
Hilla University College Journal For Medical Science Hilla University College Journal For Medical Science 

Volume 2 Issue 3 Article 1 

2024 

Mesioclusion: A Review of Treatment Approaches Mesioclusion: A Review of Treatment Approaches 

Kasem Ahmed Abeas 
Department of Orthodontics, College of Dentistry, University of Babylon, Babil, Hilla, Iraq, 
aakasem2@gmail.com 

Follow this and additional works at: https://hucmsj.hilla-unc.edu.iq/journal 

How to Cite This Article How to Cite This Article 
Abeas, Kasem Ahmed (2024) "Mesioclusion: A Review of Treatment Approaches," Hilla University College 
Journal For Medical Science: Vol. 2: Iss. 3, Article 1. 
DOI: https://doi.org/10.62445/2958-4515.1025 

This Review is brought to you for free and open access by Hilla University College Journal For Medical Science. It 
has been accepted for inclusion in Hilla University College Journal For Medical Science by an authorized editor of 
Hilla University College Journal For Medical Science. 

https://hucmsj.hilla-unc.edu.iq/journal
https://hucmsj.hilla-unc.edu.iq/journal/vol2
https://hucmsj.hilla-unc.edu.iq/journal/vol2/iss3
https://hucmsj.hilla-unc.edu.iq/journal/vol2/iss3/1
https://hucmsj.hilla-unc.edu.iq/journal?utm_source=hucmsj.hilla-unc.edu.iq%2Fjournal%2Fvol2%2Fiss3%2F1&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.62445/2958-4515.1025


HILLA UNIV COLL J MED SCI 2024;2:1–9

Hilla Univ Coll J Med Sci REVIEW

Mesioclusion: A Review of Treatment Approaches

Kasem Ahmed Abeas

Department of Orthodontics, College of Dentistry, University of Babylon, Babil, Hilla, Iraq

Abstract

Mesioclusion or Class III malocclusion is one of the dental disturbances that represents the magnitude and complexity
of the entire problem of malocclusion. It is of special interest to the orthodontist because it offers a therapeutic challenge.
The aim of this study is to review the common treatment options for Class III malocclusion and determine which
approach is superior. Numerous studies have recommended intervention at an early stage, such as during the the
deciduous dentition or prepubertal growth phase. Early treatment of skeletal Class III malocclusion can be achieved by
several appliances including Bionator, Frankle, chin cup, face mask. Orthopedic protraction of the maxilla is a popular
treatment modality, although it has some limitations. In addition, rapid maxillary expansion has been recommended as
a routine component of treatment, even in the absence of maxillary constriction. Although there are multiple treatment
possibilities, the protraction face mask is the common and most effective treatment option for Class III malocclusion
before maxillary suture maturation is encountered, during the early mixed dentition years.

Keywords: Class III malocclusion, Orthodontic appliances, Treatment options

1. Introduction

C lass III is one of those disturbances of the
dentition which represents the magnitude and

complexity of the entire problem of malocclusion [1].
Dentoskeletal Class III malocclusions are one of the
greatest challenges to the orthodontists due to the
interaction of both environmental and genetic etiolog-
ical factors [2]. The etiology of Class III malocclusion
is multifactorial, with genetic, ethnic, environmen-
tal, and habitual components [3]. Etiologic factors
for Class III malocclusions include a wide spectrum
of skeletal and dental compensation components [4].
The condition might be characterized by mandibu-
lar prognathism, maxillary retrognathism, retrusive
mandibular dentition, protrusive maxillary dentition,
and a combination of the above [5]. Class III problems
may arise due to de�cient growth of maxilla in the
downward and forward direction and more forward
growth or reduced downward growth of mandible.
Hence, a hypodivergent growth pattern accentuates
the Class III problem due to more growth rotation
of the mandible in the upward and forward direc-

tion, while a vertical growth pattern alleviates it due
to downward and backward rotation, provided that
excessive facial height does not become the prob-
lem instead [6]. The prevalence of angle class III
malocclusion varies greatly among and within popu-
lations, with the greatest incidence being seen among
Asian people [4]. Different ethnic groups exhibit dif-
ferent prevalence rates of Class III, with different
methods of classi�cation being used. The prevalence
rate was reported to be around 1–3% in the Cau-
casians and around 13–14% among the Chinese and
Japanese [7–12].

