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 INTRODUCTION 

Intrusion of teeth, particularly posterior teeth, has been a 

difficult and complex treatment modality throughout the 

20th century. The mechanics used in the majority of 

these years relied heavily on patient compliance. The 

introduction of temporary anchorage devices (TADs) 

over the more recent years, has allowed for the intrusion 

of posterior teeth with minimal need of patient 

compliance. Several cases reports have been published 

using different intrusive mechanical approaches. 

 

Posterior teeth intrusion is one of the treatment strategies 

for treating anterior open bites. Treatment approaches for 

open bite patients differ when dealing with adults and 

growing patients. In growing patients, the vertical forces 

applied against the molars serve not only to intrude the 

molars but simply to control their vertical eruption. In 

adults or non-growing patients with the absence of 

vertical compensation of ramus growth, the true intrusion 

of molar teeth is needed to let the mandible to autorotate 

and subsequently close the open bite anteriorly.
[2]

  

 

Molar intrusion is recommended in open bite patients 

who usually have increased molar height.
[13]

 While many 

reports indicated that increased molar height is one of the 

common findings in individuals with skeletal open 

bite.
[14]

 others do not support those findings.
[15,16]

 In 

order to evaluate the results of molar intrusion in the 

treatment of open bite malocclusion, it is necessary to 

recognize the effect of the posterior teeth intrusion on the 

mandibular rotation and facial morphology. 

 

Several molar intrusive treatment strategies have been 

published, ranging from case reports to clinical trials.  

 

Table 1: Molar intrusion techniques. 

Compliance appliances Non compliance appliances 

High pull headgear Temporary anchorage devices 

High pull headgear to a splint Rapid molar intrusion device 

Posterior bite block  

Magnetic bite block  

Spring loaded bite block  
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ABSTRACT 

The objective of the study is to assess the effect of molar intrusion with various treatment modalities in the 

permanent dentition. A systematic review of the published data in four electronic databases up to September 2019 

was performed. We considered studies for inclusion if they were examining the result of posterior teeth intrusion 

and its effect on the vertical facial morphology. Study selection, risk of bias assessment, and data-extraction were 

performed in duplicate. Meta-analysis was not possible due to dissimilarity and heterogeneity among the included 

studies. Out of the 42 articles that met the initial eligibility criteria, 21 studies were finally selected. Low level of 

scientific evidence was identified after risk of bias assessment of the included studies. Current available evidence 

suggests that posterior teeth intrusion in the permanent dentition stage using TADs might be an effective way 

which might cause mandibular counterclockwise rotation and improve facial esthetics. Future well-conducted and 

clearly reported multicenter randomized controlled trials are recommended regarding the amount of mandibular 

rotation during open bite treatments. 
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However, there was limited emphasis on molar intrusion, 

as well as, more current techniques. Therefore, the aim 

of this systematic review article is to analyse the 

scientific evidence on the outcomes of various treatment 

modalities for molar intrusion as derived from the 

existing literature on peer-reviewed orthodontic journals 

according to the Cochrane collaboration principles.  

 

 MATERIAL AND METHODS 

This systematic review is reported according to the 

principles of the PRISMA statement for reporting 

systematic reviews of the health sciences. 

 

Search strategy 

Comprehensive electronic searches up to September 30, 

2019, were conducted in the following databases: 

PubMed, Embase, Cochrane Database of Systematic 

Reviews, Cochrane Central Register of Controlled Trial. 

The literature searches used the following Medical 

Subject Headings. 

 

(MeSH) terms: ―molar intrusion,‖ ―posterior teeth 

intrusion,‖ and ―anterior open bite‖ which were crossed 

with the following terms ―mandibular autorotation‖, 

―facial morphology‖ and ―stability.‖ 

 

In addition, the following journals were searched 

individually to find out any missing articles:  

The Angle Orthodontists, American Journal of 

Orthodontics and Dentofacial Orthopedics, European 

Journal of Orthodontics, Korean journal of orthodontics, 

and Journal of Orofacial Orthopedics.  

 

The search strategy for PubMed can be found in Table 1. 

 

Focused question 

What is the most effective method for molar intrusion for 

correcting open bite or overeruption of teeth?  

