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Abstract: Class Il malocclusion is the most common orthodontic abnormality encountered in children and adolescents which contributes
and accounts for a substantial proportion of orthodontic cases worldwide. Class Il malocclusion is a developmental anomaly with etiology
of multifactorial origin, influenced by genes, environment, functions, and growth factors. Early detection of Class Il malocclusion during
the developing dentition allows for interceptive and growth-modifying treatments that can significantly enhance outcomes. Neglecting this
condition during development may result in more severe skeletal discrepancies, compromised function, and psychosocial consequences
necessitating extensive treatment, including orthognathic surgery, at a later age. The review emphasizes the prevalence, etiology, growth
and developmental components, clinical presentation, diagnostic considerations, and management options of evolving Class Il
malocclusion. The use of functional appliances, orthopaedic treatment, and new developments in skeletal anchorage and digital
technologies are addressed. Focus on evidence-based practice, timing of treatment, and the need for individualized care.
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1. Introduction

Class II malocclusion, first described by Angle in the late 19th
century, is characterized by a distal relationship of the
mandibular dentition relative to the maxillary dentition, often
accompanied by increased overjet, convex facial profile, and
compromised function. Epidemiological studies have
reported its prevalence to range between 15-25% in different
populations, making it the second most common orthodontic
problem after crowding.

The etiology of Class II is multifactorial and commonly a
combination of skeletal discrepancies, dentoalveolar
compensations, soft tissue imbalance, and environmental
factors. The most common skeletal pattern for Class II is
mandibular retrognathia, and second most common is
maxillary prognathia.

Class II malocclusion in the developing dentition can be
subtle in its presentation, with such manifestations as
proclined maxillary incisors, distal step in primary molar
relation, or premature development of Class II molar relation
in the mixed dentition. As craniofacial growth is an important
factor in its development, timing of intervention is key. It is
possible to intercept Class II malocclusion in active growth
stages to deflect skeletal growth, enhance facial balance, and
minimize the necessity of extractions or orthognathic surgery
as an adult.

This review presents an overview of the etiology, diagnosis,
and management of emerging Class II malocclusion with a
mention of recent advances and clinical considerations.
Understanding the significance of early diagnosis and

growth-directed treatment in Class II malocclusion is
essential for minimizing long-term complications and
ensuring functional and aesthetic outcomes. This review
contributes to existing literature by integrating classical
approaches with emerging technologies in orthodontic care."

Etiology of Class II Malocclusion
The etiology is multifactorial and can be broadly classified
into skeletal, dental, functional, and environmental factors.

1) Skeletal Factors

e Mandibular retrognathia: Most common cause;
reduced length or deficient forward growth of
mandible.

e Maxillary prognathia: Excessive forward positioning
of the maxilla.

e Vertical dysplasia: increased lower anterior facial
height or clockwise mandibular rotation can
exacerbate Class II appearance.

o Genetic predisposition: Familial inheritance patterns
often influence skeletal Class II morphology.

2) Dental Factors
o Distal step in primary dentition leading to Class II
molar relationship.
o Proclination of maxillary incisors or retroclination of
mandibular incisors.
e Premature loss of deciduous teeth leading to mesial
drift discrepancies.

3) Functional Factors
o Habits: thumb sucking, tongue thrusting, and pacifier
use can exacerbate maxillary protrusion.
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e Abnormal perioral muscle activity,
hyperactive mentalis or incompetent lips.

e Airway obstruction leading to mouth breathing and
altered mandibular posture.

particularly

4) Environmental & Pathological Factors
e Trauma affecting growth centers.
e Temporomandibular joint disturbances.
e Chronic nasal obstruction due to adenoids/tonsillar
hypertrophy.

Growth and Developmental Aspects

Growth plays a pivotal role in the development and

management of Class II malocclusion. Mandibular growth

typically continues longer than maxillary growth, making the

pubertal growth spurt the most favorable period for

orthopedic correction.

e Primary dentition: Distal step molar relation often
predicts future Class II.

e Mixed dentition: Early signs include increased overjet,
deep bite, and developing Class II molar relation.

e Pubertal spurt: Growth modification is most effective
between CS3—CS4 stages of cervical vertebral maturation.

o Post-pubertal stage: Growth potential decreases, limiting
the effectiveness of orthopedic correction.