The Class III malocclusion is rare compared to other
types of malocclusion,with an incidence of possibly
less than 5%. It is of special interest to the orthodontist
because it offers a therapeutic challenge. It is usually
a progressive type of malocclusion, which makes it
dif�cult for the clinician to prodect the future growth
of such patients both magnitude and direction. Even
after achieving good results and following the cessa-
tion of active treatment, these patients have a high
tendency to relapse. This has been attributed to the
reappearance of the adverse growth vectors causing
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the mandible to grow further forward than it would
normally grow [13]. Over the years, several intercep-
tive treatments for Class III dentoskeletal malocclu-
sions have been proposed in growing patients [14, 15].

As the concept of the growth and it’s prediction
became more clear, treatment of class lll malocclusion
also improved. Still, the treatment of class lll mal-
occlusion is challenging. Although various treatment
modalities are available,which aim at the correction of
class lll malocclusion during the growth period, these
have proved unsuccessful in maintaining the result
for long time. Retention appliances are required to be
worn until growth is complete. And relying on the
patient to cooperate over long period and extended
treatment protocol is a potential problem in achieving
successful,stable treatment result.Surgical interven-
tion may still be needed in few cases. The newer and
more advanced treatment procedures available to us
today offer hope for patients,so that psychological
and morphological setbacks are avoided and less-
ened during the formative years of life [13]. The early
treatment can help to promote a favorable skeletal
equilibrium correcting the negative overjet, enhanc-
ing the maxillary growth and limiting the mandibular
one, controlling and/or eliminating the environmen-
tal factors, and minimizing the incisor compensation
[16–18]. Some authors support the bene�ts of early
treatment and point to the disadvantages of a long
treatment time while waiting for the skeletal mat-
uration of a child before sending him or her for
orthognathic surgery [19].

This review highlights the best timing and treat-
ment options for class III malocclusion that develops
in growing patients.

2. De�nition of class III malocclusion

In terms of angle classi�cation, a class III maloc-
clusion is one in which the lower molar is mesially
positioned relative to the upper molar, with no spec-
i�cations with regard to the line of occlusion [20].
According to the British Standard Institute (BSI), the
class III incisor relationship is de�ned as one in which
the lower incisor edge lies anterior to the cingulum
plateau of the upper incisors, the overjet is reduced
or reversed [19] Fig. 1.

3. Etiology

Similar to most of the malocclusions and dentofa-
cial deformities, the etiology of Class III malocclusion
is multifactorial. It results from a distortion of normal
development, rather than from any pathological pro-
cess. Expressions of Class III malocclusion are results
of interaction between innate factors or genetic hered-
itary with environmental factors [21–23].

Fig. 1. Angle class III malocclusion (there is a mesial occlusion of the lower
arch).

Studies of human inheritance have provided suf�-
cient evidence to establish the fact that mandibular
growth is mainly affected by heredity [23–27]. Fa-
miliar genetic inheritance has a strong in	uence on
skeletal craniofacial dimensions contributing to Class
III malocclusion and a signi�cantly higher incidence
of this malocclusion has been found to have a familial
occurrence between members of many generations
[28, 29]. The best known example of familial in-
heritance is Habsburg Jaw, in which mandibular
prognathism recurred over multiple generations in
the European royalty [30, 31]. The pattern of transmis-
sion of Class III malocclusion still remains an issue of
controversy. According to some authors, the transmis-
sion is autosomal recessive, and according to others, it
is autosomal dominant with complete or incomplete
penetrance; yet, some others support the polygenic
transmission mode [32, 33].

Environmental factors known to contribute and
in	uence this malocclusion include wrong postural
habits of the mandible which pathologically alter the
mandibular condyle positioning within the fossa and
as a result the �nal mandibular spatial position ex-
pressed with a forward slide of the mandible. Various
factors such as growth stimulus, history of prolonged
sucking or resting tongue habits, atypical swallowing,
nasal airway obstruction, mouth breathing, func-
tional mandibular shifts because of respiratory needs,
tongue size and pharyngeal airway shape and size
altered (enlarged tonsils, large tongue, adenoids),
hormonal imbalances and disturbances such as gigan-
tism or pituitary adenomas, trauma, premature loss of
primary teeth, congenital anatomic defects (i.e, cleft
lip, cleft palate), and muscle dysfunction alone or in
combination with other environmental factors play a
de�nitive etiological role [34–39].

