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ABSTRACT  

 

Class III malocclusion characteristics are present and can be observed at an early age, usually between 3 

and 5 years old. Orthopaedic treatment for class III skeletal problems is aimed at reducing or re-directing 

mandibular growth and/or enhancing maxillary growth. If left untreated, this maxillomandibular discrepancy will 

worsen and the majority of these patients will ultimately require orthognathic surgery as adults.Therefore, 

interceptive treatment is desired and should be undertaken as soon as the abnormality is diagnosed to prevent it 

from becoming permanent. Recently, new strategies for treating Class III malocclusions have appeared and the 

purpose of this systematic review and meta-analysis is to present alternative methods in the interceptive treatment 

of Class III malocclusion such as bone anchorage devices. Searches were made in the Pubmed, ResearchGate, 

SagePub, and NCBI databases, as well as in a grey literature database, and were complemented by hand-searching.  

However, it is reveald that skeletal anchorage appears to reduce the dentoalveolar effects while maximising the 

orthopaedic effect in growing patients. 

 
 

INTRODUCTION 

According to existing literature 

regarding the global occurrence of Class III 

malocclusions, its prevalence varies greatly 

among and within different races, ethnic 

groups, and geographic regions. Various 

systematic reviews reported a global 

prevalence of Angle Class III malocclusion 

within the interval of 0%–26.7% for 

different populations and the incidence rate 

in Caucasians is 1%–4%. 

Class III malocclusion can have a 

skeletal component, a dentoalveolar 

component or both and it can result from: 

pure mandibular prognathism, maxillary 

hypoplasia and retrognathism, or a 

combination of the two.  Consequently, 

since either one of the jaws or both of them 

can be affected in sagittal length or in 

position relative to the other, there is 

possible anatomic heterogeneity of this 

type of malocclusion. 

It is usually known that Class III 

cases are some of the most difficult to 

correct because of their adverse growth 

characteristics. 

In various studies, it has been 

revealed that Class III malocclusions 

aggravates for individuals in their 

childhood and adolescence, during key 

growth stages. Therefore, the characteristic 

maxillomandibular discrepancy of 

untreated Class III patients got 

progressively more disparate in subjects 

between 6 and 16 years old, causing 

excessive anteroposterior (AP) growth over 

this time with larger more protrusive 

mandibles and smaller maxillas. This 

results in a large maxillomandibular 

differential and small Wits differential. 
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This aspect, in addition to the fact 

that its aetiology is multi- factorial and 

includes genetic, epigenetic, and 

environmental factors, makes Class III 

malocclusion a great challenge for 

orthodontists.  

As Class III patients have 

unfavorable growth characteristics, the lack 

of intervention during their growth spurt 

can lead to aggravation of the malocclusion 

in time. Luckily with very early orthodontic 

intervention, in some cases, full dental 

Class III corrections can be made and this 

normalization will retain during future 

growth. 

The unpredictability of the long-

term stability produced by the early 

treatment of Class III gives this 

dentoskeletal disharmony a particular 

complexity. However, proper diagnosis and 

early treatment represent factors that can 

provide a growth-friendly environment 

leading to a decreasing complexity and 

duration of the treatment in permanent 

dentition or to making surgical procedures 

less invasive when orthognathic surgery is 

still needed when the patient is at its adult 

age. Interceptive treatments of Class III 

malocclusions focus on control and 

improvement of the dentoskeletal harmony, 

aiming to correct any negative overjet. For 

a long time, orthopaedic treatments, such as 

using rapid maxillary expansion or a facial 

mask (RME/FM), have been the gold-

standard, but the loss of anchorage and the 

clockwise rotation of the mandible led to 

seeking out alternative treatments. 

Consequently, to avoid side effects, novel 

methods were conceived. In order to 

achieve more successful results in clinical 

practice SEC III (splints, Class III elastics, 

chincup) appliances with Class III elastics 

and chin cap or TADs (temporary 

anchorage devices) with Class III elastics 

were tested. 

MATERIAL AND METHODS 

This review covers relevant 

literature from 2012 up to 2022. The 

inclusion criteria of the 16 articles were: 

case studies, case series, articles, 

randomized control trials, systematic 

reviews and meta-analyses regarding 

studies in patients with class III 

malocclusion in need of interceptive 

treatment.  

The literature search was made in 

the Pubmed, ResearchGate, SagePub, and 

NCBI databases. A list of terms was drawn 

up to refine the research to literature that 

was related to the study subject. The search 

string included terms referring to class III 

malocclusion combined with terms related 

to actual tendencies in interceptive 

orthodontic treatment. 

Different combinations of these 

terms were searched and further articles 

were accessed by hand searching for the 

bibliographical references cited in the 

articles included, in order to add studies that 

had not been found during the primary 

search.  

