de atrito), relatório 

seletivo (viés de informação) e outros tipos de viéses. Cada item foi qualificado em 

risco baixo, alto ou indefinido de viés. Em seguida, os artigos foram classificados em 

três níveis: baixo risco de viés (todos os itens apresentavam baixo risco de viés), alto 

risco de viés (pelo menos um item com alto risco de viés), risco incerto de viés 

(quando havia informação insuficiente para categorizar os estudos como “alto” ou 

“baixo” risco de viés). Na ferramenta Robins-I sete domínios foram analisados: viés 

de confundimento, viés de seleção dos participantes do estudo, viés de classificação 

das intervenções, viés por desvio das intervenções pretendidas, viés de falta de 

dados, viés na medição dos resultados, viés na seleção dos resultados descritos. Os 

primeiros dois domínios são referentes ao período de pré-intervenção, o terceiro é 

relacionado ao período de intervenção e os quatro últimos ao período de pós-

intervenção. Em cada item os artigos foram classificados como baixo, moderado, 

sério e crítico risco de viés. Em seguida os artigos foram classificados como um todo 

em: baixo (baixo risco em todos os domínios), moderado (risco baixo ou moderado 

em todo os domínios), sério (risco sério em pelo menos um domínio), crítico (risco 

crítico em pelo menos um domínio). Qualquer discordância durante esta etapa foi 

esclarecida em consenso com um terceiro revisor.  

Foram extraídos dos artigos por dois autores (TTP e CTM) os seguintes 

dados: autores; ano de publicação; tipo de estudo; número, sexo e idade dos 
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pacientes; características dos mini-implantes; região e técnica de inserção; 

medicação utilizada; parâmetros de comparação; momento(s) de aplicação do 

questionário ou escala; resultados e conclusões. Os dados dos estudos 

selecionados foram apresentados em tabela (Tabela 3, página 31). 

A meta-análise foi realizada utilizando o software Comprehensive Meta-

Analysis software (version 3.2.00089, USA), considerando a representação 

quantitativa da dor através de escalas, com dados reportados em média e desvio 

padrão presentes nos artigos ou enviados pelos autores quando estes foram 

contactados. Os resultados foram divididos em sete subgrupos de acordo com o 

período em que o nível de dor foi medido. O modelo random effect  foi usado e os 

gráficos (forest plots) gerados com as estatísticas correspondentes. A 

heterogeneidade foi avaliada através dos testes estatísticos Q test e I2 statistics. 

Uma análise de sensibilidade também foi aplicada em casos de alta 

heterogeneidade. 
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ABSTRACT  

 

The objective of this systematic review was to assess the severity of pain reported by 

patients after placement of orthodontic mini-implants in the intraoperative and 

postoperative periods. The electronic search was carried out in the following 

databases: Medline via Pubmed, Scopus, Web of Science, Cochrane Library and 

VHL (Lilacs and BBO), and in the Grey Literature Information System of Europe until 

October 2016 and updated until January 2018. Inclusion criteria were: randomized 

controlled trials (RCTs) or non-randomized prospective and retrospective clinical 

trials; studies with patients in orthodontic treatment, with insertion of mini-implants in 

the interradicular region of the alveolar bone to assist orthodontic mechanics; 

assessment of pain intensity by numerical scale (VAS or NRS). Additional searches 

were conducted in the references of the included articles. The assessment of the risk 

of bias was based on according to the Cochrane Collaboration's tools, used in the 

evaluation of RCTs, and Robins-I, used in the evaluation of non-randomized clinical 

trials. A total of 1463 articles were retrieved, and only 13 met the eligibility criteria. In 

classification risk of biases by the Robins-I tool, six articles were classified as 

moderate, one as critical and two as serious. The classification of articles by the 

Cochrane Collaboration's tool found four domains with unclear risk, and two with high 

risk of bias. The meta-analysis was performed in the Comprehensive Meta-Analysis 

software  and it can be concluded, with moderate evidence, that the expectation 

(effect size 4.45) of the pain was greater than that actually generated by the 

procedure (effect size 3.35), and that after twenty-four hours of the procedure the 

pain is almost non-existent (effect size 0.32). 

   

Keywords: TAD; pain; visual analog scale, systematic review; meta-analysis 

 

 
 
 
 



18 
 

INTRODUCTION 
 
 
Anchorage control is essential for the success of most orthodontic treatments.  

Kanomi1, in 1997, has introduced the use of implants of smaller dimensions for 

anchorage in orthodontics, which has brought additional advantages compared to the 

devices already at use at the time, like an increase in the number of placement sites2 

and less discomfort to the patient. In addition to the good anchorage control, they 

present characteristics such as decrease in collateral effects as a consequence of 

the applied mechanics, good stability, easiness of the surgical technique, and less 

need for patient compliance.3 Since then, the use of mini-implants (MIs) has become 

a routinary practice in orthodontic clinics, facilitating and allowing treatment plans due 

to their innumerous applications.  

  Despite all the benefits offered by the use of these devices, considerable 

apprehension by the patients is still observed in orthodontic clinics in adhering to 

their insertion. Some studies4; 5; 6; 7 show that pain expectation related to the 

installation of these devices is greater than the pain really felt by the patients during 

and after the procedure. This means that there is an overestimated fear of pain and 

discomfort, which can be explained by painful situations experienced by patients in 

previous dental treatments or during orthodontic treatment due to separator elastics, 

initial aligning and leveling archwires, and after routinary appointments.8 

  The possibility of the unknown painful sensation decurring of the surgical 

procedure for mini-implants placement may lead the patient to choose a less 

invasive, although less effective anchorage device.9 Therefore, the patient's 

cooperation with orthodontic treatment is not only related to the knowledge of the 

method effectiveness that will be applied in his/her treatment plan, but also to the 

previous experience of pain experienced by him/her.10 Due to such relevance over 

the course of treatment, the painful sensation related to the mini-implant became the 

object of research. 

 Some studies4; 7; 10; 11; 12; 13; 14; 15; 16; 17; 18; 19; 20 proposed to evaluate the level of 

pain experienced by orthodontic patients who, at a given moment of the treatment, 

used mini-implants for anchorage. In addition to seeking knowledge of how pain 

caused by insertion of such devices is experienced by patients in transoperative and 

postoperative periods, some studies proposed to compare that sensation with other 

procedures also considered painful, such as dental extractions10; 11; 21 and anesthetic 
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techniques.19 These comparisons facilitate the patient's understanding of a sensation 

unknown until then, since they serve as a reference parameter. 

However, there is no systematic review or meta-analysis that synthesizes 

relevant evidence available about this subject until the present moment. Thus, the 

primary objective of the present study was to collect through a systematic review 

scientific evidence based on studies that assess the transoperative and 

postoperative severity of pain reported by patients regarding the placement of 

orthodontic mini-implants. As a secondary objective, it is intended to verify if such 

pain experience can be compared to those experienced by other dental procedures, 

such as dental extractions and local anesthetics. 

          

MATERIALS AND METHODS  

 
 

This systematic review was reported based on the "Preferred Reporting Items 

for Systematic Reviews and Meta-Analyzes: The PRISMA Statement"22. The review 

protocol for this research was registered in PROSPERO database, number 

CRD42017059031 (http: //www. crd. york. ac.uk/ PROSPERO). 

The inclusion criteria applied were: randomized controlled trials (RCTs) or 

non-randomized prospective and retrospective clinical trials; studies with patients 

under orthodontic treatment, using interradicular mini-implants in vestibular alveolar 

bone to assist orthodontic mechanics; assessment of pain intensity by numerical 

scale (VAS and NRS) during or after the procedure. Exclusion criteria were: studies 

with mini-implants installed for anchorage of other devices besides the fixed 

appliance (distalizers, expanders); other osseointegrated anchoring devices such as 

onplants or miniplates; dental implants, palatal implants, orthodontic implants 

measuring more than 2 mm in diameter or an orthodontic anchorage device for 

overdenture retention; studies using only topical anesthetic; studies with pain or 

discomfort questionnaire without quantitative data or only with percentage data 

(frequency); animal studies, case reports, editorials, opinions or reviews. 

An electronic search was conducted in the following databases: Medline via 

Pubmed, Scopus, Web of Science, Cochrane Library and VHL (Lilacs and BBO), and 

System for Information on Grey Literature in Europe (Open Grey) in order to find 

eligible studies that answer the PICO question (Table 1, page 28). The descriptors 
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(MeSH and Decs) and free key words used in the construction of the search strategy 

were based on the elements of the PICO table (Table 1, page 28) and the strategies 

were developed and adapted according to the criteria required by each database. 

The search was done in October 2016 and updated in the databases that contained 

alert until February 2018 (Table 2, page 29). To complement the search process, a 

manual search was performed in the bibliographic references of the articles included 

in this systematic review. No restriction was made in the selection of articles in 

relation to the language or place of publication. 

After removing duplicate articles using the Endnote Web software (Thomson 

Reuters, New York, USA) and subsequent manual conference, two reviewers (TTP 

and DCL) independently reviewed the list of titles and abstracts for article selection. If 

they did not provide enough information for this stage, the article was reviewed in full. 

Disagreements between the two reviewers were resolved with a third reviewer (CTM) 

in consensus meeting. The authors of some studies were contacted by e-mail or 

social network to provide missing data, such as standard deviation and graphic data 

converted into quantitative data.4; 11; 14 When the authors did not respond to contact 

attempts for missing data, the studies were excluded.14  

After evaluating the selected articles regarding the eligibility criteria, the 

studies included  were submitted to risk analysis of biases by two reviewers (TTP and 

DCL) according to the Cochrane Collaboration's 23 tools, used in the evaluation of 

RCTs as recommended by the Cochrane Handbook for Systematic Reviews of 

Interventions (version 5.1.0); and Robins-I (Risk Of Bias In Non-randomized Studies - 

of Interventions, version 19 September 2016)24,  used in the evaluation of non-

randomized clinical trials. In the Cochrane tool, the analyzed items were: adequate 

sequence generation (selection bias), allocation concealment (selection bias), 

blinding of participants and personnel (performance bias), blinding of outcome 

assessment (detection bias), incomplete outcome data (attricion bias), selective 

reporting (reporting bias), and other types of bias. Each domain was qualified as 

showing a low risk, high risk or unclear risk of bias. The articles were then classified 

into three levels: low risk of bias (all key domains with low risk of bias), high risk of 

bias (at least one key domain with high risk of bias), uncertain risk of bias (when 

there was insufficient information to categorize studies as "high" or "low" risk of bias). 

In the Robins-I tool, seven domains were analyzed: bias due to confounding, 

selection of participants, classification of interventions, deviations from intended 
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interventions, missing data, measurements of outcomes and selection of the reported 

result. The first two domains refer to the pre-intervention period, the third is related to 

the intervention period and the last four are related to the post-intervention period. In 

each domain the articles were classified as low, moderate, serious and critical risk of 

bias. The articles were then classified as low (low risk in all domains), moderate (low 

or moderate risk in all domains), serious (serious risk in at least one domain), critical 

(critical risk in at least one domain). Any disagreement during this step was clarified 

in consensus with a third reviewer. 

The following data were extracted from the articles by two authors (TTP and 

CTM): authors; year of publication; type of study; number, sex and age of the 

patients; characteristics of mini-implants; region and insertion technique; medication 

used; comparison parameters; time(s) of application of the questionnaire or scale; 

results and conclusions. 

A meta-analysis was performed  in the Comprehensive Meta-Analysis 

software (version 3.2.00089, USA), considering pain measured by the quantitative 

scales reported in means and standard deviations in the articles or sent by the 

authors when contacted. Results were divided in seven subgroups according to the 

time point where pain was measured. Weighted means were calculated among the 

studies using the random-effects model and forest plots were generated. 

Heterogeneity was assessed through the Q test and I2 statistics. A sensitivity analysis 

was also performed when heterogeneity was high.  

 

RESULTS  

  
 

A flow diagram of the search and selection procedures, according to the 

PRISMA guidelines, is show in Figure 1 (page 35).  The eletronic search identified 

1988 references and 525 duplicates were removed. All 1463 remaining titles and 

abstracts were assessed, and 1435 did not meet the inclusion criteria. The 28 

remaining articles were completely read and reviewed for more detailed evaluation. 

No article was included through manual search. Thirteen titles were finally included in 

this systematic review, and twelve in the meta-analysis:  three RCTs, one 

retrospective study and eight prospective studies.  
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 Characteristics regarding each study are shown in Table 3 (page 31). Most 

studies applied pain scales to teenagers and adults both males and females. MIs of 

different dimensions were used in the studies: diameters ranged from 1.2 to 1.8 mm, 

and length from 6 mm to 12 mm. The self-drilling technique (considered in Table 3 as 

standard technique) was the most used by the studies. This is described as manual 

MI insertion with a screw driver, without pilot drill or surgical gingival tissue removal. 

The most common insertion area was between fist molar and second premolar. In 

some studies medication (antibiotic and analgesics) were prescribed, in others 

analgesics were allowed according to personal judgement and in the remaining 

articles this detail was not reported. The time of questionnaire application varied 

among the studies from before the procedure until 3 months after removal. When the 

scale reported in the article was not a 10-point scale, the values were converted to 

this basis to facilitate comparison. Studies were published between 2008 and 2016, 

and were performed in 8 different countries: Brazil, China, Germany, Iran, Japan, 

Saudi Arabia, Sweden, United States. 

