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Class III malocclusion is a multifactorial dentofacial deformity 

characterised by an abnormal sagittal relationship between the maxilla 

and mandible, most commonly manifesting as maxillary retrognathia, 

mandibular prognathism, or a combination of both. Its prevalence 

varies markedly across populations, from below two percent in several 

Indian and Northern European cohorts to over fifteen percent in East 

and Southeast Asian groups, reflecting an interplay of genetic, 

environmental, and functional determinants. Because the disorder spans 

dental, skeletal, and functional dimensions, accurate differential 

diagnosis — distinguishing true skeletal Class III from dentoalveolar 

compensation and pseudo (functional) Class III — underpins rational 

treatment planning. This review synthesises the etiology, classification, 

epidemiology, and stepwise management of Class III malocclusion 

across the growth continuum. In growing patients, correction of simple 

crossbites, functional appliance therapy, chin-cup treatment, and 

maxillary protraction with or without rapid maxillary expansion remain 

central to interceptive management, with the Growth Treatment 

Response Vector offering a means of predicting subsequent mandibular 

growth and guiding the decision between camouflage and surgery.  
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Bone-anchored protraction protocols and miniscrew-assisted maxillary expanders extend treatment options into 

adolescence and adulthood. In patients who have completed growth, management bifurcates into orthodontic 
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camouflage for mild-to-moderate skeletal discrepancy and combined orthodontic–orthognathic surgery for severe 

disharmony, increasingly guided by three-dimensional imaging and virtual surgical planning. A structured, age- and 

severity-stratified approach, summarised here through diagnostic and treatment algorithms, remains essential to 

stable functional and esthetic outcomes. 

 

Introduction:- 
Class III malocclusion is a complex dentofacial deformity defined by an abnormal anteroposterior relationship 

between the maxilla and mandible, commonly presenting as mandibular prognathism, maxillary deficiency, or a 

combination of both components. Although Edward Angle's original classification was based purely on molar 

relationship, the disorder is now recognised to involve both dental and skeletal discrepancies, frequently 

accompanied by anterior crossbite and reversed overjet [1,2]. The condition is often readily apparent from the 

characteristic concave facial profile, prominent chin, and deficient midface, and can carry substantial functional and 

psychosocial consequences. A thorough family history, together with clinical assessment of the facial profile in 

natural head position and cephalometric analysis, is essential to determine whether the discrepancy originates in the 

maxilla, the mandible, or the cranial base [3]. A central diagnostic challenge is distinguishing true skeletal Class III 

malocclusion from pseudo (functional) Class III, in which occlusal interference in centric relation causes an anterior 

mandibular shift into centric occlusion; elimination of this interference typically restores a Class I relationship, 

whereas persistence of the Class III molar relationship indicates a true or compensated skeletal problem [2,6]. 

 

Class III malocclusion is widely regarded as one of the most challenging malocclusions to diagnose and treat, owing 

to its variable presentation and unpredictable growth trajectory. Early identification is critical, since interceptive 

treatment during growth can favourably influence dentofacial development and, in some cases, reduce or eliminate 

the eventual need for orthognathic surgery. This review consolidates the etiological, diagnostic, and management 

literature on Class III malocclusion into a single, age-stratified framework spanning interceptive orthopaedic 

treatment, contemporary fixed and removable appliances, maxillary skeletal expansion in adults, combined 

orthodontic–orthognathic surgery, orthodontic camouflage, and digital treatment planning. 

 

Etiology:- 
The etiology of Class III malocclusion is multifactorial, arising from an interaction of genetic, environmental, and 

functional influences on craniofacial growth rather than from any single causative factor. 

 

Genetic and hereditary factors:- 

A strong familial tendency is frequently observed, with a polygenic inheritance pattern most commonly proposed, 

although autosomal dominant and recessive modes have also been suggested. The ―Habsburg jaw‖ — the 

pronounced mandibular prognathism and everted lower lip seen across generations of the Habsburg royal family, 

exemplified by Charles II of Spain — remains the classic teaching example of hereditary skeletal Class III 

malocclusion, attributed in part to consanguineous inheritance [27–36].  