Selection criteria (PICO question: Population, 

intervention, comparison, outcome) 

 

Population: Adolescent and adult patients with anterior 

open bite malocclusion. Studies examining patients with 

craniofacial anomalies or syndromes, cleft lip and/ or 

palate, surgically assisted treatment, and patients in the 

mixed dentition stage were excluded from the review.  

 

Intervention: Patients undergoing orthodontic treatment 

for open bite correction by posterior teeth intrusion by 

using any compliance or noncompliance appliance. 

 

Comparison: Any compliance or non-compliance 

appliance for posterior segment intrusion vs. control or 

another equivalent intervention, or before and after 

treatment. 

 

Outcomes: Angular and linear measurements used to 

assess the vertical changes of the mandible: overbite and 

maxillary and mandibular plane angle (MMA); 

mandibular plane angle (MPA) between Go-Gn or Me- 

Go and reference plane (FH or SN); lower anterior facial 

height (LAFH), the distance between anterior nasal spine 

ANS and point Me; Jarabak ratio, the ratio between 

posterior facial height (PFH) and anterior facial height 

(AFH); Y-axis angle, the angle between Sell- Nasion 

(SN) and Sell-Gnathion (S-Gn); the distance between 

lower first molar (L1) and mandibular plane; and the 

distance between upper first molar U6 and the reference 

plane, either palatal plane or horizontal plane. 

 

 Study design:  

Randomized and non-randomized controlled clinical 

trials, clinical trials (prospective studies). Excluded 

articles included case reports, case series, retrospective 

studies, animal studies, review articles, abstracts, and 

discussions. 

 

Table 1 Search strategy in PubMed. 

#1 molar intrusion OR posterior teeth intrusion OR anterior open bite  

#2 facial morphology OR mandibular autorotation  

#3 #1 AND #2 

 

Study selection 

The titles and abstracts of all articles obtained through 

the electronic searches were screened independently by 

two reviewers.. After obtaining a sufficient number of 

abstracts, full articles were retrieved for the final 

selection process. The reference list of the articles that 

have been retrieved was checked out for additional 

studies that may have been missed in the initial searches. 

A consensus was reached among the assessors about the 

articles that met the eligibility criteria. 

 

Data Collection and Analysis 

Data was extracted in duplicate by two reviewers on 

the following items:  

Year of publication, study design, materials, method 

measurements, age, sample size, treatment period, force 

applied, amount of reduction of open bite, mandibular 

rotation obtained, improvement of facial morphology 

gained, side effects, and author’s conclusions, among 

others. 

 

Risk of bias in individual studies 

From the included studies, there were five RCTs (Table 

2). 

 

The risk of bias of included non-randomizes clinical 

trials was assessed using the methodological index for 

non-randomized trials (MINORS) tool (Table 3).
[21]

 Two 

reviewers performed the evaluations, and in cases of 

disagreement, consensus was reached after discussion. 

Methodological quality was done for each article without 

blinding to the authors. 
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Table 2: Methodological appraisal/Risk of bias assessment of RCTs. 

Studies 

 Criteria     

Sequence 

generation 

Allocation 

concealment 
blinding 

Incomplete 

outcome 

data 

addressed 

Outcome 

reporting 

Free from 

other bias 

Torres et al unclear unclear unclear Unclear unclear no 

Doshi et al unclear unclear unclear Unclear unclear no 

Kiliaridis et al unclear unclear yes Yes unclear no 

Rossato et al yes yes yes Yes unclear yes 

Turkkahraman 

et al 
unclear unclear unclear Unclear unclear no 
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Table 3: Methodological appraisal / Risk of bias assessment of nRCTs 

Criteria 

Akk 

aya 

Et al. 

2000 

Muce 

Dero 

Et al. 

2016 

De 

Guchi 

Et al. 

2011 

Kus 

Ter 

Et al. 

1992 

Marz 

Ouk 

Et al. 

2016 

Iscan 

Et al. 

1992 

Akan 

Et al. 

2011 

Foot 

Et al. 

2014 

Pedrin 

Et al. 

2006 

Xun 

Et al 

2007 

Kuro 

Da 

Et al 

2007 

Ciava 

rella et 

al. 