 

 

RESULTS AND DISCUSSIONS 

It is very dificult to decide whether 

to treat or wait for further growth and dental 

development in a case with a developing 

Class III malocclusion. Although this 

dentoskeletal disharmony may be identified 

in the developing dentition, the timing of 

early treatment is crucial for a successful 

outcome. Therefore, a decision needs to be 

made as to whether it is better to treat it at 

this stage or wait for further dental 

development and growth.  

It is important to acknowledge that 

the main goals of early intervention are to 

create a more favorable environment for 
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growth and to improve the occlusal 

relationship such as correcting the crossbite 

and facial esthetics. Therefore, interceptive 

treatment of Class III malocclusions should 

be undertaken in cases in which it can 

prevent damage to the oral tissues and 

prevent or significantly reduce the amount, 

or severity, of future orthodontic and 

surgical intervention. 

For the correction of developing 

Class III malocclusion, appliances are 

classified as:  (a) functional appliances like 

reverse twin block, Frankel appliance, and 

removable mandibular retractor (RMR); (b) 

orthopedic appliances, for instance, 

facemask and chin cup; and (c) orthodontic 

appliances, such as, removable maxillary 

expansion plate. Elements to be taken in 

consideration when choosing the appliance 

are: the age of the patient, soft‐tissue 

profile, and growth of maxilla. 

In adults, the treatment can be a 

combination of orthodontics and surgery, or 

just orthodontic camouflage. At a young 

age, orthopaedic treatment aims to reduce 

future therapeutic needs in the permanent 

dentition. 

However, interceptive treatment of 

Class III malocclusions with a tooth-borne 

protraction appliance (sucha as, a 

facemask) often leads to problems of 

undesired dental changes. For instance: an 

increase in vertical dimensions and 

downward and backward growth of the 

mandible caused by the buccal tilting of 

maxillary molars and extrusion of them; a 

decreased arch length with consequently 

crowding in the anterior teeth induced by 

the mesial movement of maxillary molars. 

In an attempt to overcome this 

limitations of tooth-borne appliances 

during the interceptive treatment of Class 

III malocclusions, bone-anchored 

maxillary protraction (BAMP) appliances 

have recently been used. Typically, BAMP 

appliances involve the use of Class III 

elastics attached between miniplates placed 

in the infrazygomatic crest to miniplates 

placed in the mandibular symphysis region 

or attached to the extraoral facemask. 

The surgical technique and the 

thickness and quality of the bone are the 

main factors that influence the rate of 

success of these miniplates. Particularly, 

the quality of the maxillary bone is often 

not as good until the patient is at least 11 

years old; so this interceptive technique 

tends to be used in slightly older patients 

than the tooth-borne appliances.  

The results of various studies on the 

effects of BAMP compared with growth of 

the untreated Class III subjects showed that 

the BAMP protocol induced an average 

increment on skeletal and soft tissue 

advancement of maxillary structures of 

about 4 mm associated with negligible 

changes in the inclination of the maxillary 

incisor and in vertical skeletal pattern. 

More recent research alsorevealed 

that a Hybrid Hyrax bone-anchored rapid 

palatal expansion appliance minimized the 

adverse effect encounter by tooth-borne 

rapid palatal expansion appliances for 

maxillary expansion and protraction and 

may be used as an alternative treatment 

appliance for correcting Class III patients 

with a hyperdivergent growth pattern. 

However, currently the use of 

skeletal anchorage in the treatment 

of malocclusions has become a common 

practice for orthodontists, either with 

miniscrews, miniplates or a combination of 

these. Miniplates have been used 

successfully for orthopedic skeletal 

anchorage. According to BAMP produced 

significantly larger maxillary advancement 

in Class III patients than facemask (FM) in 

association with rapid maxillary expansion 
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(RME). Moreover, it was also noticed that 

miniplates reduced side effects like 

dentoalveolar compensation and rotation of 

the mandible. Also, previous studies have 

recommended mini-screw assisted rapid 

palatal expansion (MARPE) for the 

treatment of  growing patients with 

transverse and antero-posterior maxillary 

deficiency. MARPE protocol can produce 

bony expansion of the maxilla and it has 

also been demonstrated that the circum-

maxillary sutures were opened, and the 

surrounding craniofacial structures 

including the zygoma and the nasal bone 

were widened. 

Even more, the use of MARPE 

leads in a reduced amount of 

buccal alveolar bone loss in comparison 

with conventional RME protocols. As they 

are anchored into the cortical bone, 

miniscrews enhance the skeletal effects, 

when used for maxillary protraction, thus 

resulting in pure orthopedic movement 

reducing adverse dental effects. With the 

use of MARPE as well, it is now possible to 

achieve skeletal anchorage without the 

surgical procedures involved with 

placement and removal of miniplates in the 

maxilla. 

CONCLUSION 

In conclusion, bone-anchored 

maxillary protraction, as an alternative 

treatment method for intercepting Class III 

malocclusion has demonstrated promising 

initial results in its potential to offer greater 

skeletal changes, with less unwanted 

displacement of the dentition. However, 

there are unpredictable variations in 

individual outcomes, and high-quality 

research is needed to further investigate this 

technique. 
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