4. Prevalence

Class III malocclusion compared with Class II or
Class I malocclusion is a less frequently observed
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clinical problem; occurring in less than 5% of the
U.S. population. The prevalence is greater in Asian
populations. The estimated incidence of Class III mal-
occlusion among the Korean, Japanese, and Chinese is
4% to 14% because of the large percentage of patients
with maxillary de�ciency [7–9]. However, a study
on Chinese children age 9 to 15 years that divided
subjects into those with “pseudo” and “true” Class
III malocclusions found a much lower prevalence of
these disorders, 2.3% and 1.7%, respectively [40].

As for the components of Class III malocclusion,
a study of Class III surgical patients demonstrated
that the combination of underdeveloped maxilla and
overdeveloped mandible was most common at 30.1%,
whereas those with a normal maxilla and overdevel-
oped mandible constituted 19.2% of the sample. Most
Korean patients, however, had a normal maxilla and
overdeveloped mandible (47.7%), with fewer patients
having an underdeveloped maxilla and overdevel-
oped mandible (13.5%) [40].

5. Treatment timing

It is an accepted fact that skeletal Class III mal-
occlusion establishes itself early in life, is not a
self-correcting disharmony [41, 42], and is often asso-
ciated with maxillary constriction. Intervention at an
early stage, such as deciduous dentition, or prepuber-
tal growth phase has been recommended [43, 44]. In
particular, the prepubertal treatment of Class III mal-
occlusion by means of rapid palatal expansion and
facemask protraction yields favorable growth correc-
tions in both in maxilla and in the mandible [43]. The
main goals of early intervention are to create a more
favorable environment for growth and to improve
the occlusal relationship: for example, correcting the
crossbite and facial esthetics [45]. Hence, intercep-
tive treatment of Class III malocclusions should be
undertaken if it prevents damage to the oral tissues
and prevents or signi�cantly reduces the amount, or
severity, of future orthodontic and surgical interven-
tion [46].

Growth modi�cation in developing Class III mal-
occlusion is indicated in patients with skeletal dis-
crepancy. The basic aim of interceptive treatment for
developing Class III malocclusion is to improve or
correct the skeletal discrepancy to allow future treat-
ment of such patients by orthodontic camou	age
only, without the need for orthognathic surgery. This
approach of growth modi�cation in Class III patients
can be achieved through the use of functional appli-
ances, chin cup therapy, protraction facemask, and
bone-anchored appliances. A brief description of each
modality based on current evidence has been given
below [47].

The timing of treatment for Class III malocclusion
has long been a matter of debate among orthodon-
tists. The treatment should start early in the patient’s
childhood or the clinicians should wait until growth
is completed and then proceed with orthognathic
surgery. Some authors support the bene�ts of early
treatment and point to the disadvantages of a long
treatment time while waiting for a child’s skele-
tal maturation before recommending orthognathic
surgery. Others choose early orthognathic surgery be-
cause of concerns about dental compensation and/or
mistiming of the cessation of mandibular growth dur-
ing orthopedic treatment [48].

Baccetti et al. studied a sample of 46 subjects in
mixed dentition and compared them to a control
sample of 32 subjects with untreated Class III maloc-
clusion. Treated and untreated samples were divided
into early and late mixed dentition groups for identi�-
cation of the optimum treatment timing. The younger
group showed signi�cantly greater advancement of
maxillary structures and signi�cantly more upward
and forward direction of condylar growth after treat-
ment [49]. In 2000 Saadia and Torres examined the
sagittal response of Class III patients in the primary,
mixed, and late mixed dentition phases who were
treated with expansion followed by facemask therapy.
They found that greater signi�cant changes were seen
in patients treated in the primary and mixed dentition
phases, even with fewer hours of appliance wear per
day. Looking at all of these results, it seems favorable
to apply maxillary protraction before the age of 12
years. Nevertheless, the treatment results are more
effective when maxillary protraction is initiated at
an early developmental phase of the dentition rather
than at later stages [50].

6. Orthodontic appliances

The options for correction of Class III malocclusion
in growing patients consist of two principal cate-
gories: intraoral and extraoral appliances.

