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Data sources The Cochrane Central Register of Controlled Trials, 

Cochrane Database of Systematic Reviews, Embase, Medline and the 

ClinicalTrials.gov databases.

Study selection Randomised controlled trials (RCTs) and controlled 

clinical trials (CCTs) of children aged 7-12 years with class III 

malocclusion undergoing fixed or removable orthodontic treatment 

for early correction were included.

Data extraction and synthesis Two reviewers independently selected 

studies, abstracted data and assessed risk of bias. The Cochrane 

risk of bias tool was used for RCTs and the Downs and Black and 

the Newcastle-Ottawa scales for CCTs. The primary outcome was 

correction of reverse overjet. Mean differences (MD) with 95% 

confidence intervals were calculated and a random effects meta-

analysis conducted.

Results Fifteen studies (nine RCTs, six CCTs) were included. Only 

three of the RCTs were considered to be at low risk of bias, all six 

CCTs were at high risk of bias.Three RCTs (141 patients) compared 

protraction facemask and untreated control. The results for reverse 

overjet (MD = 2.5 mm; 95% CI, 1.21-3.79) and ANB angle (MD 

= 3.90˚; 95% CI, 3.54-4.25) were statistically significant favouring 

the facemask group. All CCTs demonstrated a statistically significant 

benefit in favour of the use of each appliance. However, the studies 

had high risk of bias. 

Conclusions There is a moderate amount of evidence to show that 

early treatment with a facemask results in positive improvement for 

both skeletal and dental effects in the short term. However, there was 

lack of evidence on long-term benefits. There is some evidence with 

regard to the chincup, tandem traction bow appliance and removable 

mandibular retractor, but the studies had a high risk of bias. Further 

high-quality, long-term studies are required to evaluate the early 

treatment effects for Class III malocclusion patients. 

Commentary
Class III malocclusion affects approximately 5% of the British 

population.1-3 Early interceptive orthodontic treatment aimed 

at influencing the way the malocclusion develops and reducing 

the complexity of subsequent treatment has long been practised. 

However, as with other orthodontic interceptive treatment 

modalities, the evidence to support its efficacy is equivocal. 

Recently, well-conducted, high level studies to support early 

correction of Class III malocclusion have been published. Hence, 

this review is timely and relevant to all dental practitioners. 

The timing of early treatment for Class III malocclusion is 

important, with some suggesting that this should be before ten 

years of age in order to optimise the potential for orthopaedic 

changes.4-6 Thus, it is important that all dentists routinely assess 

patients and consider early referral to an orthodontist where 

relevant. A wide range of appliances has been used to achieve 

correction including facemask, chincup, Frankel FR-3, reverse 

Twin-block and Class III elastics.

The aim of the recent systematic review considered in this 

commentary was to evaluate the effectiveness of orthodontic 

methods used in the early treatment of Class III malocclusion 

in the short and long terms and to compare different methods 

and appliances. It builds upon a previous Cochrane Review by 

Watkinson and colleagues, which found some evidence that 

the use of a facemask to correct prominent lower front teeth in 

children is effective when compared to no treatment on a short-

term basis, with outcomes reported at both 15 months and three 

years after treatment commenced.7

The review was not a Cochrane Review but it was conducted 

with a similar protocol. The question, inclusion criteria and search 

strategy were clearly defined and a reasonable publication-date 

restriction was applied. Several sources were used to identify all 

relevant studies independently of language. The Cochrane Central 

Register of Controlled Trials, Cochrane Database of Systematic 

Reviews, Embase, and Medline (Ovid) were searched to April 2016 

using appropriate search terms. Randomised controlled trials 

(RCTs) and controlled clinical trials (CCTs) of children aged 7-12 

years with class III malocclusion undergoing fixed or removable 

orthodontic treatment for early correction were considered. The 

inclusion of CCTs differs from the previous Cochrane Review 

which only included RCTs.7 Data extraction was carried out by two 

reviewers independently. Of the 2417 studies initially identified 

only fifteen studies (nine RCTs and six CCTs) were included in the 

final review. The results of the studies are combined and grouped 

Question: Is early treatment of class III 
malocclusions effective? 
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Practice points
• Increasing body of evidence to show that early treatment with 

a facemask to correct Class III malocclusion results in positive 
improvement in both skeletal and dental relationship in the 
short term

• Further high-quality, long-term studies are required to evaluate 
the early treatment effects and long-term benefits. 

in a way that makes interpretation a little cumbersome. 