2017 

Ab 

Dul 

Nab 

Et al 

2016 

Erv 

Erdi 

Et al 

2004 

Erverdi 

Et al 

2007 

Bazz 

ucchi 

Et al. 

1999 

1.A Clear Aim 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

2.Inclusionof 

consecutive 

patients 

1 0 2 1 1 0 0 1 0 0 0 1 0 0 0 0 

3.Prospective 

collection of 

data 

1 1 1 0 1 0 1 2 1 1 1 1 1 0 1 1 

4.Appropriate 

endpoint 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 

5.unbiased 

assessmentof 

endpoint 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

6.follow up 

period 

appropriate 

0 2 0 2 0 2 0 0 2 0 0 0 1 0 1 2 

7.loss to follow 

up <5% 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 

8.prospective 

calculation of 

the study size 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

9.Anadequate 

control group 
0 2 0 2 0 2 0 0 2 0 2 0 2 0 0 2 

10.Contem 

peroray group 
2 0 0 2 0 0 0 0 2 0 2 2 0 0 0 1 

11.Baseline 

euivalance of 

group 

0 2 0 1 1 0 0 0 1 0 1 1 1 0 0 1 

12.Adequate 

statistical 

analysises 

1 0 0 1 0 2 2 2 1 2 2 0 2 1 2 2 

Total 11 9 6 13 8 10 7 9 11 7 12 10 7 5 7 15 
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 RESULTS 

Among 879 articles retrieved as a result of the initial 

searching process, 593 articles were excluded according 

to the information provided in their titles and abstracts, 

while 68 articles were excluded as they were duplicate 

articles. Consequently, 42 studies remained for the 

eligibility process, and eventually, only 21 studies 

fulfilled the inclusion criteria, among which five were 

RCTs and remaining 18 were CCTs.
[10-20,22–32]

  

 

Table 4 shows the study design and characteristics of the 

final selected articles. After searching manually within 

references of the approved articles, it was found that all 

related studies were included in the initial electronic 

search process.  

 

All studies included in methodological scoring process 

have low-moderate quality. Randomization, sample size 

evaluation, and blinding were not mentioned in any 

studies. Three clinical trials with control groups were 

found in this review.
[10,22,23]

 The criteria used to assess 

the amount of molar intrusion and mandibular rotation 

with its effect on facial morphology were stated properly 

by nine articles.
[10,22,23,25–27,29–32]

 while follow-up length 

stability was examined in five reports.
[22,23,28,29,31] 

 

Out of selected studies, five studies.
[10,22,25,27,28]

 used 

miniplates and seven studies.
[23,24,26,29–32]

 used 

miniscrews. The amount of mandibular rotation was 

more than 2° in six studies
[10,23–26,28]

 The maximum 

amount of mandibular counterclockwise rotation was 

found to be 3.9°,
[24]

 while the lowest amount was 1.1°
[32]

 

by using miniscrews in the upper arch only. In the 

Kuroda et al.
[10]

 study, 3.3° mandibular counterclockwise 

rotation was achieved using temporary anchorage 

devices compared with the orthognathic surgery. 

Detailed report of outcome measurements and 

characteristics for each study are presented in Tables 3 

and 4. 

 

Both dissimilarity and heterogeneity was found in the 

outcome measures, after analyzing data in the related 

studies. As a result, meta-analysis was not possible for 

this systematic review. 
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Table 4: Characteristics of studies included in the systematic review. 

Author & year of 

publication 

Sample size & age Comparison Study design Method measurement Study materials Treatment time 

Akkaya Et al. (2000) Miniplate (19) 17.7 yrs Pre- and post-, one 

group 

only (miniplate + 

acrylic 

plate) 

P, CS Lateral cephalometric 

analysis PA radiograph 

EMG and EVG 

Recording 

Surgical miniplates in 

upper posterior 

segment only 

Surgical miniplates in 

upper posterior 

segment only 

MuceDero Et al. 

2016 

SIS (16) (12.2 to 14.3 

yrs) 

13.1 yrs 

Pre- and post-, one 

group 

only (miniscrews + 

acrylicplate) 

P, CS Conebeam + lateral 

cephalometric analysis 

Sydney intrusion 

spring (SIS) in upper 

posterior segment 

only 

4.91 mo (2.5 to 

7.7 mo) 

DeGuchi Et al. 