6.1. Intra oral appliances

6.1.1. Class III elastics with skeletal anchorage
Recently, the use of skeletal anchorage for the

orthopedic treatment of maxillary retrognathia has
increased in order to avoid the dentoalveolar and
skeletal side effects of tooth-borne devices and also
to enhance maxillary protraction. Four miniplates are
inserted in the left and right infrazygomatic crest of
the maxillary buttress and between the lower left and
right lateral incisors and canines. A mucoperiosteal
	ap is elevated and the miniplates are placed in the
underlying bone by miniscrews.
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The extension of the plates perforates the attached
gingiva, and they are loaded three weeks later with
Class III elastics [51]. Skeletal anchorage is used in
skeletal Class III patients with hypoplasia of the max-
illa determined by cephalometric analysis and soft
tissue pro�le evaluation, in addition to presenting
molar Class III and negative overjet. These patients
must be between the ages of 9 and 14 years in a pre-
pubertal period [52].

6.1.2. Bionator III
The reverse Bionator or Bionator III is a modi�ed

version of the traditional bionator and can be used
in the treatment of Class III malocclusion. The mod-
i�ed Bionator differs in various characteristics from
the original appliance [53]. The lingual wire is in a
different position to control the position of the tongue
up to the upper �rst molar. The labial arch is placed
in the middle of the lower teeth. The acrylic should be
made as small as possible in order to occupy minimal
space and should have a concave form to accommo-
date the tongue. The vertical occlusal height should
be enough to correct the anterior crossbite, but should
not exceed 3–4 mm. The construction bite is taken
by positioning the mandible posteriorly into centric
relation. Finally, the acrylic vestibular lateral shiclds
should be positioned to allow lateral alveolar growth
in order to permit expansion of the maxillary arch.
The patients all wore the Bionator approximately 15
hours daily for a period of 60–90 days. At the end
of this period in all cases the correction of anterior
crossbite and the elimination of the mandibular dis-
placement were obtained, but the use of a Class III
Bionator was continued for a further period to maxi-
mize the chances of stability [54].

6.1.3. Frankle III functional appliance
Frankel III functional appliance is made while the

mandible is positioned posteriorly. The device has
pads to stretch the upper lip and periosteum forward,
which stimulates forward growth of maxilla [55]. The
Frankel III appliance requires a lengthy treatment
time and excellent patient cooperation. The Frankel III
appliance can be very effective if the case is diagnosed
early. The biggest problem is patient cooperation. At
the same time, it does not allow the mandible to ad-
vance forward. The vertical opening of the appliance
is used to enhance the downward and forward erup-
tion of the maxillary posterior teeth [56].

6.1.4. Eschler appliance
The Eschler appliance consists of 3 parts. The �rst

part is a retention component such as Adams clasps
for molars and intermolar auxiliary clasps for decidu-
ous teeth and premolars. The second part is an Eschler

labial bow made of a 0.9 mm wire. The third part is
occlusal bite raising, made of acrylic resin measuring
2–3 mm in thickness. An expansion screw or spring
can be added for some speci�c purposes [57].

6.1.5. Double–plate appliance
The double-plate appliance is an intraoral appli-

ance containing angulated acrylic blocks, with an
acrylic segment that contacts the lingual surfaces of
lower incisors in order to prevent their retraction [58].
This appliance used for treatment of skeletal class III
[mandibular protrusion]. By using the forces, espe-
cially suitable for children in the early transitional
dentition of the facial muscles,also can be an alter-
native to extra-oral devices e.g. Chin- Cap and Face
mask and can be used as retainer and tongue-lifter at
the same time [59].

6.1.6. Tandem appliance
The Tandem appliances are made up of three com-

ponents. The upper appliance is �xed, with bands
on deciduous second molars, a transpalatal arch, and
palatal expansion arms and buccal arms for elastic
traction. The lower appliance has bands on the decid-
uous second molars, a lingual holding arch, a �xed
bite plane for posterior occlusal coverage, and buccal
face bow tubes. The outer bow of the headgear face
bow has been modi�ed to engage elastics and is in-
serted into the lower tubes [60].