Clinical Features and Diagnosis

Clinical Features:

a) Convex facial profile with retruded chin.
b) Increased overjet (>5 mm).

¢) Deep bite in many cases.

d) Lip incompetence and mentalis strain.

e) Class II molar and canine relationships.

Diagnostic Tools:
a) Clinical examination of skeletal, dental, and soft tissue
components.
b) Cephalometric evaluation:
o ANB angle >4° suggests skeletal Class II.
o Wits appraisal for sagittal discrepancy.
e Mandibular plane angle for vertical growth tendency.
¢) Growth assessment: Hand-wrist radiographs or cervical
vertebral maturation index (CVMI).
d) 3D imaging: CBCT for precise skeletal analysis (in
advanced cases).

Interceptive and Preventive Strategies

a) Habit interception: Thumb sucking
myofunctional exercises.

b) Space management: Space maintainers or regainers in
premature tooth loss.

¢) Guidance of eruption: Extraction of retained deciduous
teeth, correction of ectopic eruptions.

d) Myofunctional therapy: Improving tongue posture and
perioral muscle function.

e) These measures do not correct skeletal discrepancies but
reduce their severity and enhance the effectiveness of
future treatment.

appliances,

Management Approaches

1) Functional Appliances
Used during active growth to stimulate mandibular growth
and redirect skeletal development.

a) Removable appliances:

o Activator

e Bionator

o Twin-block (the latter being the most commonly used for
its comfort and efficiency)

b) Fixed appliances:

e Herbst appliance

e MARA (Mandibular Anterior Repositioning Appliance)
o Forsus Fatigue Resistant Device

2) Orthopedic Appliances

o Headgear: Used in growing children with maxillary
prognathia to restrict forward growth of maxilla.

o Face mask (reverse pull): Although more commonly
used in Class III cases, it is also occasionally modified
for vertical control in Class II cases.

3) Fixed Mechanotherapy

o Fixed appliances can be combined with growth-modifying
devices for skeletal and dental correction.

o Extraction vs non-extraction therapy based on crowding,
soft tissue balance, and skeletal discrepancy.

4) Orthognathic Surgery (later stage)
e Required in severe skeletal Class II cases not amenable to
growth modification, usually after growth completion.

5) Recent Advances

o Skeletal anchorage devices (TADs, miniplates): Allow
noncompliance-based distalization and mandibular
advancement.

e Clear aligners with Class II correctors: Patient-friendly,
aesthetic options.

e 3D imaging and AI: Advanced diagnostic tools for
growth prediction and individualized treatment planning.

e Myobrace and other myofunctional training systems:
Early intervention to improve oral posture and reduce
habit-related malocclusions.

2. Discussion

Treatment of growing Class II malocclusion involves a
compromise between skeletal, dental, and soft tissue factors.
Early diagnosis and proper timing of treatment can have a
great impact on long-term stability. Functional appliances
have been found to be successful when administered during
growth at puberty, but although patient compliance remains a
persistent challenge, Novel developments in skeletal
anchorage and digital orthodontics offer noncompliance-
independent possibilities with reliable results.

There are ongoing debates about the most appropriate timing
for early intervention should be done—some support very
early treatment (prior to 8 years), while others recommend
postponing intervention until pubertal spurt begins for
optimal skeletal effects. Two-phase treatment has been found
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to provide little greater advantage than well-timed single-
phase functional treatment in most instances.

3. Conclusion

Class Il malocclusion is a common orthodontic condition with
considerable clinical, functional, and psychosocial
consequences. A  well-established knowledge of its
multifactorial aetiology, growth patterns, and treatment
rationale is crucial in its successful management. Interceptive
measures, functional appliances, and growth modification
continue to be the mainstay of management in growing
patients. New developments in anchorage systems, aligner
therapy, and Al-assisted diagnostics are reshaping treatment
strategies and leading to more predictable clinical outcomes.
Early intervention, customized treatment planning, and
diligent monitoring of growth are the hallmarks for attaining
stable and aesthetic results.