 With regard to RCTs, the risk of bias assessment showed that in two domains 

(allocation concealment and blinding of participants and personnel), three studies 10; 

11; 16 presented an unclear risk, and  one study presented a high risk of bias because 

no allocation concealment was applied and blinding of participants was not possible 

because of the nature of the trial (topical versus infiltrative anesthesia). In two other 

domains (random sequence generation and blinding of outcome assessment), 

articles presented unclear risk of bias mainly due to insufficient information. In two 

domains (incomplete outcome data and selective reporting), all articles showed low 

risk of bias (Figures 2a and 2b, page 36) 

Relating to the non-randomized studies, six articles were considered a 

moderate risk of bias, one critical risk and two a serious risk of bias (Figure 3, page 

37). Only the two pre-intervention domains had articles that presented critical or 

serious risks. The most relevant bias was the bias due to confounding, where one 

article presented critical risk and other two presented serious risk. Critical risk was 

assigned to article in which the questionnaires to evaluate the assessment of pain of 

the intervention were applied retrospectively 4; 14. Serious risk was considered in 

articles where the authors did not use appropriate analysis methods to control some 

confounding domains, as discrepancies in number of men and women in the same 

group. Besides, in these studies the control of post-intervention variables, as 
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permission to use medication by personal judgement was not standardized.  Bias in 

the selection of participants in the studies present in some articles with serious risk. 

This result is assign mainly to follow-up problems, selection based in characteristics 

observed after the intervention and lack of adjustment techniques used to correct 

selection bias. 

The meta-analysis was performed with 12 articles. The original forest plot is 

presented in Figure 4 (page 38). The time points where three or more articles 

presented the data necessary for analysis, which were the subgroups of analysis, 

were: pain expectation, immediately after procedure (corresponding to the pain felt 

during the procedure), 1 hour after, evening after, 1 day after, 3 days after and 7 

days after. The effect size for these time periods were, respectively, 4.66, 2.59, 2.52, 

1.84, 1.42, 1.39 and 0.43 in a scale of 0 to 10. The heterogeneity was significant in 

the Q test and considerably high, according to I2, for the following time periods: 

immediately after, 1 hour, evening after, 1 day after, 3 days after, and 7 days after (I2 

= 96%, 98%, 83%, 94%, 95%, and 81%, respectively). A sensitivity analysis was 

performed and the article15 with high risk of bias according to the Cochrane tool and 

the ones with critical and serious risk of bias4; 5; 17 according to the ROBINS-I tool 

were removed from the analysis. The resulting heterogeneity was significantly 

reduced in the 1 day time point (I2 = 37%); not different for the immediately after time 

point; and the time points 1 hour, evening after, 3 days after and 7 days after were 

not available because a single article only remained in each of them. An additional 

sensitivity analysis was performed with the removal of one article19 which did not 

make clear if their pain scale was reported in a 0 to 10 basis (and that considering 

their results were extremely low). After this second sensitivity analysis, the 

heterogeneity in the immediately after time point was significantly reduced (I2=39%). 

The resulting forest plot after the sensitivity analyses is presented in Figure 5 (page 

39). The effect size was 4.45, 3.35, and 0.32 for the expectation, immediately after 

and 1 day after time periods, respectively. 

 
 
 DISCUSSION 

 
 

The use of MIs needs patient compliance and is significantly influenced by 

experiences such as pain.10 Despite a significant number of studies found in the 
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orthodontic literature focused on patients´ experience relative to their expectation and 

acceptance for orthodontic  treatment  with these devices, it is difficult to stablish a 

conclusion about this subject when observing the studies individually, since they 

have different methodologies, making it difficult to compare  pain values between the 

studies. Pain assessment methods (questionnaires, analogue visual scales or NRS), 

pain quantification report (mean and standard deviation or median and interquartile 

range), dimensions of MIs, installation methods, use of analgesic drugs and 

populations  in which studies are applied vary from study to study. Thus, this 

systematic review aimed to collect the studies about this subject and the meta-

analysis had the specific objective of quantifying this pain in a more palpable way 

The mean age of patients evaluated in the studies was 21.68, ranging from 12 

to 76 years. By evaluating studies individually, higher pain means were observed for 

the installation procedure in samples in which the mean age of the patients evaluated 

was lower.10; 12 16In contrast, studies with samples in which the mean age was 

greater than 16 years tended to result in  a milder evaluation of pain due to 

procedure.5; 7; 15; 19 Very young patients often have not received a dental intervention 

during their lives, and the placement of the mini-implant may be their first invasive 

intervention with the addition of infiltrative  anesthesia. Thus, the pain reference of 

these patients is probably different, which may lead to reports of higher pain levels 

for the evaluated procedure when compared to more mature patients. 

Regarding evaluation methods of pain levels experienced by the individuals 

assessed, the majority of  the selected studies  used the visual analogue scale 

(VAS), which is a reliable, simple, reproducible and universally accepted and 

understood method for pain intensity assessment;25  which justifies the choice of 

most studies for this scale. The other studies used the Numerical Rating Scale 

(NRS).7; 10; 16; 20 Among the four studies using NRS, three10;16;20contained scales 

ranging from 0 to 5 categories. In this study, the mean values obtained were, by rule 

of 3, equated to the values of the other studies that used VAS (variation of 0 to 10 

categories) for both the meta-analysis and the data extraction table. Even with the 

standardization of these values, scales with lower variability offers more restricted 

pain classification possibilities. However, since the results obtained after 

standardization were not significantly different  than those obtained in the VAS 

studies, and since  the removal of  these studies through the sensitivity analysis did 
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not significantly influence the heterogeneity, they were maintained in the meta-

analysis. 

Pain evaluation is subjective, which leads some authors to question their 

measurement and reporting with averages, preferring to use median and treat this 

data as categorical data. The use of means and standard deviations in the meta-

analysis was necessary since most articles report data this way. However, these 

absolute values should be observed with caution, serving as a first reference. 

The meta-analysis obtained in this systematic review shows that the pain 

experienced by the patients presents different behaviors for each time evaluated. 

The expectation of pain was greater than what was actually felt in the transoperative 

and postoperative times, which means that patients overestimated the painful 

sensation caused by the procedure. This high expectation may be related to the fact 

that mini-implant placement is a procedure that requires infiltrative anesthesia, being 

a more invasive technique when compared to orthodontic treatment.26  

By evaluating the pain experienced in the different times proposed by the 

studies, it is possible to highlight a tendency toward a significant decrease of pain 1 

day after the procedure (effect size of 1.42). After seven days, the pain in the 

intervention area is evaluated as close to zero (effect size 0.43), and can be 

considered practically irrelevant. After applying  the sensitivity analysis and exclusion 

of the studies with critical or serious risk classification4; 5; 15; 17 in relation to biases and 

a study not clear in relation to the extremes of the applied scale19, a significant 

reduction of heterogeneity was observed for the times when comparisons were still 

possible (expectation, immediately and 1 day after the procedure). The three 

evaluated time periods also showed a tendency for pain expectation to be greater 

than that actually felt in the procedure, and an even more considerable reduction of 

pain one day after the procedure (effect size 0.31). It is extremely important for 

orthodontists to be aware of how pain behaves in the postoperative period so that 

they can inform patients about how long it will take for full recovery. Therefore, when 

they are aware that recovery is rapid and pain is not prolonged for many days, in 

addition to not being intense enough to limit daily activities, they are able to plan their 

post-intervention routines, increasing confidence in the procedure. 

Although mini-implants are devices with an installation that can be considered 

invasive and generates some degree of pain, the satisfaction of patients who have 

experienced its use is high. Most patients report that, if necessary, they would submit 



26 
 

to their installation again5; 19; 27; 28 because they considered that the benefits acquired 

with the use of these devices are relevant. In addition, patients report that they prefer 

to undergo their placement instead to using extraoral appliance for anchorage 

purposes.12  

To evaluate the experience of pain related to the installation, the use of a 

reference procedure for comparison is valid. Dental extractions can serve as 

reference since they are commonly  performed in patients under orthodontic 

treatment.11 Although the comparison of the pain due to MI installation with the pain 

of first premolars  extraction was not performed in this meta-analysis due to lack of 

data or due to methodological limitations of the articles, the results of the studies that 

have done this kind of comparison showed that the pain related to tooth extraction is 

similar5 or significantly larger10; 11; 29 than that experienced by the placement of mini-

implants, and could be 2 or 3 times greater.  However, the variability between the 

results of the articles is large. 

Another interesting comparison to be addressed is the pain related to MIs 

installation with the pain related to the infiltrative anesthesia applied at the insertion 

region. This comparison was not included in this meta-analysis also due to 

methodological limitations and lack of complete data in the selected studies.15; 16; 19 

However, the studies included in the review that explore this subject show that the 

pain experienced by infiltrative anesthesia can be considered as similar11 or 

significantly higher15 than that experienced with MI instalation. Comparisons with 

other dental procedures are important in the relationship of trust established with the 

orthodontist, especially with more anxious patients, since it acts as a parameter to 

guide them about the intensity of the pain that could be expected, decreasing 

apprehension and increasing the adhesion to the treatment with these devices. 

The possibility of installing MIs with the use of topical anesthesia is suggested 

in the literature as a possibility,28; 30  and may be considered for application in 

patients who present great anxiety with the use of needles. However, such conduct 

should be considered with caution once the evaluation of the studies included in the 

revision shows that the pain of installing mini-implants in patients receiving topical 

anesthesia is greater than that experienced by patients who received infiltrative 

anesthesia for the procedure.15; 19 

It is important to note that, for obvious reasons, the studies evaluated did not 

prohibit patients from taking analgesic medications in the postoperative period, 
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leaving the option to adhere to the use at the criterion of each patient. Only one 

study20 used in its methodology the prescription of one analgesic before the 

procedure for all patients, and it showed  the lowest value attributed to the pain 

evaluated one day post-installation. In studies aiming at assessing pain levels, the 

lack of standardization of drugs use may have a significant influence on the results. 

Samples in which a large number of patients used analgesics are likely to assign 

lower levels of pain when compared to those in which few patients used them. 

One of the limitations of this study was the high heterogeneity observed in 

some comparisons of the meta-analysis, which is probably due to differences in 

methodologies applied in the selected studies. Factors such as different installation 

site and lack of standardization in the application of the scales may explain the high 

heterogeneity.  

 
 

CONCLUSION 

 
 

According to the present study, there is moderate evidence that allows 

concluding that the pain experienced due to the installation of MIs is smaller than the 

one expected by the patients. Twenty-four hours after the procedure, the levels of 

reported pain are close to zero. The comparison of the pain due to MI instalation with 

the pain due to others dental procedures was not performed in this meta-analysis 

due to methodological limitations of the selected articles. 

 

 

 

 

 

 

 

 

 

 

 

 



28 
 

 

 

 

 
 
Table 1. PICO 

P- Population Patients submitted to orthodontic treatment 

I- Intervention Mini-implants’ instalation 

C- Comparison Transoperative and postoperative periods 

O- “Outcome”  Severity of pain assessed by VAS or questionnaire 

Question 

In patients undergoing orthodontic treatment (P) with mini-implants 

instalation (I), what is the severity of pain (O) in different 

transoperative and postoperative (C) times? 
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Table 2. Specific search strategy for each database 

Pubmed 

 

((((((((((((((((((Orthodontic Anchorage Procedure*[MeSH Terms]) OR skeletal 

anchorage[Title/Abstract]) OR implant anchor[Title/Abstract]) OR temporary 

Anchorage[Title/Abstract]) OR Orthodontic anchoring unit*[Title/Abstract]) OR titanium screw 

anchorage[Title/Abstract]) OR TAD[Title/Abstract]) OR Miniscrew*[Title/Abstract]) OR Mini-

screw*[Title/Abstract]) OR Microscrew*[Title/Abstract]) OR Micro-screw*[Title/Abstract]) OR 

Microimplant*[Title/Abstract]) OR Micro-implant*[Title/Abstract]) OR Miniimplant*[Title/Abstract]) 

OR Mini-implant*[Title/Abstract]) OR Miniature implant*[Title/Abstract]) OR palatal 

implant*[Title/Abstract])) AND (((((((((((((((pain[MeSH Terms]) OR pain measurement[MeSH 

Terms]) OR pain perception[MeSH Terms]) OR pain[Title/Abstract]) OR 

perception*[Title/Abstract]) OR comfort[Title/Abstract]) OR visual analog*[Title/Abstract]) OR 

pain scale*[Title/Abstract]) OR analog scale*[Title/Abstract]) OR visual scale*[Title/Abstract]) OR 

analogue scale*[Title/Abstract]) OR discomfort[Title/Abstract]) OR acceptance[Title/Abstract]) 

OR acceptability[Title/Abstract]) OR questionnaire*[Title/Abstract]) 

 

 

BVS 

(tw:((tw:((mh:"orthodontic anchorage procedures" OR orthodontic anchorage procedure$))) OR 

(tw:(skeletal anchorage)) OR (tw:(implant anchor)) OR (tw:(temporary anchorage)) OR 

(tw:(orthodontic anchoring unit$)) OR (tw:(titanium screw anchorage)) OR (tw:(TAD)) OR 

(tw:(miniscrew$)) OR (tw:(mini-screw$)) OR (tw:(micro-screw$)) OR (tw:(microscrew$)) OR 

(tw:(microimplant$)) OR (tw:(micro-implant$)) OR (tw:(minimplant$)) OR (tw:(mini-implant$)) OR 

(tw:(miniature implant$)) OR (tw:(palatal implant$)))) AND (tw:((tw:((mh:pain OR pain))) OR 

(tw:((mh:"pain measurement"))) OR (tw:((mh:"pain perception"))) OR (tw:(perception$)) OR 

(tw:(comfort)) OR (tw:(visual analog$)) OR (tw:(pain scale$)) OR (tw:(analog scale$)) OR 