6.2. Extra oral appliance

6.2.1. Chin cap
Chin cap is a useful appliance in growing pa-

tients that exhibit mandibular prognathism and short
lower facial height. It has been shown that chin cap
redirects mandibular growth, rotates the mandible
backward, retards mandibular growth, and remod-
els the mandible. It also increases the anterior facial
height. It is particularly more useful for Asian chil-
dren compared to Caucasians, which is attributed
to their shorter facial height and greater protrusion
of lower incisors, rather than to differences in their
response to treatment [55]. The objective of early treat-
ment with the use of a chin cup is to provide growth
inhibition or redirection and posterior positioning of
the mandible [61].

6.2.2. Headgear for mandibular arch
Baccetti et al. and Rey et al. used the mandibu-

lar cervical headgear in growing Class III patients
exhibiting mandibular prognathism. This treatment
option results in distalization of mandibular molars
and redirection of mandibular growth [62, 63]. Or-
thodontic �xed appliance therapy in combination
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Fig. 2. Face mask of Petit type combined with maxillary skeletal expansion using orthodontic miniscrews.

with a reverse pull headgear for the correction of
Class III malocclusion is believed to be more effective
in early-mixed dentition as compared to late-mixed
dentition. Hence, the orthopedic correction of skeletal
Class III malocclusion with the help of a reverse pull
headgear in a growing patient is crucial as it aids
in achieving a better esthetic pro�le and reduces the
chances of further surgical treatment to correct the
skeletal discrepancy [64].

6.2.3. Face masks
Orthopedic protraction of maxilla in Class III pa-

tients exhibiting maxillary retrusion and meso- or
brachyfacial patterns proved effective [60, 61]. The
most effective appliance in such cases is a face mask.
However, there are some limitations in the use of a
face mask, including patient compliance problems,
dentoalveolar effect, limited protraction of maxilla
(2–3 mm in 9–12 months), and the possibility of re-
lapse as a result of mandibular growth [65–69] Fig. 2.

Face masks have various clinical applications. The
clinician may choose a Petit face mask or a De-
laire type as an extraoral part of the appliance, opt
for skeletal anchorage versus dental anchorage, or
choose advancement with expansion in contrast to
advancement without expansion. Delaire face mask is
commonly used for protraction of maxilla. The chin
and forehead are used for extraoral anchorage [70].
This appliance might interfere with sleep or wearing
eyeglasses [55]. Petit modi�ed the Delaire face mask

in 1983, incorporating a forehead and a chin pad that
were connected with a heavy steel rod [71].

6.2.4. Protraction of maxilla with expansion & without
expansion

Use of rapid maxillary expansion (RME) has been
recommended for protraction of maxilla. Some au-
thors believe that expansion will disarticulate maxilla
and initiate cellular response [72–74]. The appliance
in the maxillary arch is a bonded or banded maxillary
expander. The patient activates the expander once or
twice a day until the desired transverse relationship
is achieved [52]. Another protocol is the use of al-
ternate rapid maxillary expansions and constrictions
(Alt-RAMEC). Activation of expansion/constriction
is 0.5 mm daily [75] to disarticulate the suture without
overexpansion [76, 77].

6.2.5. Face mask with dental anchorage
A routine protocol for face mask therapy is applica-

tion of force to a removable appliance in the maxilla.
There is consensus over application of force at 30° an-
gulation to the occlusal plane for minimum unwanted
rotation of the maxilla. Forces of 300–600 g on each
side are favorable. The skeletal results obtained with
different amounts of force (300–500 g) are similar, re-
sulting in 3° increase in SNA [78].

6.2.6. Protraction face mask and reverse twin block
Early treatment of Class III malocclusions with pro-

traction face mask and reverse twin block (PFM and
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RTB) might be effective. The remaining growth will
in	uence the long-term stability of these treatments
[79].

6.2.7. Face mask with skeletal anchorage: Bone Anchor
Maxillary Protraction (BAMB)

(1) Face Mask with a Titanium Screw. Titanium
screws have been successfully used as skeletal
anchorage [80]. These screws do not require la-
tency time for osseointegration, and treatment
can be instituted immediately after insertion. In
a case report, a lag titanium screw was applied
as skeletal anchorage for protraction of maxilla.
800 g force per side was applied at a 30° angle
relative to the occlusal plane. The anterior nasal
spine was advanced approximately 3 mm ante-
riorly, with stable improvement after a year [81].