Of the studies included, only three of the RCTs were judged as 

having low risk of bias. Five RCTs were judged as having unclear 

risk of bias and one RCT was judged as having high risk of bias. All 

CCTs included had high risk of bias due to the lack of sample size 

calculations and blinding. The results include three year follow-up 

results from one of the RCTs included in the Cochrane Review7 

and further supports the earlier findings and effectiveness of early 

correction at the three-year interval.8

The primary outcome of the effects of early treatment was 

correction of reverse overjet, measured in millimetres. Secondary 

outcomes were skeletal changes, soft tissue changes, quality of life, 

patient compliance, adverse effects, Peer Assessment Rating score 

and treatment time. Three RCTs with a total of 141 participants 

compared protraction facemask with untreated controls. Only 

Mandall et al. reported the primary outcome, finding a statistically 

significant overjet mean difference of 2.5mm (P=0.001), which 

was maintained at a three-year review.8 However, the majority of 

studies included did not report overjet as an outcome measure, 

tending to report cephalometric values such as ANB changes, 

which reflect a change in the maxilla/mandible relationship. 

In studies that compared different appliances, two found 

statistically significant differences for ANB changes, Keles et al. 

comparing conventional facemask with modified protraction 

headgear,9 and Showkatbakhsh et al. comparing facemask with 

tongue plate appliance, finding greater changes in the tongue 

plate group.10 Three other studies found no significant difference 

between various appliances.11-13 Interestingly, subsequent to 

the data extraction for the systematic review, the Mandall team 

reported 68% of the facemask group maintained a positive overjet 

at six-year follow-up, however only just, with a mean overjet of 

0.8mm, indicating some relapse.14 The primary outcome measure 

used in the six-year review of the RCT was need for orthognathic 

surgery. This was assessed based on clinical records of photographs, 

overjet measurement and cephalometric variables by a panel of 

seven consultant orthodontists, who came to a group decision of 

‘yes’ or ‘no’ for the need for orthognathic surgery. This has the 

potential limitation of subjectivity and bias being introduced 

but is quite realistic of how clinical decisions are often made.14 

Furthermore, when cephalometric parameters of skeletal change 

were assessed, almost all of the skeletal improvement did relapse 

and there were no statistically significant differences for antero-

posterior skeletal change between the treatment and control 

groups at six-year recall.14 

One reason debate still exists on the subject of early Class III 

correction is because of the difficulties in carrying out the ideal 

study with untreated control groups. The authors identify the 

main hurdle for early Class III treatment studies as the delay in 

treatment for control subjects. Also, patients need to be followed 

until the age of 16 or 17 when mandibular growth ceases, to 

evaluate any real benefit. This increases the cost to parents and 

burdens participant compliance, which can lead to high dropout 

rates. Other issues include having to start treatment early, as young 

as eight years of age, and the associated issues with referral and 

compliance that brings.

Orthodontists have long debated the merits of early 

intervention in the management of malocclusion, for example 

early functional appliance therapy or correction of crossbites 

with mandibular displacement, but the existing evidence base 

is generally weak.15,16 Early treatment of Class III malocclusion 

is another area worthy of investigation and overall this well 

conducted systematic review shows that there is moderate quality 

evidence to support the benefits of treatment with a facemask 

in the short term. However, as is frequently the conclusion of 

such reviews, further high quality, long-term studies are required 

to evaluate the early treatment effects and long-term benefits 

of this treatment. Paradoxically, as more evidence emerges to 

support the benefits of early correction of Class III malocclusion, 

it may become ethically more challenging to justify conducting 

randomised controlled trials and withholding treatment that has a 

proven benefit.
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