(tw:(visual scale$)) OR (tw:(analogue scale$)) OR (tw:(discomfort )) OR (tw:(acceptance)) OR 

(tw:(acceptability)) OR (tw:(questionnaire$)))) 

 

Web of 

Science 

 

#1  Tópico: (pain) OR Tópico: (perception*) OR Tópico: (comfort) OR Tópico: (visual analog*) 

OR Tópico: (pain scale*) OR Tópico: (analog scale*) OR Tópico: (visual scale*) OR Tópico: 

(analogue scale*) OR Tópico: (discomfort) OR Tópico: (acceptance) OR Tópico: 

(acceptability) OR Tópico: (questionnaire*)  
 

#2 Tópico: (orthodontic anchorage procedure*) OR Tópico: (skeletal anchorage) OR Tópico: 

(implant anchor) OR Tópico: (temporary anchorage) OR Tópico: (orthodontic anchoring unit*) 

OR Tópico: (titanium screw anchorage) OR Tópico: (TAD) OR Tópico: (miniscrew*) OR 

Tópico: (mini-screw*) OR Tópico: (microscrew*) OR Tópico: (micro-screw*) OR Tópico: 

(microimplant*) OR Tópico: (micro-implant*) OR Tópico: (minimplant*) OR Tópico: (mini-

implant*) OR Tópico: (miniature implant*) OR Tópico: (palatal implant*) 

 

#1 AND #2 
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Scopus 

 

( ( TITLE-ABS-KEY ( orthodontic  anchorage  procedure* )  OR  TITLE-ABS-

KEY ( skeletal  anchorage )  OR  TITLE-ABS-KEY ( implant  anchor )  OR  TITLE-ABS-

KEY ( temporary  anchorage )  OR  TITLE-ABS-

KEY ( orthodontic  anchoring  unit* )  OR  TITLE-ABS-

KEY ( titanium  screw  anchorage )  OR  TITLE-ABS-KEY ( tad )  OR  TITLE-ABS-

KEY ( miniscrew* )  OR  TITLE-ABS-KEY ( mini-screw* )  OR  TITLE-ABS-

KEY ( microscrew* )  OR  TITLE-ABS-KEY ( micro-screw* )  OR  TITLE-ABS-

KEY ( microimplant* )  OR  TITLE-ABS-KEY ( micro-implant* )  OR  TITLE-ABS-

KEY ( minimplant* )  OR  TITLE-ABS-KEY ( mini-implant* )  OR  TITLE-ABS-

KEY ( miniature  implant* )  OR  TITLE-ABS-KEY ( palatal  implant* ) )  AND  ( TITLE-ABS-

KEY ( pain )  OR  TITLE-ABS-KEY ( perception* )  OR  TITLE-ABS-

KEY ( comfort )  OR  TITLE-ABS-KEY ( visual  analog* )  OR  TITLE-ABS-

KEY ( pain  scale* )  OR  TITLE-ABS-KEY ( analog  scale* )  OR  TITLE-ABS-

KEY ( visual  scale* )  OR  TITLE-ABS-KEY ( analogue  scale* )  OR  TITLE-ABS-

KEY ( discomfort )  OR  TITLE-ABS-KEY ( acceptance )  OR  TITLE-ABS-

KEY ( acceptability )  OR  TITLE-ABS-KEY ( questionaire* ) ) ) 

 

Cochrane 

 

#1 MeSH descriptor : [ Orthodontic Anchorage Procedures] explode all trees 

#2 skeletal Anchorage or implant anchor or temporary Anchorage or orthodontic anchoring unit$ 

or titanium screw Anchorage or TAD 

#3 miniscrew$ or mini-screw$ or microscrew$ or micro-screw$ or microimplant$ or micro-

implant$ 

#4 minimplant$ or mini-implant$ or miniature implant$ or palatal implant$ 

#5  #1 or  #2 or #3 or #4 

#6 MeSH descriptor: [Pain] explode all trees 

#7 MeSH descriptor: [Pain Measurement] explode all trees 

#8 Mesh descriptor : [Pain Perception] explode all trees 

#9 visual analog$ or pain scale$ or analog scale$ or visual scale$ or analogue scale$ 

#10 questionnaire$ 

#11 pain or comfort or discomfort or perception$ or acceptance or acceptability 

#12 #6 or #7 or #8 or #9 or #10 or #11 

#13 #5 and #12   
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Patient Comparison

N
Commercial 

name
Size Region Technique

Baxmann et al., 2010 RCT
Group A - 14, 7M/7F

Group B - 14, 7M/7F
(14.94±0.95) 56

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar

left side - with GTR

right side - no GTR
NR

Groups:

A - Ex before MI

B - Ex after MI

immediately after MI 

insertion

Procedure:

MI - 3.47±1.97

Ex - 8.4±1.87

Pain of procedure:

Ex>GTR>MI

Chen et al., 2011 RS 20, 5M/15F 19-32 (24.3) 40
Absoanchor

Dentos

D - 1.2 mm

L - 8 mm

between first molar 

and second premolar

low-speed pilot drill 

handpiece for cortical 

bone perfuration

antibiotic and 

NSAID at 8-h 

intervals for 1d

Ex (1d), 

MI insertion 

(expectation, 1d, 3w) 

and MI removal 

(expectation, 1d, 3m) 

3 months after MI 

removal

Ex (1d) - 3.58

MI insertion (expectation) - 4.37

MI insertion (1d) - 1.24

MI insertion (3w) - 0.78

MI removal (expectation) - 3.78

MI removal (1d) - 0.78

MI removal (3m) - 0.32

Postoperative pain of: 

Ex>FA>MI

Ganzer et al., 2016 RCT Group A - 35, 11M/24F Group A (16.3±0.28) 70
Spider Screw

Ortho Technology

D - 1.5 mm

L - 8 or 10 mm

between first molar 

and second premolar
standard

analgesics 

according to 

personal 

judgement

anesthetic injection, 

Ex and MI insertion, 

Ex and MI insertion 

(1w)

before, evening after 

Ex and MI insertion, 1 

w after Ex and MI 

insertion

Ex x MI insertion (median):

expectation - NR

anesthetic - 2.5 x 1.05

procedure - 1.2 x 0.4

evening after - 3.85 x 0.4

1w - 0.2 x 0.1

Pain of procedure and 

postoperative pain:

Ex>MI

Garfinkle et al., 2008 PS 13 , 8M/5F 12-18 (14y10m) NR Osteomed
D - 1.6 mm

L - 6 mm

interradicular area in 

maxilla and/or 

mandible

standard or with a 

low-speed pilot drill 

handpiece for cortical 

bone perfuration

no antibiotics 

prescribed

MI insertion and 

MI removal

during orthodontic 

treatment, after MI 

removal

Procedure:

MI insertion - 5.47±3.51

MI removal - 2.71±2.27

MI insertion was well 

tolerated

Kawaguchi et al., 2014 PS Group B - 14, 4M/10F (27.8) 27
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm

buccal interradicular 

area in maxilla
Standard

analgesics 

according to 

personal 

judgement

MI insertion (before, 

1h, 12h, 1d, 2d, 3d, 7d, 

14d)

before, 1h, 12h, 1d, 

2d, 3d, 7d, 14d

baseline - 0

1h - 0.25±0.73

12h - 1.01±1.79

1d - 0.72±1.46

2d - 0.56±1.31

3d - 0.31±0.97

7d - 0.13±0.5

14d - 0

MI caused mild 

postoperative pain

Lamberton et al., 2016 RCT 24, 10M/14F 13-54 (19.9) 48
Dual-Top

Rocky Mountain

D - 1.6 mm

L - 6 or 8 mm

Buccal interradicular 

area in maxilla or 

mandible (same 

arch)

standard NR

Groups (same patient, 

side randomized):

CTA x Injection

Time periods: baseline, 

T1 (postanesthesia), 

T2a (postminiscrew), 

T2b (entire procedure), 

T3 (recollection at 1 

month)

before, T1 

(immediately after 

anesthesia), T2a and 

T2b (immediately 

after miniscrew 

placement), T3 (1 

month after the 

second miniscrew 

procedure)

CTA x Injection:

baseline - 0.72±1.31 x 0.18±0.46

T1 (anesthesia)- 0.54 ±1.21 x 1.09±1.5

T2a (MI insertion)- 4.16±3.05 x 

0.76±0.95

T2b (entire procedure)- 3.39±2.66 x 

0.93±1.21

T3 (4w) - 3.65±3.08 x 1.27±1.6

Pain of MI insertion 

and postoperative 

pain: 

CTA>Injection

Lee et al., 2008 PS 29, 10M/19F 12-46 (23.5±10.9) NR
Absoanchor

Dentos

D - 1.3 or 1.4 mm

L - 7 mm
NR standard NR

Groups (same patient): 

Ex x MI insertion

Time periods: baseline, 

during procedure, 1d, 

2d, 3d, 4d, 5d, 6d, 7d

before, immediately 

after, 1d, 2d, 3d, 4d, 

5d, 6d, 7d

Ex x MI insertion:

expectation - 4.81±2.3 x 5.41±2.42

procedure - 2.33±2.26 x 2.55±2.33

1d - 3.05±2.29 x 3.66±2.54

2d - 2.55±2.39 x 3.07±2.58

3d - 2.11±2.3 x 2.5±2.19

4d - 1.74±2.23 x 2.02±2.03

5d - 1.47±2.07 x 1.63±1.77

6d - 1.28±2.09 x 1.37±1.66

7d - 0.91±1.88 x 1.13±1.68

Procedure and 

postoperative pain of:

Ex=MI

Lehnen et al. 2011 A RCT
Group A - 15

Group B - 15
(15.03±0.83) 60

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Group A - predrilling 

with a dental 

handpiece;

Group B - standard;

one side - apical area 

anesthetics; 

other side: insertion 

area anesthetics

NR

Pre-drilling x standard

apical anesthetics x 

insertion area 

anesthetics

Time periods: 

expetation, during 

procedure

before, immediately 

after

Before (N = 30) : 4.82 ± 3,27

Immediately after (N = 30) :3.25 ± 

3.09 

Pain of MI insertion:

Predrilling = standard

Mirhashemi et al., 2016 PS 33, 20M/13F (21.4±3.6) 39
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm (maxilla) 

and 10 mm 

(mandible) 

buccal posterior 

interradicular area in 

maxilla and mandible

Standard

analgesics 

according to 

personal 

judgement

MI insertion (1h, 12h, 

1d, 1w)
NR

1h - 4.87±3.55

12h - 2.7±2.86

1d - 1.37±2.2

1w - 0.23±0.82

Postoperative pain:

1h>12h>1d>1w

Pithon et al., 2015 PS 58 30-50 (35y5m) 132 SIN
D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Standard NR
MI insertion (during 

procedure, during use)

immediately after; 

28d

during procedure - 3.03±2.3

during use - 1.56±2.16

Low degree of 

discomfort and pain 

during placement and 

use

Valieri et al., 2014 PS 40, 17M/23F 14-45 (26) 80 Conexão
D - 1.5 mm

L - 6 mm

maxilla between 

premolars and 

molars                                                        

Standard NR
Infiltrative x Topical 

anesthetic
Immediately after

Infiltrative x Topical anesthetic:

0.31±0.64 x 3.08±2.54

Pain of MI insertion: 

topical > infiltrative 

anesthetic

Zaleska, 2012 RS 19 ,4M/15F (21.7±5.5) NR
Absoanchor

Dentos
NR NR NR NR

Time periods 

(expectation, 

immeadiately after) 

NR
Expectation - 3.7±3.2

Imediately after - 2,6 ±3.2

Postoperative pain 

was mild

Zawawi, 2014 PS 83, 29M/54M NR NR
OrthoEasy system 

(Forestadent)

D - 1.8 mm

L - 8 mm (maxilla) 

and 6 mm 

(mandible)

maxilla and mandible Standard

analgesics (one 

after the 

procedure and 

more if 

needed)

Time periods (6h and 

24h after)
6h; 24h

6h - 2.3±1.8

24h - 0.22±0.5

Postoperative pain is 

significantly low

*except in Feldmann et al.; RCT - randomized clinical trial, RS - retrospective study, PS - prospective study; M - male, F - female; D - diameter, L - length; GTR - gingival tissue removal; NR - not reported; Ex - extraction, FA - fixed appliance, MI - mini-implant; h - hour, d - day, w - week, m - month; CTA - 

compound topical anesthetic; NS - nonsignificant

N and sex Age range, years 

(mean±SD)

Mini-implant
Pain assessment (MI)

mean (SD)*

Medication 

used

Outcome

Time of 

questionnaire 

application

Intervention

Parameters
Author, year

Type of 

study
Conclusions

Table 3. Extraction data from included studies 
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*except in Feldmann et al.; RCT - randomized clinical trial, RS - retrospective study, PS - prospective study; M - male, F - female; D - diameter, L - length; GTR - gingival tissue removal;  
                  NR - not reported; Ex - extraction, FA - fixed appliance, MI - mini-implant; h - hour, d - day, w - week, m - month; CTA - compound topical anesthetic; NS - nonsignificant 

Patient Comparison

N
Commercial 

name
Size Region Technique

Baxmann et al., 2010 RCT
Group A - 14, 7M/7F

Group B - 14, 7M/7F
(14.94±0.95) 56

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar

left side - with GTR

right side - no GTR
NR

Groups:

A - Ex before MI

B - Ex after MI

immediately after MI 

insertion

Procedure:

MI - 3.47±1.97

Ex - 8.4±1.87

Pain of procedure:

Ex>GTR>MI

Chen et al., 2011 RS 20, 5M/15F 19-32 (24.3) 40
Absoanchor

Dentos

D - 1.2 mm

L - 8 mm

between first molar 

and second premolar

low-speed pilot drill 

handpiece for cortical 

bone perfuration

antibiotic and 

NSAID at 8-h 

intervals for 1d

Ex (1d), 

MI insertion 

(expectation, 1d, 3w) 

and MI removal 

(expectation, 1d, 3m) 

3 months after MI 

removal

Ex (1d) - 3.58

MI insertion (expectation) - 4.37

MI insertion (1d) - 1.24

MI insertion (3w) - 0.78

MI removal (expectation) - 3.78

MI removal (1d) - 0.78

MI removal (3m) - 0.32

Postoperative pain of: 

Ex>FA>MI

Ganzer et al., 2016 RCT Group A - 35, 11M/24F Group A (16.3±0.28) 70
Spider Screw

Ortho Technology

D - 1.5 mm

L - 8 or 10 mm

between first molar 

and second premolar
standard

analgesics 

according to 

personal 

judgement

anesthetic injection, 

Ex and MI insertion, 

Ex and MI insertion 

(1w)

before, evening after 

Ex and MI insertion, 1 

w after Ex and MI 

insertion

Ex x MI insertion (median):

expectation - NR

anesthetic - 2.5 x 1.05

procedure - 1.2 x 0.4

evening after - 3.85 x 0.4

1w - 0.2 x 0.1

Pain of procedure and 

postoperative pain:

Ex>MI

Garfinkle et al., 2008 PS 13 , 8M/5F 12-18 (14y10m) NR Osteomed
D - 1.6 mm

L - 6 mm

interradicular area in 

maxilla and/or 

mandible

standard or with a 

low-speed pilot drill 

handpiece for cortical 

bone perfuration

no antibiotics 

prescribed

MI insertion and 

MI removal

during orthodontic 

treatment, after MI 

removal

Procedure:

MI insertion - 5.47±3.51

MI removal - 2.71±2.27

MI insertion was well 

tolerated

Kawaguchi et al., 2014 PS Group B - 14, 4M/10F (27.8) 27
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm

buccal interradicular 

area in maxilla
Standard

analgesics 

according to 

personal 

judgement

MI insertion (before, 

1h, 12h, 1d, 2d, 3d, 7d, 

14d)

before, 1h, 12h, 1d, 

2d, 3d, 7d, 14d

baseline - 0

1h - 0.25±0.73

12h - 1.01±1.79

1d - 0.72±1.46

2d - 0.56±1.31

3d - 0.31±0.97

7d - 0.13±0.5

14d - 0

MI caused mild 

postoperative pain

Lamberton et al., 2016 RCT 24, 10M/14F 13-54 (19.9) 48
Dual-Top

Rocky Mountain

D - 1.6 mm

L - 6 or 8 mm

Buccal interradicular 

area in maxilla or 

mandible (same 

arch)

standard NR

Groups (same patient, 

side randomized):

CTA x Injection

Time periods: baseline, 

T1 (postanesthesia), 

T2a (postminiscrew), 

T2b (entire procedure), 

T3 (recollection at 1 

month)

before, T1 

(immediately after 

anesthesia), T2a and 

T2b (immediately 

after miniscrew 

placement), T3 (1 

month after the 

second miniscrew 

procedure)

CTA x Injection:

baseline - 0.72±1.31 x 0.18±0.46

T1 (anesthesia)- 0.54 ±1.21 x 1.09±1.5

T2a (MI insertion)- 4.16±3.05 x 

0.76±0.95

T2b (entire procedure)- 3.39±2.66 x 

0.93±1.21

T3 (4w) - 3.65±3.08 x 1.27±1.6

Pain of MI insertion 

and postoperative 

pain: 

CTA>Injection

Lee et al., 2008 PS 29, 10M/19F 12-46 (23.5±10.9) NR
Absoanchor

Dentos

D - 1.3 or 1.4 mm

L - 7 mm
NR standard NR

Groups (same patient): 

Ex x MI insertion

Time periods: baseline, 

during procedure, 1d, 

2d, 3d, 4d, 5d, 6d, 7d

before, immediately 

after, 1d, 2d, 3d, 4d, 

5d, 6d, 7d

Ex x MI insertion:

expectation - 4.81±2.3 x 5.41±2.42

procedure - 2.33±2.26 x 2.55±2.33

1d - 3.05±2.29 x 3.66±2.54

2d - 2.55±2.39 x 3.07±2.58

3d - 2.11±2.3 x 2.5±2.19

4d - 1.74±2.23 x 2.02±2.03

5d - 1.47±2.07 x 1.63±1.77

6d - 1.28±2.09 x 1.37±1.66

7d - 0.91±1.88 x 1.13±1.68

Procedure and 

postoperative pain of:

Ex=MI

Lehnen et al. 2011 A RCT
Group A - 15

Group B - 15
(15.03±0.83) 60

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Group A - predrilling 

with a dental 

handpiece;

Group B - standard;

one side - apical area 

anesthetics; 

other side: insertion 

area anesthetics

NR

Pre-drilling x standard

apical anesthetics x 

insertion area 

anesthetics

Time periods: 

expetation, during 

procedure

before, immediately 

after

Before (N = 30) : 4.82 ± 3,27

Immediately after (N = 30) :3.25 ± 

3.09 

Pain of MI insertion:

Predrilling = standard

Mirhashemi et al., 2016 PS 33, 20M/13F (21.4±3.6) 39
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm (maxilla) 

and 10 mm 

(mandible) 

buccal posterior 

interradicular area in 

maxilla and mandible

Standard

analgesics 

according to 

personal 

judgement

MI insertion (1h, 12h, 

1d, 1w)
NR

1h - 4.87±3.55

12h - 2.7±2.86

1d - 1.37±2.2

1w - 0.23±0.82

Postoperative pain:

1h>12h>1d>1w

Pithon et al., 2015 PS 58 30-50 (35y5m) 132 SIN
D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Standard NR
MI insertion (during 

procedure, during use)

immediately after; 

28d

during procedure - 3.03±2.3

during use - 1.56±2.16

Low degree of 

discomfort and pain 

during placement and 

use

Valieri et al., 2014 PS 40, 17M/23F 14-45 (26) 80 Conexão
D - 1.5 mm

L - 6 mm

maxilla between 

premolars and 

molars                                                        

Standard NR
Infiltrative x Topical 

anesthetic
Immediately after

Infiltrative x Topical anesthetic:

0.31±0.64 x 3.08±2.54

Pain of MI insertion: 

topical > infiltrative 

anesthetic

Zaleska, 2012 RS 19 ,4M/15F (21.7±5.5) NR
Absoanchor

Dentos
NR NR NR NR

Time periods 

(expectation, 

immeadiately after) 

NR
Expectation - 3.7±3.2

Imediately after - 2,6 ±3.2

Postoperative pain 

was mild

Zawawi, 2014 PS 83, 29M/54M NR NR
OrthoEasy system 

(Forestadent)

D - 1.8 mm

L - 8 mm (maxilla) 

and 6 mm 

(mandible)

maxilla and mandible Standard

analgesics (one 

after the 

procedure and 

more if 

needed)

Time periods (6h and 

24h after)
6h; 24h

6h - 2.3±1.8

24h - 0.22±0.5

Postoperative pain is 

significantly low

*except in Feldmann et al.; RCT - randomized clinical trial, RS - retrospective study, PS - prospective study; M - male, F - female; D - diameter, L - length; GTR - gingival tissue removal; NR - not reported; Ex - extraction, FA - fixed appliance, MI - mini-implant; h - hour, d - day, w - week, m - month; CTA - 

compound topical anesthetic; NS - nonsignificant

N and sex Age range, years 

(mean±SD)

Mini-implant
Pain assessment (MI)

mean (SD)*

Medication 

used

Outcome

Time of 

questionnaire 

application

Intervention

Parameters
Author, year

Type of 

study
Conclusions

Patient Comparison

N
Commercial 

name
Size Region Technique

Baxmann et al., 2010 RCT
Group A - 14, 7M/7F

Group B - 14, 7M/7F
(14.94±0.95) 56

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar

left side - with GTR

right side - no GTR
NR

Groups:

A - Ex before MI

B - Ex after MI

immediately after MI 

insertion

Procedure:

MI - 3.47±1.97

Ex - 8.4±1.87

Pain of procedure:

Ex>GTR>MI

Chen et al., 2011 RS 20, 5M/15F 19-32 (24.3) 40
Absoanchor

Dentos

D - 1.2 mm

L - 8 mm

between first molar 

and second premolar

low-speed pilot drill 

handpiece for cortical 

bone perfuration

antibiotic and 

NSAID at 8-h 

intervals for 1d

Ex (1d), 

MI insertion 

(expectation, 1d, 3w) 

and MI removal 

(expectation, 1d, 3m) 

3 months after MI 

removal

Ex (1d) - 3.58

MI insertion (expectation) - 4.37

MI insertion (1d) - 1.24

MI insertion (3w) - 0.78

MI removal (expectation) - 3.78

MI removal (1d) - 0.78

MI removal (3m) - 0.32

Postoperative pain of: 

Ex>FA>MI

Ganzer et al., 2016 RCT Group A - 35, 11M/24F Group A (16.3±0.28) 70
Spider Screw

Ortho Technology

D - 1.5 mm

L - 8 or 10 mm

between first molar 

and second premolar
standard

analgesics 

according to 

personal 

judgement

anesthetic injection, 

Ex and MI insertion, 

Ex and MI insertion 

(1w)

before, evening after 

Ex and MI insertion, 1 

w after Ex and MI 

insertion

Ex x MI insertion (median):

expectation - NR

anesthetic - 2.5 x 1.05

procedure - 1.2 x 0.4

evening after - 3.85 x 0.4

1w - 0.2 x 0.1

Pain of procedure and 

postoperative pain:

Ex>MI

Garfinkle et al., 2008 PS 13 , 8M/5F 12-18 (14y10m) NR Osteomed
D - 1.6 mm

L - 6 mm

interradicular area in 

maxilla and/or 

mandible

standard or with a 

low-speed pilot drill 

handpiece for cortical 

bone perfuration

no antibiotics 

prescribed

MI insertion and 

MI removal

during orthodontic 

treatment, after MI 

removal

Procedure:

MI insertion - 5.47±3.51

MI removal - 2.71±2.27

MI insertion was well 

tolerated

Kawaguchi et al., 2014 PS Group B - 14, 4M/10F (27.8) 27
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm

buccal interradicular 

area in maxilla
Standard

analgesics 

according to 

personal 

judgement

MI insertion (before, 

1h, 12h, 1d, 2d, 3d, 7d, 

14d)

before, 1h, 12h, 1d, 

2d, 3d, 7d, 14d

baseline - 0

1h - 0.25±0.73

12h - 1.01±1.79

1d - 0.72±1.46

2d - 0.56±1.31

3d - 0.31±0.97

7d - 0.13±0.5

14d - 0

MI caused mild 

postoperative pain

Lamberton et al., 2016 RCT 24, 10M/14F 13-54 (19.9) 48
Dual-Top

Rocky Mountain

D - 1.6 mm

L - 6 or 8 mm

Buccal interradicular 

area in maxilla or 

mandible (same 

arch)

standard NR

Groups (same patient, 

side randomized):

CTA x Injection

Time periods: baseline, 

T1 (postanesthesia), 

T2a (postminiscrew), 

T2b (entire procedure), 

T3 (recollection at 1 

month)

before, T1 

(immediately after 

anesthesia), T2a and 

T2b (immediately 

after miniscrew 

placement), T3 (1 

month after the 

second miniscrew 

procedure)

CTA x Injection:

baseline - 0.72±1.31 x 0.18±0.46

T1 (anesthesia)- 0.54 ±1.21 x 1.09±1.5

T2a (MI insertion)- 4.16±3.05 x 

0.76±0.95

T2b (entire procedure)- 3.39±2.66 x 

0.93±1.21

T3 (4w) - 3.65±3.08 x 1.27±1.6

Pain of MI insertion 

and postoperative 

pain: 

CTA>Injection

Lee et al., 2008 PS 29, 10M/19F 12-46 (23.5±10.9) NR
Absoanchor

Dentos

D - 1.3 or 1.4 mm

L - 7 mm
NR standard NR

Groups (same patient): 

Ex x MI insertion

Time periods: baseline, 

during procedure, 1d, 

2d, 3d, 4d, 5d, 6d, 7d

before, immediately 

after, 1d, 2d, 3d, 4d, 

5d, 6d, 7d

Ex x MI insertion:

expectation - 4.81±2.3 x 5.41±2.42

procedure - 2.33±2.26 x 2.55±2.33

1d - 3.05±2.29 x 3.66±2.54

2d - 2.55±2.39 x 3.07±2.58

3d - 2.11±2.3 x 2.5±2.19

4d - 1.74±2.23 x 2.02±2.03

5d - 1.47±2.07 x 1.63±1.77

6d - 1.28±2.09 x 1.37±1.66

7d - 0.91±1.88 x 1.13±1.68

Procedure and 

postoperative pain of:

Ex=MI

Lehnen et al. 2011 A RCT
Group A - 15

Group B - 15
(15.03±0.83) 60

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Group A - predrilling 

with a dental 

handpiece;

Group B - standard;

one side - apical area 

anesthetics; 

other side: insertion 

area anesthetics

NR

Pre-drilling x standard

apical anesthetics x 

insertion area 

anesthetics

Time periods: 

expetation, during 

procedure

before, immediately 

after

Before (N = 30) : 4.82 ± 3,27

Immediately after (N = 30) :3.25 ± 

3.09 

Pain of MI insertion:

Predrilling = standard

Mirhashemi et al., 2016 PS 33, 20M/13F (21.4±3.6) 39
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm (maxilla) 

and 10 mm 

(mandible) 

buccal posterior 

interradicular area in 

maxilla and mandible

Standard

analgesics 

according to 

personal 

judgement

MI insertion (1h, 12h, 

1d, 1w)
NR

1h - 4.87±3.55

12h - 2.7±2.86

1d - 1.37±2.2

1w - 0.23±0.82

Postoperative pain:

1h>12h>1d>1w

Pithon et al., 2015 PS 58 30-50 (35y5m) 132 SIN
D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Standard NR
MI insertion (during 

procedure, during use)

immediately after; 

28d

during procedure - 3.03±2.3

during use - 1.56±2.16

Low degree of 

discomfort and pain 

during placement and 

use

Valieri et al., 2014 PS 40, 17M/23F 14-45 (26) 80 Conexão
D - 1.5 mm

L - 6 mm

maxilla between 

premolars and 

molars                                                        

Standard NR
Infiltrative x Topical 

anesthetic
Immediately after

Infiltrative x Topical anesthetic:

0.31±0.64 x 3.08±2.54

Pain of MI insertion: 

topical > infiltrative 

anesthetic

Zaleska, 2012 RS 19 ,4M/15F (21.7±5.5) NR
Absoanchor

Dentos
NR NR NR NR

Time periods 

(expectation, 

immeadiately after) 

NR
Expectation - 3.7±3.2

Imediately after - 2,6 ±3.2

Postoperative pain 

was mild

Zawawi, 2014 PS 83, 29M/54M NR NR
OrthoEasy system 

(Forestadent)

D - 1.8 mm

L - 8 mm (maxilla) 

and 6 mm 

(mandible)

maxilla and mandible Standard

analgesics (one 

after the 

procedure and 

more if 

needed)

Time periods (6h and 

24h after)
6h; 24h

6h - 2.3±1.8

24h - 0.22±0.5

Postoperative pain is 

significantly low

*except in Feldmann et al.; RCT - randomized clinical trial, RS - retrospective study, PS - prospective study; M - male, F - female; D - diameter, L - length; GTR - gingival tissue removal; NR - not reported; Ex - extraction, FA - fixed appliance, MI - mini-implant; h - hour, d - day, w - week, m - month; CTA - 

compound topical anesthetic; NS - nonsignificant

N and sex Age range, years 

(mean±SD)

Mini-implant
Pain assessment (MI)

mean (SD)*

Medication 

used

Outcome

Time of 

questionnaire 

application

Intervention

Parameters
Author, year

Type of 

study
Conclusions
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Patient Comparison

N
Commercial 

name
Size Region Technique

Baxmann et al., 2010 RCT
Group A - 14, 7M/7F

Group B - 14, 7M/7F
(14.94±0.95) 56

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar

left side - with GTR

right side - no GTR
NR

Groups:

A - Ex before MI

B - Ex after MI

immediately after MI 

insertion

Procedure:

MI - 3.47±1.97

Ex - 8.4±1.87

Pain of procedure:

Ex>GTR>MI

Chen et al., 2011 RS 20, 5M/15F 19-32 (24.3) 40
Absoanchor

Dentos

D - 1.2 mm

L - 8 mm

between first molar 

and second premolar

low-speed pilot drill 

handpiece for cortical 

bone perfuration

antibiotic and 

NSAID at 8-h 

intervals for 1d

Ex (1d), 

MI insertion 

(expectation, 1d, 3w) 

and MI removal 

(expectation, 1d, 3m) 

3 months after MI 

removal

Ex (1d) - 3.58

MI insertion (expectation) - 4.37

MI insertion (1d) - 1.24

MI insertion (3w) - 0.78

MI removal (expectation) - 3.78

MI removal (1d) - 0.78

MI removal (3m) - 0.32

Postoperative pain of: 

Ex>FA>MI

Ganzer et al., 2016 RCT Group A - 35, 11M/24F Group A (16.3±0.28) 70
Spider Screw

Ortho Technology

D - 1.5 mm

L - 8 or 10 mm

between first molar 

and second premolar
standard

analgesics 

according to 

personal 

judgement

anesthetic injection, 

Ex and MI insertion, 

Ex and MI insertion 

(1w)

before, evening after 

Ex and MI insertion, 1 

w after Ex and MI 

insertion

Ex x MI insertion (median):

expectation - NR

anesthetic - 2.5 x 1.05

procedure - 1.2 x 0.4

evening after - 3.85 x 0.4

1w - 0.2 x 0.1

Pain of procedure and 

postoperative pain:

Ex>MI

Garfinkle et al., 2008 PS 13 , 8M/5F 12-18 (14y10m) NR Osteomed
D - 1.6 mm

L - 6 mm

interradicular area in 

maxilla and/or 

mandible

standard or with a 

low-speed pilot drill 

handpiece for cortical 

bone perfuration

no antibiotics 

prescribed

MI insertion and 

MI removal

during orthodontic 

treatment, after MI 

removal

Procedure:

MI insertion - 5.47±3.51

MI removal - 2.71±2.27

MI insertion was well 

tolerated

Kawaguchi et al., 2014 PS Group B - 14, 4M/10F (27.8) 27
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm

buccal interradicular 

area in maxilla
Standard

analgesics 

according to 

personal 

judgement

MI insertion (before, 

1h, 12h, 1d, 2d, 3d, 7d, 

14d)

before, 1h, 12h, 1d, 

2d, 3d, 7d, 14d

baseline - 0

1h - 0.25±0.73

12h - 1.01±1.79

1d - 0.72±1.46

2d - 0.56±1.31

3d - 0.31±0.97

7d - 0.13±0.5

14d - 0

MI caused mild 

postoperative pain

Lamberton et al., 2016 RCT 24, 10M/14F 13-54 (19.9) 48
Dual-Top

Rocky Mountain

D - 1.6 mm

L - 6 or 8 mm

Buccal interradicular 

area in maxilla or 

mandible (same 

arch)

standard NR

Groups (same patient, 

side randomized):

CTA x Injection

Time periods: baseline, 

T1 (postanesthesia), 

T2a (postminiscrew), 

T2b (entire procedure), 

T3 (recollection at 1 

month)

before, T1 

(immediately after 

anesthesia), T2a and 

T2b (immediately 

after miniscrew 

placement), T3 (1 

month after the 

second miniscrew 

procedure)

CTA x Injection:

baseline - 0.72±1.31 x 0.18±0.46

T1 (anesthesia)- 0.54 ±1.21 x 1.09±1.5

T2a (MI insertion)- 4.16±3.05 x 

0.76±0.95

T2b (entire procedure)- 3.39±2.66 x 

0.93±1.21

T3 (4w) - 3.65±3.08 x 1.27±1.6

Pain of MI insertion 

and postoperative 

pain: 

CTA>Injection

Lee et al., 2008 PS 29, 10M/19F 12-46 (23.5±10.9) NR
Absoanchor

Dentos

D - 1.3 or 1.4 mm

L - 7 mm
NR standard NR

Groups (same patient): 

Ex x MI insertion

Time periods: baseline, 

during procedure, 1d, 

2d, 3d, 4d, 5d, 6d, 7d

before, immediately 

after, 1d, 2d, 3d, 4d, 

5d, 6d, 7d

Ex x MI insertion:

expectation - 4.81±2.3 x 5.41±2.42

procedure - 2.33±2.26 x 2.55±2.33

1d - 3.05±2.29 x 3.66±2.54

2d - 2.55±2.39 x 3.07±2.58

3d - 2.11±2.3 x 2.5±2.19

4d - 1.74±2.23 x 2.02±2.03

5d - 1.47±2.07 x 1.63±1.77

6d - 1.28±2.09 x 1.37±1.66

7d - 0.91±1.88 x 1.13±1.68

Procedure and 

postoperative pain of:

Ex=MI

Lehnen et al. 2011 A RCT
Group A - 15

Group B - 15
(15.03±0.83) 60

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Group A - predrilling 

with a dental 

handpiece;

Group B - standard;

one side - apical area 

anesthetics; 

other side: insertion 

area anesthetics

NR

Pre-drilling x standard

apical anesthetics x 

insertion area 

anesthetics

Time periods: 

expetation, during 

procedure

before, immediately 

after

Before (N = 30) : 4.82 ± 3,27

Immediately after (N = 30) :3.25 ± 

3.09 

Pain of MI insertion:

Predrilling = standard

Mirhashemi et al., 2016 PS 33, 20M/13F (21.4±3.6) 39
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm (maxilla) 

and 10 mm 

(mandible) 

buccal posterior 

interradicular area in 

maxilla and mandible

Standard

analgesics 

according to 

personal 

judgement

MI insertion (1h, 12h, 

1d, 1w)
NR

1h - 4.87±3.55

12h - 2.7±2.86

1d - 1.37±2.2

1w - 0.23±0.82

Postoperative pain:

1h>12h>1d>1w

Pithon et al., 2015 PS 58 30-50 (35y5m) 132 SIN
D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Standard NR
MI insertion (during 

procedure, during use)

immediately after; 

28d

during procedure - 3.03±2.3

during use - 1.56±2.16

Low degree of 

discomfort and pain 

during placement and 

use

Valieri et al., 2014 PS 40, 17M/23F 14-45 (26) 80 Conexão
D - 1.5 mm

L - 6 mm

maxilla between 

premolars and 

molars                                                        

Standard NR
Infiltrative x Topical 

anesthetic
Immediately after

Infiltrative x Topical anesthetic:

0.31±0.64 x 3.08±2.54

Pain of MI insertion: 

topical > infiltrative 

anesthetic

Zaleska, 2012 RS 19 ,4M/15F (21.7±5.5) NR
Absoanchor

Dentos
NR NR NR NR

Time periods 

(expectation, 

immeadiately after) 

NR
Expectation - 3.7±3.2

Imediately after - 2,6 ±3.2

Postoperative pain 

was mild

Zawawi, 2014 PS 83, 29M/54M NR NR
OrthoEasy system 

(Forestadent)

D - 1.8 mm

L - 8 mm (maxilla) 

and 6 mm 

(mandible)

maxilla and mandible Standard

analgesics (one 

after the 

procedure and 

more if 

needed)

Time periods (6h and 

24h after)
6h; 24h

6h - 2.3±1.8

24h - 0.22±0.5

Postoperative pain is 

significantly low

*except in Feldmann et al.; RCT - randomized clinical trial, RS - retrospective study, PS - prospective study; M - male, F - female; D - diameter, L - length; GTR - gingival tissue removal; NR - not reported; Ex - extraction, FA - fixed appliance, MI - mini-implant; h - hour, d - day, w - week, m - month; CTA - 

compound topical anesthetic; NS - nonsignificant

N and sex Age range, years 

(mean±SD)

Mini-implant
Pain assessment (MI)

mean (SD)*

Medication 

used

Outcome

Time of 

questionnaire 

application

Intervention

Parameters
Author, year

Type of 

study
Conclusions

Patient Comparison

N
Commercial 

name
Size Region Technique

Baxmann et al., 2010 RCT
Group A - 14, 7M/7F

Group B - 14, 7M/7F
(14.94±0.95) 56

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar

left side - with GTR

right side - no GTR
NR

Groups:

A - Ex before MI

B - Ex after MI

immediately after MI 

insertion

Procedure:

MI - 3.47±1.97

Ex - 8.4±1.87

Pain of procedure:

Ex>GTR>MI

Chen et al., 2011 RS 20, 5M/15F 19-32 (24.3) 40
Absoanchor

Dentos

D - 1.2 mm

L - 8 mm

between first molar 

and second premolar

low-speed pilot drill 

handpiece for cortical 

bone perfuration

antibiotic and 

NSAID at 8-h 

intervals for 1d

Ex (1d), 

MI insertion 

(expectation, 1d, 3w) 

and MI removal 

(expectation, 1d, 3m) 

3 months after MI 

removal

Ex (1d) - 3.58

MI insertion (expectation) - 4.37

MI insertion (1d) - 1.24

MI insertion (3w) - 0.78

MI removal (expectation) - 3.78

MI removal (1d) - 0.78

MI removal (3m) - 0.32

Postoperative pain of: 

Ex>FA>MI

Ganzer et al., 2016 RCT Group A - 35, 11M/24F Group A (16.3±0.28) 70
Spider Screw

Ortho Technology

D - 1.5 mm

L - 8 or 10 mm

between first molar 

and second premolar
standard

analgesics 

according to 

personal 

judgement

anesthetic injection, 

Ex and MI insertion, 

Ex and MI insertion 

(1w)

before, evening after 

Ex and MI insertion, 1 

w after Ex and MI 

insertion

Ex x MI insertion (median):

expectation - NR

anesthetic - 2.5 x 1.05

procedure - 1.2 x 0.4

evening after - 3.85 x 0.4

1w - 0.2 x 0.1

Pain of procedure and 

postoperative pain:

Ex>MI

Garfinkle et al., 2008 PS 13 , 8M/5F 12-18 (14y10m) NR Osteomed
D - 1.6 mm

L - 6 mm

interradicular area in 

maxilla and/or 

mandible

standard or with a 

low-speed pilot drill 

handpiece for cortical 

bone perfuration

no antibiotics 

prescribed

MI insertion and 

MI removal

during orthodontic 

treatment, after MI 

removal

Procedure:

MI insertion - 5.47±3.51

MI removal - 2.71±2.27

MI insertion was well 

tolerated

Kawaguchi et al., 2014 PS Group B - 14, 4M/10F (27.8) 27
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm

buccal interradicular 

area in maxilla
Standard

analgesics 

according to 

personal 

judgement

MI insertion (before, 

1h, 12h, 1d, 2d, 3d, 7d, 

14d)

before, 1h, 12h, 1d, 

2d, 3d, 7d, 14d

baseline - 0

1h - 0.25±0.73

12h - 1.01±1.79

1d - 0.72±1.46

2d - 0.56±1.31

3d - 0.31±0.97

7d - 0.13±0.5

14d - 0

MI caused mild 

postoperative pain

Lamberton et al., 2016 RCT 24, 10M/14F 13-54 (19.9) 48
Dual-Top

Rocky Mountain

D - 1.6 mm

L - 6 or 8 mm

Buccal interradicular 

area in maxilla or 

mandible (same 

arch)

standard NR

Groups (same patient, 

side randomized):

CTA x Injection

Time periods: baseline, 

T1 (postanesthesia), 

T2a (postminiscrew), 

T2b (entire procedure), 

T3 (recollection at 1 

month)

before, T1 

(immediately after 

anesthesia), T2a and 

T2b (immediately 

after miniscrew 

placement), T3 (1 

month after the 

second miniscrew 

procedure)

CTA x Injection:

baseline - 0.72±1.31 x 0.18±0.46

T1 (anesthesia)- 0.54 ±1.21 x 1.09±1.5

T2a (MI insertion)- 4.16±3.05 x 

0.76±0.95

T2b (entire procedure)- 3.39±2.66 x 

0.93±1.21

T3 (4w) - 3.65±3.08 x 1.27±1.6

Pain of MI insertion 

and postoperative 

pain: 

CTA>Injection

Lee et al., 2008 PS 29, 10M/19F 12-46 (23.5±10.9) NR
Absoanchor

Dentos

D - 1.3 or 1.4 mm

L - 7 mm
NR standard NR

Groups (same patient): 

Ex x MI insertion

Time periods: baseline, 

during procedure, 1d, 

2d, 3d, 4d, 5d, 6d, 7d

before, immediately 

after, 1d, 2d, 3d, 4d, 

5d, 6d, 7d

Ex x MI insertion:

expectation - 4.81±2.3 x 5.41±2.42

procedure - 2.33±2.26 x 2.55±2.33

1d - 3.05±2.29 x 3.66±2.54

2d - 2.55±2.39 x 3.07±2.58

3d - 2.11±2.3 x 2.5±2.19

4d - 1.74±2.23 x 2.02±2.03

5d - 1.47±2.07 x 1.63±1.77

6d - 1.28±2.09 x 1.37±1.66

7d - 0.91±1.88 x 1.13±1.68

Procedure and 

postoperative pain of:

Ex=MI

Lehnen et al. 2011 A RCT
Group A - 15

Group B - 15
(15.03±0.83) 60

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Group A - predrilling 

with a dental 

handpiece;

Group B - standard;

one side - apical area 

anesthetics; 

other side: insertion 

area anesthetics

NR

Pre-drilling x standard

apical anesthetics x 

insertion area 

anesthetics

Time periods: 

expetation, during 

procedure

before, immediately 

after

Before (N = 30) : 4.82 ± 3,27

Immediately after (N = 30) :3.25 ± 

3.09 

Pain of MI insertion:

Predrilling = standard

Mirhashemi et al., 2016 PS 33, 20M/13F (21.4±3.6) 39
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm (maxilla) 

and 10 mm 

(mandible) 

buccal posterior 

interradicular area in 

maxilla and mandible

Standard

analgesics 

according to 

personal 

judgement

MI insertion (1h, 12h, 

1d, 1w)
NR

1h - 4.87±3.55

12h - 2.7±2.86

1d - 1.37±2.2

1w - 0.23±0.82

Postoperative pain:

1h>12h>1d>1w

Pithon et al., 2015 PS 58 30-50 (35y5m) 132 SIN
D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Standard NR
MI insertion (during 

procedure, during use)

immediately after; 

28d

during procedure - 3.03±2.3

during use - 1.56±2.16

Low degree of 

discomfort and pain 

during placement and 

use

Valieri et al., 2014 PS 40, 17M/23F 14-45 (26) 80 Conexão
D - 1.5 mm

L - 6 mm

maxilla between 

premolars and 

molars                                                        

Standard NR
Infiltrative x Topical 

anesthetic
Immediately after

Infiltrative x Topical anesthetic:

0.31±0.64 x 3.08±2.54

Pain of MI insertion: 

topical > infiltrative 

anesthetic

Zaleska, 2012 RS 19 ,4M/15F (21.7±5.5) NR
Absoanchor

Dentos
NR NR NR NR

Time periods 

(expectation, 

immeadiately after) 

NR
Expectation - 3.7±3.2

Imediately after - 2,6 ±3.2

Postoperative pain 

was mild

Zawawi, 2014 PS 83, 29M/54M NR NR
OrthoEasy system 

(Forestadent)

D - 1.8 mm

L - 8 mm (maxilla) 

and 6 mm 

(mandible)

maxilla and mandible Standard

analgesics (one 

after the 

procedure and 

more if 

needed)

Time periods (6h and 

24h after)
6h; 24h

6h - 2.3±1.8

24h - 0.22±0.5

Postoperative pain is 

significantly low

*except in Feldmann et al.; RCT - randomized clinical trial, RS - retrospective study, PS - prospective study; M - male, F - female; D - diameter, L - length; GTR - gingival tissue removal; NR - not reported; Ex - extraction, FA - fixed appliance, MI - mini-implant; h - hour, d - day, w - week, m - month; CTA - 

compound topical anesthetic; NS - nonsignificant

N and sex Age range, years 

(mean±SD)

Mini-implant
Pain assessment (MI)

mean (SD)*

Medication 

used

Outcome

Time of 

questionnaire 

application

Intervention

Parameters
Author, year

Type of 

study
Conclusions
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                                        *except in Feldmann et al.; RCT - randomized clinical trial, RS - retrospective study, PS - prospective study; M - male, F - female;  D - diameter, L - length; 
                                                                       GTR - gingival tissue removal; NR - not reported; Ex - extraction, FA - fixed appliance, MI - mini-implant; H - hour,d-day, w – week; m - month 

                                                                       CTA - compound topical anesthetic; NS - nonsignifican

Patient Comparison

N
Commercial 

name
Size Region Technique

Baxmann et al., 2010 RCT
Group A - 14, 7M/7F

Group B - 14, 7M/7F
(14.94±0.95) 56

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar

left side - with GTR

right side - no GTR
NR

Groups:

A - Ex before MI

B - Ex after MI

immediately after MI 

insertion

Procedure:

MI - 3.47±1.97

Ex - 8.4±1.87

Pain of procedure:

Ex>GTR>MI

Chen et al., 2011 RS 20, 5M/15F 19-32 (24.3) 40
Absoanchor

Dentos

D - 1.2 mm

L - 8 mm

between first molar 

and second premolar

low-speed pilot drill 

handpiece for cortical 

bone perfuration

antibiotic and 

NSAID at 8-h 

intervals for 1d

Ex (1d), 

MI insertion 

(expectation, 1d, 3w) 

and MI removal 

(expectation, 1d, 3m) 

3 months after MI 

removal

Ex (1d) - 3.58

MI insertion (expectation) - 4.37

MI insertion (1d) - 1.24

MI insertion (3w) - 0.78

MI removal (expectation) - 3.78

MI removal (1d) - 0.78

MI removal (3m) - 0.32

Postoperative pain of: 

Ex>FA>MI

Ganzer et al., 2016 RCT Group A - 35, 11M/24F Group A (16.3±0.28) 70
Spider Screw

Ortho Technology

D - 1.5 mm

L - 8 or 10 mm

between first molar 

and second premolar
standard

analgesics 

according to 

personal 

judgement

anesthetic injection, 

Ex and MI insertion, 

Ex and MI insertion 

(1w)

before, evening after 

Ex and MI insertion, 1 

w after Ex and MI 

insertion

Ex x MI insertion (median):

expectation - NR

anesthetic - 2.5 x 1.05

procedure - 1.2 x 0.4

evening after - 3.85 x 0.4

1w - 0.2 x 0.1

Pain of procedure and 

postoperative pain:

Ex>MI

Garfinkle et al., 2008 PS 13 , 8M/5F 12-18 (14y10m) NR Osteomed
D - 1.6 mm

L - 6 mm

interradicular area in 

maxilla and/or 

mandible

standard or with a 

low-speed pilot drill 

handpiece for cortical 

bone perfuration

no antibiotics 

prescribed

MI insertion and 

MI removal

during orthodontic 

treatment, after MI 

removal

Procedure:

MI insertion - 5.47±3.51

MI removal - 2.71±2.27

MI insertion was well 

tolerated

Kawaguchi et al., 2014 PS Group B - 14, 4M/10F (27.8) 27
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm

buccal interradicular 

area in maxilla
Standard

analgesics 

according to 

personal 

judgement

MI insertion (before, 

1h, 12h, 1d, 2d, 3d, 7d, 

14d)

before, 1h, 12h, 1d, 

2d, 3d, 7d, 14d

baseline - 0

1h - 0.25±0.73

12h - 1.01±1.79

1d - 0.72±1.46

2d - 0.56±1.31

3d - 0.31±0.97

7d - 0.13±0.5

14d - 0

MI caused mild 

postoperative pain

Lamberton et al., 2016 RCT 24, 10M/14F 13-54 (19.9) 48
Dual-Top

Rocky Mountain

D - 1.6 mm

L - 6 or 8 mm

Buccal interradicular 

area in maxilla or 

mandible (same 

arch)

standard NR

Groups (same patient, 

side randomized):

CTA x Injection

Time periods: baseline, 

T1 (postanesthesia), 

T2a (postminiscrew), 

T2b (entire procedure), 

T3 (recollection at 1 

month)

before, T1 

(immediately after 

anesthesia), T2a and 

T2b (immediately 

after miniscrew 

placement), T3 (1 

month after the 

second miniscrew 

procedure)

CTA x Injection:

baseline - 0.72±1.31 x 0.18±0.46

T1 (anesthesia)- 0.54 ±1.21 x 1.09±1.5

T2a (MI insertion)- 4.16±3.05 x 

0.76±0.95

T2b (entire procedure)- 3.39±2.66 x 

0.93±1.21

T3 (4w) - 3.65±3.08 x 1.27±1.6

Pain of MI insertion 

and postoperative 

pain: 

CTA>Injection

Lee et al., 2008 PS 29, 10M/19F 12-46 (23.5±10.9) NR
Absoanchor

Dentos

D - 1.3 or 1.4 mm

L - 7 mm
NR standard NR

Groups (same patient): 

Ex x MI insertion

Time periods: baseline, 

during procedure, 1d, 

2d, 3d, 4d, 5d, 6d, 7d

before, immediately 

after, 1d, 2d, 3d, 4d, 

5d, 6d, 7d

Ex x MI insertion:

expectation - 4.81±2.3 x 5.41±2.42

procedure - 2.33±2.26 x 2.55±2.33

1d - 3.05±2.29 x 3.66±2.54

2d - 2.55±2.39 x 3.07±2.58

3d - 2.11±2.3 x 2.5±2.19

4d - 1.74±2.23 x 2.02±2.03

5d - 1.47±2.07 x 1.63±1.77

6d - 1.28±2.09 x 1.37±1.66

7d - 0.91±1.88 x 1.13±1.68

Procedure and 

postoperative pain of:

Ex=MI

Lehnen et al. 2011 A RCT
Group A - 15

Group B - 15
(15.03±0.83) 60

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Group A - predrilling 

with a dental 

handpiece;

Group B - standard;

one side - apical area 

anesthetics; 

other side: insertion 

area anesthetics

NR

Pre-drilling x standard

apical anesthetics x 

insertion area 

anesthetics

Time periods: 

expetation, during 

procedure

before, immediately 

after

Before (N = 30) : 4.82 ± 3,27

Immediately after (N = 30) :3.25 ± 

3.09 

Pain of MI insertion:

Predrilling = standard

Mirhashemi et al., 2016 PS 33, 20M/13F (21.4±3.6) 39
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm (maxilla) 

and 10 mm 

(mandible) 

buccal posterior 

interradicular area in 

maxilla and mandible

Standard

analgesics 

according to 

personal 

judgement

MI insertion (1h, 12h, 

1d, 1w)
NR

1h - 4.87±3.55

12h - 2.7±2.86

1d - 1.37±2.2

1w - 0.23±0.82

Postoperative pain:

1h>12h>1d>1w

Pithon et al., 2015 PS 58 30-50 (35y5m) 132 SIN
D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Standard NR
MI insertion (during 

procedure, during use)

immediately after; 

28d

during procedure - 3.03±2.3

during use - 1.56±2.16

Low degree of 

discomfort and pain 

during placement and 

use

Valieri et al., 2014 PS 40, 17M/23F 14-45 (26) 80 Conexão
D - 1.5 mm

L - 6 mm

maxilla between 

premolars and 

molars                                                        

Standard NR
Infiltrative x Topical 

anesthetic
Immediately after

Infiltrative x Topical anesthetic:

0.31±0.64 x 3.08±2.54

Pain of MI insertion: 

topical > infiltrative 

anesthetic

Zaleska, 2012 RS 19 ,4M/15F (21.7±5.5) NR
Absoanchor

Dentos
NR NR NR NR

Time periods 

(expectation, 

immeadiately after) 