(2) Face Mask with Onplant. In 1995 Block and
Hoffman applied onplant as anchorage for
orthodontic purposes in animals [82]. The on-
plants were reported to tolerate forces up to 300
g. In a different study, onplants were used for
application of force to the maxilla. Subsequent
to a surgical operation for insertion of onplants
(7.7 mm hexagonal onplants) near the molar
area, a vacuum-formed stent was used for 10
days. Osseointegration occurred over a period
of 3–4 months. Then a 400 g force per side was
transmitted to the hooks in the premolar area of
the maxillary �xed appliance. The onplants, as
a reference point, moved 2.9 mm horizontally
and 2.9 mm vertically over a 12-month period
[83].

(3) Face Mask with Osseointegrated Implants. The
�rst clinical use of titanium implants as an an-
chorage for maxillary protraction occurred in
an animal study. These Brånemark implants
withstood 600 g force per side and an 8 mm
advancement of the maxilla was achieved [84].
In a different study, implants were used in the
zygomatic process of the maxilla and a 400 g
force per side was applied, resulting in a 4 mm
advancement of the maxilla [85].

(4) Face Mask to an Ankylosed Primary Canine.
The use of an intentionally ankylosed tooth is
a proper technique for the direct transmission
of force for protraction of the maxilla. How-
ever, such teeth undergo resorption as their
permanent successors erupt, restricting the use
of ankylosed teeth to young patients [86].

6.2.8. Corticotomy–assisted maxillary protraction
Low-angle Class III patients who exhibit severe ret-

rognathism of the maxilla, patients who have lost
the chance of orthopedic correction, and patients

who refuse to undergo orthognathic surgeries are
candidates for corticotomy-assisted maxillary pro-
traction [87]. Sutural distraction osteogenesis versus
osteotomy distraction osteogenesis for protraction of
midface has already been used. Lefort III fractures
have been used in the zygomaticofrontal suture. Dis-
traction has been carried out with the use of heavy
elastics [88]. Rachmiel et al. in 1999 [89] and Sam-
chukov in 2001 [90] reported patients treated by an
incomplete Lefort I osteotomy followed by face mask
protraction. They reported 5–9 mm of maxillary pro-
traction. In such a treatment modality a face mask
is used for 5–7 days after surgery and a 1700–2000
g force is applied. Signi�cant relapse of maxillary
advancement was detected in a 6-year follow-up.
However, well-preserved dental relationship was re-
ported [91].

7. Discussion

Orthopedic treatments might prove effective in chil-
dren with Class III malocclusion in the short term
[92]. Several appliances are used for early treatment
of skeletal Class III, including Bionator [93], Frankel
(FR-III) [55], chin cup [61], double-plate appliance
[59], Eschler appliance “progenic appliance” [94], and
protraction face mask. Orthopedic protraction of the
maxilla is a popular treatment modality, with some
limitations, including problems with patient compli-
ance, limited protraction of the maxilla (2–3 mm in
9–12 months), unwanted dentoalveolar effects, and
the possibility of relapse as a result of late mandibu-
lar growth [68, 69, 95]. In addition, rapid maxillary
expansion (RME) has been recommended as a rou-
tine component of treatment for correction of Class
III malocclusion, even in the absence of maxillary
constriction because it disarticulates the maxilla and
gives rise to cellular responses in the circummaxil-
lary sutures, bringing about a more positive reaction
to protraction forces [96]. Nevertheless, when used
to enhance anterior movement of the maxilla during
face mask therapy, preliminary RME does not appear
to exert any effect on the ef�cacy of orthopedic treat-
ment [95]. There are reports that use of RME alone
might not properly disarticulate circummaxillary su-
tures and it might be better dealt with by Alt-RAMEC
[98].

Face mask therapy is effective in Class III,
maxillary-de�cient, deep-bite patients, and all
the treated patients exhibit positive overjet after
treatment. In a study, after face mask therapy, the
maxilla continued to grow in the anterior direction in
an amount 9+9+equal to untreated Class III patients
but less than that in untreated Class I patients;
mandibular growth was similar in all the groups [99].
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An important factor determining the success of
treatment for Class III patients is treatment timing.
It has been recommended that face mask therapy
should be initiated at 6–8 years of age after eruption
of maxillary permanent �rst molar and incisors,
that is, early mixed dentition. However, maxillary
protraction with bone anchors and Class III elastics
has been reported to be successful in the late mixed
or permanent dentition phases [100].