 

Certain syndromes, including Down syndrome and Crouzon syndrome, may also present with Class III 

features:- 

• Environmental and congenital factors: cleft lip/palate and other congenital anomalies can restrict midfacial 

growth and produce anterior crossbite; congenital absence of maxillary teeth may similarly disrupt normal 

occlusal development. 

• Systemic and respiratory factors: pituitary disorders causing gigantism or acromegaly can drive excessive 

mandibular growth, while enlarged tonsils/adenoids and chronic nasal obstruction alter tongue posture and 

mandibular positioning. 

• Local dental and functional factors: premature loss of primary teeth, ectopic eruption, tongue thrusting, and 

habitual forward mandibular posturing can each precipitate a Class III relationship. 

• Epigenetic factors: environmentally driven modification of gene expression, without change to the underlying 

DNA sequence, is increasingly recognised as an additional contributor to mandibular growth and craniofacial 

development. 

Overall, Class III malocclusion is best conceptualised as a multifactorial condition in which the relative contribution 

of each determinant varies between individuals, necessitating individualised diagnosis and treatment planning. 
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Classification:- 

Because Class III malocclusion presents with considerable variability in its skeletal, dental, and functional 

components, several complementary classification systems are used in clinical practice (Fig. 1). 

• By etiology: skeletal Class III (true jaw-base discrepancy), dental Class III (normal skeletal bases with 

compensatory tooth position), and functional/pseudo Class III (forward mandibular positioning due to occlusal 

interference). 

• By skeletal component: maxillary deficiency, mandibular prognathism, or a combined discrepancy, each carrying 

different treatment implications. 

• By severity: mild (predominantly dentoalveolar, amenable to orthodontics alone), moderate (combined 

orthopaedic and orthodontic need), and severe (typically requiring orthognathic surgery after growth 

completion). 

• Tweed's classification: Category A corresponds to pseudo Class III malocclusion with a functionally displaced 

but structurally normal mandible; Category B denotes true skeletal Class III arising from mandibular 

prognathism or maxillary deficiency. 

• By growth pattern: a forward (horizontal) rotational growth pattern tends to accentuate the Class III relationship, 

whereas a vertical growth tendency, through downward-backward mandibular rotation, may reduce its apparent 

severity [4]. 

•  

 
 

Fig. 1. Classification schema of Class III malocclusion by etiology, skeletal component, and severity. 

 

Epidemiology:- 
A systematic review and meta-analysis of Class III malocclusion reported a global prevalence ranging widely from 

0% to 26.7%, a variation attributable to differences in sample characteristics, age groups, and diagnostic 

methodology [7]. Prevalence is consistently highest among East and Southeast Asian populations and lowest among 

Indian and several Northern European cohorts (Table 1) [7,8,9–24]. 
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Table 1. Reported prevalence of Class III malocclusion by region and population. 

 

Region / population Prevalence (%) 

Global (all populations) 0–26.7 

Southeast Asian 15.80 

Chinese 15.69 

Malaysian 16.59 

Japanese 2.3–14 

Korean 9–19 

Taiwanese 1.65 

Indian (children, 5–15 y) 
0–4.76 (lowest reported: 

1.19) 

Middle Eastern (overall) 10.18 

Iranian 15.20 

Turkish 10.30–11.5 

Egyptian 4–11.38 

African (overall) 4.59 

Tanzanian 1.81–19.72 

Nigerian 1.22–16.8 

European (overall) 2–6 (mean ≈ 4.88) 

UK / Scandinavian 3–5 

American (overall) 5–9.1 

Mexican American 8.30 

Latino American 9.10 

Saudi Arabian 9.40 

Syrian 14.0 

 

This wide variation, both within and between populations, underscores the need for standardised diagnostic criteria 

when comparing Class III prevalence data, and suggests that ethnicity should be factored into risk assessment and 

counselling of patients and families. 