References

[1] McNamara JA. Components of Class Il malocclusion in
children 8-10 years of age. Angle Orthod. 1981.

[2] Proffit WR, Fields HW, Sarver DM. Contemporary
Orthodontics. 6th Ed. Elsevier; 2019.

[3] Bishara SE. Class II malocclusions: Diagnostic and
clinical considerations with and without treatment.
Semin Orthod. 2006.

[4] Tulloch JFC, Phillips C, Proffit WR. Benefit of early
Class II treatment

[5] Patel KS, Parmar I, Digumarthi UK, Parmar J, Quraishi
A, Patel K, Shah A, Shah K, Jani B, Arora MA, kumar
Digumarthi U. Temporary Anchorage Device: A
Narrative Review. Cureus. 2025 Apr 2;17(4).

[6] Papadopoulos MA, Tarawneh F. The use of miniscrew
implants for temporary skeletal anchorage in
orthodontics: A comprehensive review. J Dent Res.
2011;90(12):1261-71.

[7] QiuL,LinJ, ZhouY, Wang X. Clinical effectiveness of
orthodontic miniscrew implantation assisted by a
CAD/CAM surgical template: A prospective cohort
study. Medicine (Baltimore). 2021;100(26): 26522

[8] Ritchie C, Johnson N, Pandis N, Fleming PS.
Temporary anchorage devices and the forces and effects
on teeth movement: A scoping review. Eur J Orthod.
2023;45(3):324-3

[9] Nastarin P, Hamedi R, Shokri A. Temporary Anchorage
Devices in Combined Treatments: Bridging
Orthodontics and Prosthetics. GMJ. 2024;13:e3662.

[10] Weber JH, Botha P, Dawjee SH. The Mandibular
Anterior Repositioning Appliance (MARA) — A report
of three cases. J Clin Orthod. 2019;53(5):282-91

[11] Singh R, Kaur A. MARA and Herbst appliances
produced more restriction to the growth of the maxilla
and a steeper occlusal plane than Twin Block. J Clin
Pediatr Dent. 2025;49(2):87-94

[12] Bastiani C, Gallo C, Ghezzi R, Dalessandri D. Twin-
block and mandibular anterior repositioning appliances
effects in Class II Division 1 malocclusion: A
retrospective  cephalometric study. Prog Orthod.
2023;24(1):37

[13] O’Brien K, Wright J, Conboy F, Sanjie Y, Mandall N,
Chadwick S, et al. Effectiveness of early orthodontic

treatment with the Twin Block appliance: A
multicenter, randomized, controlled trial. Am J Orthod
Dentofacial Orthop. 2003;124(3):234-43

[14] Wikipedia contributors. Cephalometric
Wikipedia. 2025 [cited 2025 September 2

[15] Majd M, Shoeleh F. A novel hybrid approach for
cephalometric landmark detection. arXiv. 2015

[16] Albalawi F, Abalkhail KA. Trends and Application of
Artificial Intelligence Technology in Orthodontic
Diagnosis and Treatment Planning—A Review. Appl
Sci (Basel). 2022;12(22):11864.

[17] S.L.R., A.L.G. The Implications of Artificial
Intelligence in Pedodontics: A Scoping Review of
Evidence-Based Literature.  Pediatric  Dentistry
[journal]. 2024 [date accessed: 2025 Sep 2].

analysis.

Author Profile

Dr. Mohammed Ashmil PE (Illrd Year PG)

Dr. K. Raksha Ballal (Additional Professor)

Dr. Sundeep Hedge K (Head of the Department)
Dr. Sanjana Santhosh (Illrd Year PG)

Dr. Shazma Sharief (IIrd Year PG)

Volume 14 Issue 9, September 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

Paper |D: SR25901104901

DOI: https://dx.doi.org/10.21275/SR25901104901 17


http://www.ijsr.net/