8. Conclusion

Even though there are multiple and powerful treat-
ment possibilities; face mask is the common and most
effective treatment option for skeletal class III mal-
occlusion before maxillary sutures maturation, if it
is initiated during the early mixed dentition phase.
However, maxillary protraction with bone anchors
and Class III elastics has been reported to be success-
ful in the late mixed dentition years.
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90. Nevzatoğlu S, Küçükkeleş N. Long-term results of surgically-
assisted maxillary protraction. Aust Orthod J. 2014;30(1):19–
31. View at: Google Scholar.

91. Long H, Jian F, Lai W. Weak evidence supports the short-term
bene�ts of orthopaedic treatment for Class III malocclusion in
children. Evid Based Dent. 2014;15(1):21–22.

92. Levrini A, Levrini L. Il Bionator concetti classici e nuove ac-
quisizioni. Riv Ital Stomatol. 1993;10:499–506.

93. de Almeida MR, de Almeida RR, Oltramari-Navarro PVP,
Conti ACDCF, Navarro RDL, Camacho JGDD. Early treat-
ment of Class III malocclusion: 10-year clinical follow-up.
Journal of Applied Oral Science. 2011;19(4):431–439.

94. Yilmaz HN, Garip H, Satilmis T, Kucukkeles N. Corticotomy-
assisted maxillary protraction with skeletal anchorage and
Class III elastics. Angle Orthod. 2015;85(1):48–57.

95. Celikoglu M, Oktay H. Effects of maxillary protraction
for early correction of class III malocclusion. Eur J Or-
thod. 2014;36(1):86–92. View at: Publisher Site | Google
Scholar.

96. Cordasco G, Matarese G, Rustico L et al. Ef�cacy of ortho-
pedic treatment with protraction facemask on skeletal Class
III malocclusion: a systematic review and meta-analysis. Or-
thod Craniofac Res. 2014;17(3):133–143. View at: Publisher
Site Google Scholar.

97. Liou E-W, Tsai W-C. A new protocol for maxillary protraction
in cleft patients: repetitive weekly protocol of alternate rapid
maxillary expansions and constrictions. Informationen aus
Orthodontie & Kieferorthopädie. 2007;39(4):267–274.

98. Macdonald KE, Kapust AJ, Turley PK. Cephalometric
changes after the correction of class III malocclusion with
maxillary expansion/facemask therapy. Am J Orthod Dento-
facial Orthop. 1999;116(1):13–24. View at: Google Scholar.

99. Cevidanes L, Baccetti T, Franchi L, McNamara JA Jr., De
Clerck H. Comparison of two protocols for maxillary pro-
traction: bone anchors versus face mask with rapid maxillary
expansion. Angle Orthod. 2010;80(5):799–806.

100. Azamian Z, Shirban F. Treatment options for Class III Mal-
occlusion in growing patients with emphasis on maxillary
protraction. Scienti�ca (Cairo). 2016;2016:8105163. doi: 10.
1155/2016/8105163.

https://doi.org/10.1155/2016/8105163
https://doi.org/10.1155/2016/8105163

	Mesioclusion: A Review of Treatment Approaches
	How to Cite This Article

	Mesioclusion: A Review of Treatment Approaches
	1 Introduction
	2 Definition of class III malocclusion
	3 Etiology
	4 Prevalence
	5 Treatment timing
	6 Orthodontic appliances
	6.1 Intra oral appliances
	6.1.1 Class III elastics with skeletal anchorage
	6.1.2 Bionator III
	6.1.3 Frankle III functional appliance
	6.1.4 Eschler appliance
	6.1.5 Double–plate appliance
	6.1.6 Tandem appliance

	6.2 Extra oral appliance
	6.2.1 Chin cap
	6.2.2 Headgear for mandibular arch
	6.2.3 Face masks
	6.2.4 Protraction of maxilla with expansion & without expansion
	6.2.5 Face mask with dental anchorage
	6.2.6 Protraction face mask and reverse twin block
	6.2.7 Face mask with skeletal anchorage: Bone Anchor Maxillary Protraction (BAMB)
	6.2.8 Corticotomy–assisted maxillary protraction


	7 Discussion
	8 Conclusion

	References