 

Diagnostic Assessment and Components:- 
Class III malocclusion represents a three-dimensional imbalance between maxillary and mandibular growth, 

combined with variable dentoalveolar and soft-tissue compensation. Park and Baik classified skeletal Class III into 

three types based on maxillary position: Type A (normal maxilla, prognathic mandible), Type B (excessive growth 

of both jaws with relatively greater mandibular growth), and Type C (maxillary hypoplasia with an obtuse nasolabial 

angle), the last of which is generally the most amenable to orthodontic camouflage [50]. Reduced anterior and 

posterior cranial base lengths, a diminished saddle angle, and an increased gonial angle have each been associated 

with a more anteriorly positioned glenoid fossa and, consequently, a Class III skeletal pattern [51–53].  

 

Differential diagnosis follows a stepwise approach: family history of mandibular prognathism or crossbite; 

assessment of any functional shift between centric relation and centric occlusion; clinical evaluation of the facial 

profile in natural head position; and lateral cephalometric analysis using ANB, Wits appraisal, and related linear 

measurements (Fig. 2) [6,60–65]. The Wits appraisal has been identified as the most influential single parameter in 
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the decision between orthodontic camouflage and surgery: values between 0 and −5 mm are generally amenable to 

camouflage with a facemask or chin cup, whereas values between −4 and −12 mm warrant further growth-response 

analysis before a definitive decision is made [66,67]. 

 

 
 

Fig. 2. Simplified diagnostic algorithm for differentiating skeletal, dental, and functional (pseudo) Class III 

malocclusion. 

 

 

Growth prediction and the Growth Treatment Response Vector (GTRV):- 

Because the long-term stability of orthopaedic treatment depends heavily on residual mandibular growth, several 

methods have been proposed to predict this growth from a single cephalogram, most notably Björk’s seven 

structural signs of mandibular growth rotation [79]. Reported long-term success rates for orthopaedic treatment of 

skeletal Class III malocclusion range from 50.0% to 71.4%, though comparability across studies is limited by 

differing success criteria [77,78,80–83]. Ngan’s Growth Treatment Response Vector (GTRV) analysis instead uses 

serial post-treatment cephalograms to compare horizontal growth at point A (maxilla) and point B (mandible) 

relative to the occlusal plane (Fig. 4) [84–86]. For individuals aged 6–16 years with a normal growth pattern, the 

GTRV averages 0.77; camouflage after early interceptive treatment succeeds within a GTRV range of 0.33–0.88 

(mean 0.45), whereas a ratio below 0.38 predicts an unfavourable outcome and forewarns of a probable future 

surgical requirement. 
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Fig. 4. Schematic concept of the Growth Treatment Response Vector (GTRV) used to predict maxillary 

versus mandibular growth after early interceptive treatment. 

Turpin proposed a set of positive and negative clinical indicators to guide the decision of whether to intercept a 

developing Class III malocclusion or defer treatment until growth completion (Table 2) [99], and a summary of 

optimum intervention timing and indicators is presented in Table 3 [91–93]. 

 

Table 2. Turpin's positive and negative factors for decision-making in developing Class III malocclusion [99]. 

 

Positive factors (favour early 

interception) 

Negative factors (favour delaying 

treatment) 

Convergent facial type Divergent facial type 

Anteroposterior functional shift present No anteroposterior functional shift 

Symmetrical condylar growth Asymmetrical condylar growth 

Young patient with remaining growth; 

mild skeletal disharmony 

Growth largely completed; severe 

skeletal disharmony 

Good cooperation expected Poor cooperation expected 

No familial mandibular prognathism 
Established familial pattern of 

prognathism 

Good facial esthetics Poor facial esthetics 
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Table 3. Optimum timing of intervention and treatment indicators for Class III malocclusion with or without 

constricted maxilla [91–93]. 

Optimum timing Main indicators Typical modality 

Pubertal growth phase (up to ~8 

y in girls; ~9 y in boys) 

Chronological age; phase of dentition 

(up to mixed dentition); cervical 

vertebral maturation (CS1–CS2); hand-

wrist maturation (SMI 1–SMI 2) 

Protraction facemask, with or 

without maxillary expansion 

 