NR
Expectation - 3.7±3.2

Imediately after - 2,6 ±3.2

Postoperative pain 

was mild

Zawawi, 2014 PS 83, 29M/54M NR NR
OrthoEasy system 

(Forestadent)

D - 1.8 mm

L - 8 mm (maxilla) 

and 6 mm 

(mandible)

maxilla and mandible Standard

analgesics (one 

after the 

procedure and 

more if 

needed)

Time periods (6h and 

24h after)
6h; 24h

6h - 2.3±1.8

24h - 0.22±0.5

Postoperative pain is 

significantly low

*except in Feldmann et al.; RCT - randomized clinical trial, RS - retrospective study, PS - prospective study; M - male, F - female; D - diameter, L - length; GTR - gingival tissue removal; NR - not reported; Ex - extraction, FA - fixed appliance, MI - mini-implant; h - hour, d - day, w - week, m - month; CTA - 

compound topical anesthetic; NS - nonsignificant

N and sex Age range, years 

(mean±SD)

Mini-implant
Pain assessment (MI)

mean (SD)*

Medication 

used

Outcome

Time of 

questionnaire 

application

Intervention

Parameters
Author, year

Type of 

study
Conclusions

Patient Comparison

N
Commercial 

name
Size Region Technique

Baxmann et al., 2010 RCT
Group A - 14, 7M/7F

Group B - 14, 7M/7F
(14.94±0.95) 56

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar

left side - with GTR

right side - no GTR
NR

Groups:

A - Ex before MI

B - Ex after MI

immediately after MI 

insertion

Procedure:

MI - 3.47±1.97

Ex - 8.4±1.87

Pain of procedure:

Ex>GTR>MI

Chen et al., 2011 RS 20, 5M/15F 19-32 (24.3) 40
Absoanchor

Dentos

D - 1.2 mm

L - 8 mm

between first molar 

and second premolar

low-speed pilot drill 

handpiece for cortical 

bone perfuration

antibiotic and 

NSAID at 8-h 

intervals for 1d

Ex (1d), 

MI insertion 

(expectation, 1d, 3w) 

and MI removal 

(expectation, 1d, 3m) 

3 months after MI 

removal

Ex (1d) - 3.58

MI insertion (expectation) - 4.37

MI insertion (1d) - 1.24

MI insertion (3w) - 0.78

MI removal (expectation) - 3.78

MI removal (1d) - 0.78

MI removal (3m) - 0.32

Postoperative pain of: 

Ex>FA>MI

Ganzer et al., 2016 RCT Group A - 35, 11M/24F Group A (16.3±0.28) 70
Spider Screw

Ortho Technology

D - 1.5 mm

L - 8 or 10 mm

between first molar 

and second premolar
standard

analgesics 

according to 

personal 

judgement

anesthetic injection, 

Ex and MI insertion, 

Ex and MI insertion 

(1w)

before, evening after 

Ex and MI insertion, 1 

w after Ex and MI 

insertion

Ex x MI insertion (median):

expectation - NR

anesthetic - 2.5 x 1.05

procedure - 1.2 x 0.4

evening after - 3.85 x 0.4

1w - 0.2 x 0.1

Pain of procedure and 

postoperative pain:

Ex>MI

Garfinkle et al., 2008 PS 13 , 8M/5F 12-18 (14y10m) NR Osteomed
D - 1.6 mm

L - 6 mm

interradicular area in 

maxilla and/or 

mandible

standard or with a 

low-speed pilot drill 

handpiece for cortical 

bone perfuration

no antibiotics 

prescribed

MI insertion and 

MI removal

during orthodontic 

treatment, after MI 

removal

Procedure:

MI insertion - 5.47±3.51

MI removal - 2.71±2.27

MI insertion was well 

tolerated

Kawaguchi et al., 2014 PS Group B - 14, 4M/10F (27.8) 27
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm

buccal interradicular 

area in maxilla
Standard

analgesics 

according to 

personal 

judgement

MI insertion (before, 

1h, 12h, 1d, 2d, 3d, 7d, 

14d)

before, 1h, 12h, 1d, 

2d, 3d, 7d, 14d

baseline - 0

1h - 0.25±0.73

12h - 1.01±1.79

1d - 0.72±1.46

2d - 0.56±1.31

3d - 0.31±0.97

7d - 0.13±0.5

14d - 0

MI caused mild 

postoperative pain

Lamberton et al., 2016 RCT 24, 10M/14F 13-54 (19.9) 48
Dual-Top

Rocky Mountain

D - 1.6 mm

L - 6 or 8 mm

Buccal interradicular 

area in maxilla or 

mandible (same 

arch)

standard NR

Groups (same patient, 

side randomized):

CTA x Injection

Time periods: baseline, 

T1 (postanesthesia), 

T2a (postminiscrew), 

T2b (entire procedure), 

T3 (recollection at 1 

month)

before, T1 

(immediately after 

anesthesia), T2a and 

T2b (immediately 

after miniscrew 

placement), T3 (1 

month after the 

second miniscrew 

procedure)

CTA x Injection:

baseline - 0.72±1.31 x 0.18±0.46

T1 (anesthesia)- 0.54 ±1.21 x 1.09±1.5

T2a (MI insertion)- 4.16±3.05 x 

0.76±0.95

T2b (entire procedure)- 3.39±2.66 x 

0.93±1.21

T3 (4w) - 3.65±3.08 x 1.27±1.6

Pain of MI insertion 

and postoperative 

pain: 

CTA>Injection

Lee et al., 2008 PS 29, 10M/19F 12-46 (23.5±10.9) NR
Absoanchor

Dentos

D - 1.3 or 1.4 mm

L - 7 mm
NR standard NR

Groups (same patient): 

Ex x MI insertion

Time periods: baseline, 

during procedure, 1d, 

2d, 3d, 4d, 5d, 6d, 7d

before, immediately 

after, 1d, 2d, 3d, 4d, 

5d, 6d, 7d

Ex x MI insertion:

expectation - 4.81±2.3 x 5.41±2.42

procedure - 2.33±2.26 x 2.55±2.33

1d - 3.05±2.29 x 3.66±2.54

2d - 2.55±2.39 x 3.07±2.58

3d - 2.11±2.3 x 2.5±2.19

4d - 1.74±2.23 x 2.02±2.03

5d - 1.47±2.07 x 1.63±1.77

6d - 1.28±2.09 x 1.37±1.66

7d - 0.91±1.88 x 1.13±1.68

Procedure and 

postoperative pain of:

Ex=MI

Lehnen et al. 2011 A RCT
Group A - 15

Group B - 15
(15.03±0.83) 60

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Group A - predrilling 

with a dental 

handpiece;

Group B - standard;

one side - apical area 

anesthetics; 

other side: insertion 

area anesthetics

NR

Pre-drilling x standard

apical anesthetics x 

insertion area 

anesthetics

Time periods: 

expetation, during 

procedure

before, immediately 

after

Before (N = 30) : 4.82 ± 3,27

Immediately after (N = 30) :3.25 ± 

3.09 

Pain of MI insertion:

Predrilling = standard

Mirhashemi et al., 2016 PS 33, 20M/13F (21.4±3.6) 39
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm (maxilla) 

and 10 mm 

(mandible) 

buccal posterior 

interradicular area in 

maxilla and mandible

Standard

analgesics 

according to 

personal 

judgement

MI insertion (1h, 12h, 

1d, 1w)
NR

1h - 4.87±3.55

12h - 2.7±2.86

1d - 1.37±2.2

1w - 0.23±0.82

Postoperative pain:

1h>12h>1d>1w

Pithon et al., 2015 PS 58 30-50 (35y5m) 132 SIN
D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Standard NR
MI insertion (during 

procedure, during use)

immediately after; 

28d

during procedure - 3.03±2.3

during use - 1.56±2.16

Low degree of 

discomfort and pain 

during placement and 

use

Valieri et al., 2014 PS 40, 17M/23F 14-45 (26) 80 Conexão
D - 1.5 mm

L - 6 mm

maxilla between 

premolars and 

molars                                                        

Standard NR
Infiltrative x Topical 

anesthetic
Immediately after

Infiltrative x Topical anesthetic:

0.31±0.64 x 3.08±2.54

Pain of MI insertion: 

topical > infiltrative 

anesthetic

Zaleska, 2012 RS 19 ,4M/15F (21.7±5.5) NR
Absoanchor

Dentos
NR NR NR NR

Time periods 

(expectation, 

immeadiately after) 

NR
Expectation - 3.7±3.2

Imediately after - 2,6 ±3.2

Postoperative pain 

was mild

Zawawi, 2014 PS 83, 29M/54M NR NR
OrthoEasy system 

(Forestadent)

D - 1.8 mm

L - 8 mm (maxilla) 

and 6 mm 

(mandible)

maxilla and mandible Standard

analgesics (one 

after the 

procedure and 

more if 

needed)

Time periods (6h and 

24h after)
6h; 24h

6h - 2.3±1.8

24h - 0.22±0.5

Postoperative pain is 

significantly low

*except in Feldmann et al.; RCT - randomized clinical trial, RS - retrospective study, PS - prospective study; M - male, F - female; D - diameter, L - length; GTR - gingival tissue removal; NR - not reported; Ex - extraction, FA - fixed appliance, MI - mini-implant; h - hour, d - day, w - week, m - month; CTA - 

compound topical anesthetic; NS - nonsignificant

N and sex Age range, years 

(mean±SD)

Mini-implant
Pain assessment (MI)

mean (SD)*

Medication 

used

Outcome

Time of 

questionnaire 

application

Intervention

Parameters
Author, year

Type of 

study
Conclusions

Patient Comparison

N
Commercial 

name
Size Region Technique

Baxmann et al., 2010 RCT
Group A - 14, 7M/7F

Group B - 14, 7M/7F
(14.94±0.95) 56

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar

left side - with GTR

right side - no GTR
NR

Groups:

A - Ex before MI

B - Ex after MI

immediately after MI 

insertion

Procedure:

MI - 3.47±1.97

Ex - 8.4±1.87

Pain of procedure:

Ex>GTR>MI

Chen et al., 2011 RS 20, 5M/15F 19-32 (24.3) 40
Absoanchor

Dentos

D - 1.2 mm

L - 8 mm

between first molar 

and second premolar

low-speed pilot drill 

handpiece for cortical 

bone perfuration

antibiotic and 

NSAID at 8-h 

intervals for 1d

Ex (1d), 

MI insertion 

(expectation, 1d, 3w) 

and MI removal 

(expectation, 1d, 3m) 

3 months after MI 

removal

Ex (1d) - 3.58

MI insertion (expectation) - 4.37

MI insertion (1d) - 1.24

MI insertion (3w) - 0.78

MI removal (expectation) - 3.78

MI removal (1d) - 0.78

MI removal (3m) - 0.32

Postoperative pain of: 

Ex>FA>MI

Ganzer et al., 2016 RCT Group A - 35, 11M/24F Group A (16.3±0.28) 70
Spider Screw

Ortho Technology

D - 1.5 mm

L - 8 or 10 mm

between first molar 

and second premolar
standard

analgesics 

according to 

personal 

judgement

anesthetic injection, 

Ex and MI insertion, 

Ex and MI insertion 

(1w)

before, evening after 

Ex and MI insertion, 1 

w after Ex and MI 

insertion

Ex x MI insertion (median):

expectation - NR

anesthetic - 2.5 x 1.05

procedure - 1.2 x 0.4

evening after - 3.85 x 0.4

1w - 0.2 x 0.1

Pain of procedure and 

postoperative pain:

Ex>MI

Garfinkle et al., 2008 PS 13 , 8M/5F 12-18 (14y10m) NR Osteomed
D - 1.6 mm

L - 6 mm

interradicular area in 

maxilla and/or 

mandible

standard or with a 

low-speed pilot drill 

handpiece for cortical 

bone perfuration

no antibiotics 

prescribed

MI insertion and 

MI removal

during orthodontic 

treatment, after MI 

removal

Procedure:

MI insertion - 5.47±3.51

MI removal - 2.71±2.27

MI insertion was well 

tolerated

Kawaguchi et al., 2014 PS Group B - 14, 4M/10F (27.8) 27
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm

buccal interradicular 

area in maxilla
Standard

analgesics 

according to 

personal 

judgement

MI insertion (before, 

1h, 12h, 1d, 2d, 3d, 7d, 

14d)

before, 1h, 12h, 1d, 

2d, 3d, 7d, 14d

baseline - 0

1h - 0.25±0.73

12h - 1.01±1.79

1d - 0.72±1.46

2d - 0.56±1.31

3d - 0.31±0.97

7d - 0.13±0.5

14d - 0

MI caused mild 

postoperative pain

Lamberton et al., 2016 RCT 24, 10M/14F 13-54 (19.9) 48
Dual-Top

Rocky Mountain

D - 1.6 mm

L - 6 or 8 mm

Buccal interradicular 

area in maxilla or 

mandible (same 

arch)

standard NR

Groups (same patient, 

side randomized):

CTA x Injection

Time periods: baseline, 

T1 (postanesthesia), 

T2a (postminiscrew), 

T2b (entire procedure), 

T3 (recollection at 1 

month)

before, T1 

(immediately after 

anesthesia), T2a and 

T2b (immediately 

after miniscrew 

placement), T3 (1 

month after the 

second miniscrew 

procedure)

CTA x Injection:

baseline - 0.72±1.31 x 0.18±0.46

T1 (anesthesia)- 0.54 ±1.21 x 1.09±1.5

T2a (MI insertion)- 4.16±3.05 x 

0.76±0.95

T2b (entire procedure)- 3.39±2.66 x 

0.93±1.21

T3 (4w) - 3.65±3.08 x 1.27±1.6

Pain of MI insertion 

and postoperative 

pain: 