2011 

G1: non-IA (15) 22.9 

yrs;G2: 

IA (15) 25.7 yrs 

Two-group 

comparison 

(non-implant 

anterior 

elastics and HPHG 

with 

MEAW vs. implant 

group 

R, L, CT Lateral cephalometric 

analysis, cast analysis 

PAR and DI scores 

G1: non-implant group 

(HPHG, MEAW, or 

accentuated COS with 

elastics);G2: implant 

group (sectional wire 

in upper and lower 

posterior segment) 

G1: non- IA 1– 

3 yrs;G2: IA 1– 

3 yrs2 yrs followup 

KusTer Et al. 

1992 

Miniplate (19) 17.7 yrs Pre- and post-, one 

group 

only (miniplate + 

acrylic 

plate) 

P, CS Lateral cephalometric 

analysis PA radiograph 

EMG and EVG 

Recording 

Surgical miniplates in 

upper posterior 

segment only 

Surgical miniplates in 

upper posterior 

segment only 

MarzOuk Et al. 

2016 

SIS (16) (12.2 to 14.3 

yrs) 

13.1 yrs 

Pre- and post-, one 

group 

only (miniscrews + 

acrylicplate) 

P, CS Conebeam + lateral 

cephalometric analysis 

Sydney intrusion 

spring (SIS) in upper 

posterior segment 

only 

4.91 mo (2.5 to 

7.7 mo) 

Iscan Et al. 

1992 

SIS (16) (12.2 to 14.3 

yrs) 

13.1 yrs 

Pre- and post-, one 

group 

only (miniscrews + 

acrylicplate) 

P, CS Conebeam + lateral 

cephalometric analysis 

Sydney intrusion 

spring (SIS) in upper 

posterior segment 

only 

4.91 mo (2.5 to 

7.7 mo) 

Akan Et al. 

2011 

Miniplate (19) 17.7 yrs Pre- and post-, one 

group 

only (miniplate + 

acrylic 

plate) 

P, CS Lateral cephalometric 

analysis PA radiograph 

EMG and EVG 

Recording 

Surgical miniplates in 

upper posterior 

segment only 

Surgical miniplates in 

upper posterior 

segment only 

Foot Et al. 

2014 

SIS (16) (12.2 to 14.3 

yrs) 

13.1 yrs 

Pre- and post-, one 

group 

only (miniscrews + 

P, CS Conebeam + lateral 

cephalometric analysis 

Sydney intrusion 

spring (SIS) in upper 

posterior segment 

4.91 mo (2.5 to 

7.7 mo) 
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acrylicplate) only 

Pedrin Et al. 

2006 

Miniscrews (12) 18.7 

yrs 

Pre- and post-, one 

group 

only (miniscrews) 

R, CS Lateral cephalometric 

Analysis 

Midpalatal miniscrew 

in upper arch + buccal 

miniscrews in lower 

molars 

6.8 mo 

Xun Et al 

2007 

Miniscrews (12) 18.7 

yrs 

Pre- and post-, one 

group 

only (miniscrews) 

R, CS Lateral cephalometric 

Analysis 

Midpalatal miniscrew 

in upper arch + buccal 

miniscrews in lower 

molars 

6.8 mo 

KuroDa Et al 

2007 

G1: miniplate or 

miniscrew (10) G2: 

orthogna-thic surgery 

(13) 

(16-46 yrs) 21.6 yrs 

Two-group 

comparison 

(miniplate or 

miniscrew 

group vs. 

orthognathic 

surgery group) 

P, CT Lateral cephalometric 

Analysis 

G1: TADs sectional 

wire in upper and 

lower posterior 

segmentG2: LeFort 1 

osteotomy and 

intraoral vertical ramus 

osteotomy or sagittal 

split ramus osteotomy 

G1: 27.6 mo (19– 

36 mo)G2: 

33.5 mo (20– 

44 mo) 

Ciavarella et al. 