Management of the Growing Class III Patient:- 
Treatment of a developing Class III malocclusion is guided primarily by dentition stage and by whether the 

discrepancy is dental, functional, or skeletal in origin (Fig. 3). Simple dentoalveolar anterior crossbitecan be 

corrected with a removable inclined plane, a modified inclined plane, an active Hawley appliance with a Z-spring, or 

a fixed ―2×4‖ appliance, most of which achieve correction within three to six weeks to six months depending on the 

appliance and the degree of overbite/proclination present. Growth modification of the skeletal patternin growing 

patients is achieved chiefly through functional appliances (Fränkel functional regulator III, reverse twin-block), 

chin-cup therapy, protraction facemask, and, more recently, bone-anchored appliances. Current evidence indicates 

that functional appliances act principally through dentoalveolar rather than skeletal change, proclining the upper 

incisors and retroclining the lower incisors, with the FR III restricting mandibular growth without materially 

stimulating maxillary advancement [108–111]. Chin-cup therapy redirects, rather than restrains, mandibular growth 

by inducing a backward mandibular rotation, and should generally be continued until growth completion, since 

discontinuation before this point allows the normal growth pattern to re-establish itself [112–115]. 

 

Protraction facemask(reverse headgear) remains the most widely used interceptive tool for developing skeletal Class 

III malocclusion with maxillary deficiency, applying 400–450 g of force per side for 12–14 hours daily over 6–9 

months, typically combined with rapid maxillary expansion when transverse constriction coexists [116–118]. In a 

controlled clinical trial, facemask therapy achieved reverse-overjet correction in 70% of treated patients with a mean 

overjet gain of 4 mm and a 2.6° improvement in ANB relative to untreated controls; at six-year follow-up, only 36% 

of the facemask group required orthognathic surgery compared with 66% of controls [119,120]. A 2017 evidence-

based review similarly concluded that facemask therapy produces moderate-quality evidence of short-term skeletal 

and dental benefit [121]. Bone-anchored maxillary protraction (BAMP) appliances, which apply Class III elastics 

between miniplates placed in the infrazygomatic crest and the mandibular symphysis, avoid the unwanted 

dentoalveolar side effects of tooth-borne protraction — buccal molar tipping, arch-length loss, and anterior 

crowding. Initial studies report an average of 4 mm of skeletal and soft-tissue maxillary advancement with 

negligible incisor or vertical change, and BAMP now extends interceptive treatment to slightly older patients (from 

around 11 years) in whom maxillary bone quality is adequate for miniplate placement [122–124]. 

 

 



ISSN:(O)2320-5407, ISSN(P)3107-4928                   Int. J. Adv. Res. 14(09), September-2026, 22-33 

 

29 

 

Fig. 3. Age-related treatment algorithm for Class III malocclusion across the growth continuum. 

Table 4. Summary of the contemporary appliance armamentarium for early correction of Class III 

malocclusion. 

 

Appliance 
Primary indication / 

dentition 
Mechanism 

Typical 

duration 

Removable appliance with Z-

spring ± posterior bite plate 

Anterior dental crossbite; 

primary/early mixed dentition 

Labial tipping of maxillary 

incisors; disclusion via bite 

plate 

3–6 months 

Lower inclined bite plane 

(Catlan’s appliance) 

Deep-bite anterior crossbite 

with limited posterior 

eruption 

Guides maxillary incisors 

labially via cemented acrylic 

ramp 

1–3 months 

Fränkel functional regulator 

III (FR III) 

Mild skeletal Class III with 

maxillary retrusion, no 

prognathism 

Vestibular shields relieve 

restrictive muscle forces on 

maxilla 

~1 year 

Tooth-/mucosa-borne 

reverse-pull headgear 

(protraction facemask) 

Skeletal maxillary deficiency; 

deciduous–early mixed 

dentition 

Extraoral protraction of 

maxilla via intraoral splint 

and elastics 

~1 year 

Bone-borne reverse-pull 

headgear / BAMP 

Skeletal maxillary deficiency, 

older children/adolescents 

Direct skeletal protraction via 

titanium miniplates 
~1 year 

―2×4‖ fixed appliance 

Dental crossbite with 

rotation/spacing; mixed 

dentition 

Light continuous force via 

partial fixed appliance 
~6 months 

Transmission straight-wire 

appliance 

Mild–moderate 

skeletal/dental Class III; 

permanent dentition 

Light-force Class III elastics 

with staged archwire 

mechanics 

Case-

dependent 

Clear aligners / lingual 

appliance 

Esthetically motivated 

patients; mild–moderate 

cases 

Sequential aligner or lingual-

bracket tooth movement ± 

elastics/TADs 

Case-

dependent 

 