CTA>Injection

Lee et al., 2008 PS 29, 10M/19F 12-46 (23.5±10.9) NR
Absoanchor

Dentos

D - 1.3 or 1.4 mm

L - 7 mm
NR standard NR

Groups (same patient): 

Ex x MI insertion

Time periods: baseline, 

during procedure, 1d, 

2d, 3d, 4d, 5d, 6d, 7d

before, immediately 

after, 1d, 2d, 3d, 4d, 

5d, 6d, 7d

Ex x MI insertion:

expectation - 4.81±2.3 x 5.41±2.42

procedure - 2.33±2.26 x 2.55±2.33

1d - 3.05±2.29 x 3.66±2.54

2d - 2.55±2.39 x 3.07±2.58

3d - 2.11±2.3 x 2.5±2.19

4d - 1.74±2.23 x 2.02±2.03

5d - 1.47±2.07 x 1.63±1.77

6d - 1.28±2.09 x 1.37±1.66

7d - 0.91±1.88 x 1.13±1.68

Procedure and 

postoperative pain of:

Ex=MI

Lehnen et al. 2011 A RCT
Group A - 15

Group B - 15
(15.03±0.83) 60

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Group A - predrilling 

with a dental 

handpiece;

Group B - standard;

one side - apical area 

anesthetics; 

other side: insertion 

area anesthetics

NR

Pre-drilling x standard

apical anesthetics x 

insertion area 

anesthetics

Time periods: 

expetation, during 

procedure

before, immediately 

after

Before (N = 30) : 4.82 ± 3,27

Immediately after (N = 30) :3.25 ± 

3.09 

Pain of MI insertion:

Predrilling = standard

Mirhashemi et al., 2016 PS 33, 20M/13F (21.4±3.6) 39
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm (maxilla) 

and 10 mm 

(mandible) 

buccal posterior 

interradicular area in 

maxilla and mandible

Standard

analgesics 

according to 

personal 

judgement

MI insertion (1h, 12h, 

1d, 1w)
NR

1h - 4.87±3.55

12h - 2.7±2.86

1d - 1.37±2.2

1w - 0.23±0.82

Postoperative pain:

1h>12h>1d>1w

Pithon et al., 2015 PS 58 30-50 (35y5m) 132 SIN
D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Standard NR
MI insertion (during 

procedure, during use)

immediately after; 

28d

during procedure - 3.03±2.3

during use - 1.56±2.16

Low degree of 

discomfort and pain 

during placement and 

use

Valieri et al., 2014 PS 40, 17M/23F 14-45 (26) 80 Conexão
D - 1.5 mm

L - 6 mm

maxilla between 

premolars and 

molars                                                        

Standard NR
Infiltrative x Topical 

anesthetic
Immediately after

Infiltrative x Topical anesthetic:

0.31±0.64 x 3.08±2.54

Pain of MI insertion: 

topical > infiltrative 

anesthetic

Zaleska, 2012 RS 19 ,4M/15F (21.7±5.5) NR
Absoanchor

Dentos
NR NR NR NR

Time periods 

(expectation, 

immeadiately after) 

NR
Expectation - 3.7±3.2

Imediately after - 2,6 ±3.2

Postoperative pain 

was mild

Zawawi, 2014 PS 83, 29M/54M NR NR
OrthoEasy system 

(Forestadent)

D - 1.8 mm

L - 8 mm (maxilla) 

and 6 mm 

(mandible)

maxilla and mandible Standard

analgesics (one 

after the 

procedure and 

more if 

needed)

Time periods (6h and 

24h after)
6h; 24h

6h - 2.3±1.8

24h - 0.22±0.5

Postoperative pain is 

significantly low

*except in Feldmann et al.; RCT - randomized clinical trial, RS - retrospective study, PS - prospective study; M - male, F - female; D - diameter, L - length; GTR - gingival tissue removal; NR - not reported; Ex - extraction, FA - fixed appliance, MI - mini-implant; h - hour, d - day, w - week, m - month; CTA - 

compound topical anesthetic; NS - nonsignificant

N and sex Age range, years 

(mean±SD)

Mini-implant
Pain assessment (MI)

mean (SD)*

Medication 

used

Outcome

Time of 

questionnaire 

application

Intervention

Parameters
Author, year

Type of 

study
Conclusions

Patient Comparison

N
Commercial 

name
Size Region Technique

Baxmann et al., 2010 RCT
Group A - 14, 7M/7F

Group B - 14, 7M/7F
(14.94±0.95) 56

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar

left side - with GTR

right side - no GTR
NR

Groups:

A - Ex before MI

B - Ex after MI

immediately after MI 

insertion

Procedure:

MI - 3.47±1.97

Ex - 8.4±1.87

Pain of procedure:

Ex>GTR>MI

Chen et al., 2011 RS 20, 5M/15F 19-32 (24.3) 40
Absoanchor

Dentos

D - 1.2 mm

L - 8 mm

between first molar 

and second premolar

low-speed pilot drill 

handpiece for cortical 

bone perfuration

antibiotic and 

NSAID at 8-h 

intervals for 1d

Ex (1d), 

MI insertion 

(expectation, 1d, 3w) 

and MI removal 

(expectation, 1d, 3m) 

3 months after MI 

removal

Ex (1d) - 3.58

MI insertion (expectation) - 4.37

MI insertion (1d) - 1.24

MI insertion (3w) - 0.78

MI removal (expectation) - 3.78

MI removal (1d) - 0.78

MI removal (3m) - 0.32

Postoperative pain of: 

Ex>FA>MI

Ganzer et al., 2016 RCT Group A - 35, 11M/24F Group A (16.3±0.28) 70
Spider Screw

Ortho Technology

D - 1.5 mm

L - 8 or 10 mm

between first molar 

and second premolar
standard

analgesics 

according to 

personal 

judgement

anesthetic injection, 

Ex and MI insertion, 

Ex and MI insertion 

(1w)

before, evening after 

Ex and MI insertion, 1 

w after Ex and MI 

insertion

Ex x MI insertion (median):

expectation - NR

anesthetic - 2.5 x 1.05

procedure - 1.2 x 0.4

evening after - 3.85 x 0.4

1w - 0.2 x 0.1

Pain of procedure and 

postoperative pain:

Ex>MI

Garfinkle et al., 2008 PS 13 , 8M/5F 12-18 (14y10m) NR Osteomed
D - 1.6 mm

L - 6 mm

interradicular area in 

maxilla and/or 

mandible

standard or with a 

low-speed pilot drill 

handpiece for cortical 

bone perfuration

no antibiotics 

prescribed

MI insertion and 

MI removal

during orthodontic 

treatment, after MI 

removal

Procedure:

MI insertion - 5.47±3.51

MI removal - 2.71±2.27

MI insertion was well 

tolerated

Kawaguchi et al., 2014 PS Group B - 14, 4M/10F (27.8) 27
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm

buccal interradicular 

area in maxilla
Standard

analgesics 

according to 

personal 

judgement

MI insertion (before, 

1h, 12h, 1d, 2d, 3d, 7d, 

14d)

before, 1h, 12h, 1d, 

2d, 3d, 7d, 14d

baseline - 0

1h - 0.25±0.73

12h - 1.01±1.79

1d - 0.72±1.46

2d - 0.56±1.31

3d - 0.31±0.97

7d - 0.13±0.5

14d - 0

MI caused mild 

postoperative pain

Lamberton et al., 2016 RCT 24, 10M/14F 13-54 (19.9) 48
Dual-Top

Rocky Mountain

D - 1.6 mm

L - 6 or 8 mm

Buccal interradicular 

area in maxilla or 

mandible (same 

arch)

standard NR

Groups (same patient, 

side randomized):

CTA x Injection

Time periods: baseline, 

T1 (postanesthesia), 

T2a (postminiscrew), 

T2b (entire procedure), 

T3 (recollection at 1 

month)

before, T1 

(immediately after 

anesthesia), T2a and 

T2b (immediately 

after miniscrew 

placement), T3 (1 

month after the 

second miniscrew 

procedure)

CTA x Injection:

baseline - 0.72±1.31 x 0.18±0.46

T1 (anesthesia)- 0.54 ±1.21 x 1.09±1.5

T2a (MI insertion)- 4.16±3.05 x 

0.76±0.95

T2b (entire procedure)- 3.39±2.66 x 

0.93±1.21

T3 (4w) - 3.65±3.08 x 1.27±1.6

Pain of MI insertion 

and postoperative 

pain: 

CTA>Injection

Lee et al., 2008 PS 29, 10M/19F 12-46 (23.5±10.9) NR
Absoanchor

Dentos

D - 1.3 or 1.4 mm

L - 7 mm
NR standard NR

Groups (same patient): 

Ex x MI insertion

Time periods: baseline, 

during procedure, 1d, 

2d, 3d, 4d, 5d, 6d, 7d

before, immediately 

after, 1d, 2d, 3d, 4d, 

5d, 6d, 7d

Ex x MI insertion:

expectation - 4.81±2.3 x 5.41±2.42

procedure - 2.33±2.26 x 2.55±2.33

1d - 3.05±2.29 x 3.66±2.54

2d - 2.55±2.39 x 3.07±2.58

3d - 2.11±2.3 x 2.5±2.19

4d - 1.74±2.23 x 2.02±2.03

5d - 1.47±2.07 x 1.63±1.77

6d - 1.28±2.09 x 1.37±1.66

7d - 0.91±1.88 x 1.13±1.68

Procedure and 

postoperative pain of:

Ex=MI

Lehnen et al. 2011 A RCT
Group A - 15

Group B - 15
(15.03±0.83) 60

Thomas pin

Dentaurum

D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Group A - predrilling 

with a dental 

handpiece;

Group B - standard;

one side - apical area 

anesthetics; 

other side: insertion 

area anesthetics

NR

Pre-drilling x standard

apical anesthetics x 

insertion area 

anesthetics

Time periods: 

expetation, during 

procedure

before, immediately 

after

Before (N = 30) : 4.82 ± 3,27

Immediately after (N = 30) :3.25 ± 

3.09 

Pain of MI insertion:

Predrilling = standard

Mirhashemi et al., 2016 PS 33, 20M/13F (21.4±3.6) 39
Dual-Top

Anchor System

D - 1.6 mm

L - 8 mm (maxilla) 

and 10 mm 

(mandible) 

buccal posterior 

interradicular area in 

maxilla and mandible

Standard

analgesics 

according to 

personal 

judgement

MI insertion (1h, 12h, 

1d, 1w)
NR

1h - 4.87±3.55

12h - 2.7±2.86

1d - 1.37±2.2

1w - 0.23±0.82

Postoperative pain:

1h>12h>1d>1w

Pithon et al., 2015 PS 58 30-50 (35y5m) 132 SIN
D - 1.6 mm

L - 8 mm

between first molar 

and second premolar 

in the maxilla

Standard NR
MI insertion (during 

procedure, during use)

immediately after; 

28d

during procedure - 3.03±2.3

during use - 1.56±2.16

Low degree of 

discomfort and pain 

during placement and 

use

Valieri et al., 2014 PS 40, 17M/23F 14-45 (26) 80 Conexão
D - 1.5 mm

L - 6 mm

maxilla between 

premolars and 

molars                                                        

Standard NR
Infiltrative x Topical 

anesthetic
Immediately after

Infiltrative x Topical anesthetic:

0.31±0.64 x 3.08±2.54

Pain of MI insertion: 

topical > infiltrative 

anesthetic

Zaleska, 2012 RS 19 ,4M/15F (21.7±5.5) NR
Absoanchor

Dentos
NR NR NR NR

Time periods 

(expectation, 

immeadiately after) 

NR
Expectation - 3.7±3.2

Imediately after - 2,6 ±3.2

Postoperative pain 

was mild

Zawawi, 2014 PS 83, 29M/54M NR NR
OrthoEasy system 

(Forestadent)

D - 1.8 mm

L - 8 mm (maxilla) 

and 6 mm 

(mandible)

maxilla and mandible Standard

analgesics (one 

after the 

procedure and 

more if 

needed)

Time periods (6h and 

24h after)
6h; 24h

6h - 2.3±1.8

24h - 0.22±0.5

Postoperative pain is 

significantly low

*except in Feldmann et al.; RCT - randomized clinical trial, RS - retrospective study, PS - prospective study; M - male, F - female; D - diameter, L - length; GTR - gingival tissue removal; NR - not reported; Ex - extraction, FA - fixed appliance, MI - mini-implant; h - hour, d - day, w - week, m - month; CTA - 

compound topical anesthetic; NS - nonsignificant

N and sex Age range, years 

(mean±SD)

Mini-implant
Pain assessment (MI)

mean (SD)*

Medication 

used

Outcome

Time of 

questionnaire 

application

Intervention

Parameters
Author, year

Type of 

study
Conclusions
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Figure 1. Flow diagram of selected studies (PRISMA)  
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Figure 2 a. Risk of bias graph 

 

      

   

 

Figure 2 b. Risk of bias summary 
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Figure 3. Quality assessment for risk of bias in non-randomized studies. 
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Figure 4. Original forest plot of pain due to mini-implant installation 
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Figure 5. Forest plot of pain due to mini-implant installation after sensivity analyses 
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5. CONCLUSÕES 

 

De acordo com o presente estudo, há evidência moderada que permite 

concluir que a dor experimentada devido a instalação de mini-implantes é menor do 

que aquela esperada pelos pacientes. Vinte e quatro horas após o procedimento, os 

níveis de dor reportador são próximos a zero.  

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