2017 

Miniplate (11) 19.5 yrs Pre- and post-, one 

group 

only (miniplate + 

acrylic 

plate) 

P, L, CS Lateral cephalometric 

Analysis 

Miniplate (I shaped) In 

upper posterior 

segment only 

9.6 mo 1 yrs 

follow-up 

AbDul Nab Et al 

2016 

Miniscrews (12) 18.7 

yrs 

Pre- and post-, one 

group 

only (miniscrews) 

R, CS Lateral cephalometric 

Analysis 

Midpalatal miniscrew 

in upper arch + buccal 

miniscrews in lower 

molars 

6.8 mo 

ErvErdi Et al 

2004 

Miniplate (10) 17-23 

yrs 

Pre- and post-, one 

group 

only (miniplate) 

P, CS Lateral cephalometric 

analysis PA radiograph 

analysis 

Miniplate (I shaped) 

sectional wire in 

upper posterior 

segment only, (ext of 

upper 1st premolar in 

6 P) 

5.1 mo 

ErvErdi Et al 

2007 

Miniplate (11) 19.5 yrs Pre- and post-, one 

group 

only (miniplate + 

acrylic 

plate) 

P, L, CS Lateral cephalometric 

Analysis 

Miniplate (I shaped) In 

upper posterior 

segment only 

9.6 mo 1 yrs 

follow-up 

BazzUcchi Et al. 

1999 

Miniscrews (12) 18.7 

yrs 

Pre- and post-, one 

group 

only (miniscrews) 

R, CS Lateral cephalometric 

Analysis 

Midpalatal miniscrew 

in upper arch + buccal 

miniscrews in lower 

molars 

6.8 mo 
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Torres et al 

2006 

Miniplate (11) 19.5 yrs Pre- and post-, one 

group 

only (miniplate + 

acrylic 

plate) 

P, L, CS Lateral cephalometric 

Analysis 

Miniplate (I shaped) In 

upper posterior 

segment only 

9.6 mo 1 yrs 

follow-up 

Doshi et al 

2019 

Miniscrews (12) 18.7 

yrs 

Pre- and post-, one 

group 

only (miniscrews) 

R, CS Lateral cephalometric 

Analysis 

Midpalatal miniscrew 

in upper arch + buccal 

miniscrews in lower 

molars 

6.8 mo 

Kiliaridis et al 

1990 

Miniscrews (12) 18.7 

yrs 

Pre- and post-, one 

group 

only (miniscrews) 

R, CS Lateral cephalometric 

Analysis 

Midpalatal miniscrew 

in upper arch + buccal 

miniscrews in lower 

molars 

6.8 mo 

Rossato et al 

2018 

Miniplate (11) 19.5 yrs Pre- and post-, one 

group 

only (miniplate + 

acrylic 

plate) 

P, L, CS Lateral cephalometric 

Analysis 

Miniplate (I shaped) In 

upper posterior 

segment only 

9.6 mo 1 yrs 

follow-up 

Turkkahraman et al 

2018 

Miniplate (19) 17.7 yrs Pre- and post-, one 

group 

only (miniplate + 

acrylic 

plate) 

P, CS Lateral cephalometric 

analysis PA radiograph 

EMG and EVG 

Recording 

Surgical miniplates in 

upper posterior 

segment only 

Surgical miniplates in 

upper posterior 

segment only 
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CONCLUSIONS 

Current available evidence suggests that that posterior 

teeth intrusion in the permanent dentition stage using 

TADs might be an effective way which might cause 

mandibular counterclockwise rotation and improve facial 

esthetics. Miniscrews showed 2.3° to 3.9° of mandibular 

counterclockwise rotation when an intrusive force 

applied to both upper and lower molars, which is almost 

similar to what was observed after application of the high 

intrusive force in the upper posterior segment only by 

means of miniplate and acrylic bite block. Absence of a 

standardized method of intrusion, outcome 

measurements, and differences in the protocols followed 

for molar intrusion (in one arch or both arches) have led 

to concluding weak clinical evidence. Future well-

conducted and clearly reported multicenter randomized 

controlled trials with a non-treatment control group are 

needed to provide the best scientific evidence relating to 

the effect of molar intrusion on the mandibular rotation 

and facial esthetic during open bite treatment. 
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