Maxillary Skeletal Expansion for Transverse Deficiency in Adults:- 
Transverse maxillary deficiency in the skeletally mature patient has traditionally required either tooth-borne rapid 

maxillary expansion (RME, e.g. Hyrax/Haas appliances) — which produces significant dentoalveolar tipping, 

buccal root resorption, and relapse once the mid-palatal suture has interdigitated — or surgically assisted expansion. 

The maxillary skeletal expander (MSE), anchored directly to the palatal vault by mini-screws, and the hybrid tooth-

bone-borne miniscrew-assisted rapid palatal expander (MARPE), were developed to apply expansion forces directly 

to the basal bone while minimising dentoalveolar side effects. 

 

Following early bone-borne designs, successive modifications have repositioned the miniscrews more posteriorly, 

closer to the junction of the hard and soft palate, to overcome the greater resistance to suture opening offered by the 

pterygoid plates and to achieve a more parallel, rather than wedge-shaped, opening of the mid-palatal suture. 

Reported success rates for MARPE in adult and late-adolescent cohorts range from roughly 84% to 87%, with 

craniofacial structural resistance and variability in suture calcification implicated in the minority of failures. 

Commonly used activation protocols apply approximately 0.2 mm per turn, most often at a rate of two turns daily 

(0.4–0.5 mm/day), although slower (alternate-day) and more rapid (three-turn) protocols have also been described to 

balance expansion rate against tissue tolerance. Adequate case selection — including CBCT-guided assessment of 

miniscrew positioning to avoid the nasopalatal canal, salivary structures, and molar root apices — remains central to 

minimising complications. 

 

Combined Orthodontic–Orthognathic Surgical Management;- 
Severe skeletal Class III malocclusion in the non-growing patient generally cannot be resolved through 

dentoalveolar compensation alone, and combined orthodontic–orthognathic treatment remains the definitive 
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approach. Surgical correction typically involves mandibular setback, maxillary advancement, or a combination of 

both; mandibular clockwise or counterclockwise rotation can be used to modify chin projection and lower facial 

height as part of the same procedure. Bilateral sagittal split osteotomy (BSSO) of the mandible and Le Fort I 

osteotomy of the maxilla, each with rigid internal fixation, are the most widely used procedures, and genioplasty is 

frequently required once the other planned osteotomies have altered the relative prominence of the chin. 

 

The following illustrative case — a 17-year-9-month-old female with a concave profile, 5 mm negative overjet, 

bilateral Class III molar and canine relationships, and a constricted maxillary arch — was managed with a segmental 

Le Fort I osteotomy (expansion, advancement, and anterior impaction) combined with BSSO for counterclockwise 

mandibular rotation and genioplasty for pogonion advancement, following 11 months of presurgical orthodontic 

preparation. Table 5 summarises the pre-treatment, post-surgical, and 7-year follow-up cephalometric findings, 

which demonstrate long-term stability of the correction. 

 

Table 5. Illustrative pre-treatment, post-surgical, and 7-year follow-up cephalometric measurements for a 

combined orthodontic–orthognathic Class III case. 

 

Cephalometric variable Pre-treatment Post-surgical 7-year follow-up 

SNA (°) 88.7 89.6 89.9 

SNB (°) 87.9 88.3 90.0 

ANB (°) 0.8 1.3 −0.1 

SN–GoGn (°) 34.7 30.5 29.9 

1.NA (°) — maxillary incisor to NA 23.8 27.3 28.8 

1.NB (°) — mandibular incisor to 

NB 
29.6 22.9 24.0 

Interincisal angle (°) 125.8 128.0 126.7 

 

Consistent with the wider literature, maxillary expansion was the least stable component of the surgical movement, 

while rigid internal fixation contributed to overall stability by permitting immediate function and reducing reliance 

on maxillomandibular fixation. No clinically significant skeletal relapse was observed at the 7-year review, 

supporting the durability of a single-stage segmental Le Fort I plus BSSO approach when appropriately planned. 

 

Orthodontic Camouflage:- 
Orthodontic camouflage aims to correct dental relationships and mask an underlying mild-to-moderate skeletal 

discrepancy without altering the jaw bases, and is indicated when growth is largely complete, the facial profile 

remains acceptable, and the patient either declines or does not require surgery. Camouflage relies on dentoalveolar 

compensation — proclination of the maxillary incisors and retroclination of the mandibular incisors — to establish a 

positive overjet despite the underlying skeletal Class III base. Extraction of mandibular premolars (most commonly 

upper second and lower first premolars) is the most frequent camouflage strategy, permitting retraction of the lower 

incisors and correction of negative overjet; Class III elastics and temporary anchorage devices (TADs) provide 

additional anchorage control, although elastics carry a risk of posterior extrusion and increased vertical dimension. 

Camouflage cannot correct the underlying skeletal discrepancy and is limited by the extent of dentoalveolar 

compensation achievable without compromising periodontal support or facial esthetics; stability is generally better 

in non-growing patients and depends on rigorous retention. Table 6 summarises the principal factors distinguishing 

candidates for camouflage from those requiring surgical correction. 

 

Table 6. Camouflage versus orthognathic surgery: key distinguishing factors. 

 

Factor Camouflage Surgery 

Skeletal discrepancy Mild–moderate Severe 

Facial profile Acceptable Poor esthetics / marked concavity 
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Factor Camouflage Surgery 

Correction achieved Dental (dentoalveolar) only Skeletal (definitive) correction 

Invasiveness Less invasive 
More invasive, requires surgical 

planning 

Growth status 
Growth largely complete 

preferred 

Growth complete (or planned 

post-growth) 

 

Digital Diagnosis and Three-Dimensional Treatment Planning:- 
Advances in three-dimensional imaging have substantially improved the diagnosis and surgical planning of Class III 

malocclusion. Cone-beam computed tomography (CBCT) enables three-dimensional reconstruction of hard-tissue 

anatomy with reduced radiation dose relative to conventional CT, while three-dimensional photogrammetry captures 

the overlying soft-tissue envelope. Surgical planning software allows virtual cephalometric analysis, simulated 

repositioning of osteotomy segments, and prediction of the resulting soft-tissue profile, supporting more informed 

patient counselling. Computer-aided design/manufacturing and rapid prototyping (stereolithographic models, 

surgical splints, and cutting guides) further increase planning precision, and one comparative report found that 

digital planning reduced orthognathic treatment-planning time by 91% relative to conventional methods. Surface 

mapping and elliptical Fourier descriptors extend this quantitative approach to complex craniofacial asymmetry and 

syndromic cases. The principal limitations of these technologies remain cost and accessibility, but their 

incorporation into routine planning is likely to continue expanding as equipment and software become more widely 

available. 

 

Conclusion:- 
Management of Class III malocclusion remains one of the most demanding areas of orthodontic practice because of 

its multifactorial etiology, variable clinical presentation, and unpredictable growth trajectory. Accurate early 

diagnosis — distinguishing maxillary deficiency, mandibular prognathism, and functional mandibular shift — is 

central to selecting the appropriate treatment modality. In growing patients, interceptive and orthopaedic 

approaches, particularly maxillary protraction with or without rapid maxillary expansion, remain the cornerstone of 

management, contingent on patient compliance and correct timing. Once growth modification is no longer effective, 

treatment options narrow to orthodontic camouflage, which offers satisfactory but non-definitive correction in mild-

to-moderate cases, or orthognathic surgery, which provides definitive skeletal correction in severe cases at the cost 

of greater invasiveness and the need for multidisciplinary coordination. Bone-anchored protraction and miniscrew-

assisted maxillary expansion have extended orthopaedic options into later adolescence and adulthood, while three-

dimensional imaging and virtual surgical planning continue to refine diagnostic precision and surgical predictability. 

Ultimately, the choice of treatment must be individualised according to the severity of the skeletal discrepancy, 

growth status, soft-tissue profile, and patient expectations, with long-term retention and follow-up remaining 

essential to a stable outcome. 
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