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ABSTRACT 
The timing of orthodontic intervention plays a pivotal role in determining treatment effectiveness, efficiency, long-term 
stability, and aesthetic outcomes. Identifying the optimal period for initiating therapy requires a careful balance between 
the patient’s biological growth potential and the severity, type, and progression of the existing malocclusion. Early or 
interceptive orthodontic treatment, typically undertaken during the mixed dentition stage, is primarily aimed at guiding 
craniofacial growth, correcting developing skeletal discrepancies, and preventing the progression of malocclusions. In 
contrast, treatment initiated after the eruption of the permanent dentition is generally focused on precise tooth alignment, 
occlusal refinement, and achieving stable functional and aesthetic results. Although early intervention offers several 
advantages—such as reduction of excessive overjet, correction of crossbites, and improvement in functional outcomes and 
psychosocial well-being—it may also lead to extended treatment duration and increased overall cost, particularly when 
multiple treatment phases are required. Consequently, the decision regarding treatment timing should be individualized, 
taking into account factors such as skeletal and dental maturation, growth patterns, malocclusion characteristics, and 
patient compliance. This review provides a comprehensive evaluation of the biological foundations, clinical indications, 
and contemporary evidence related to orthodontic treatment timing. By integrating classical concepts with recent 
research findings, it aims to support clinicians in making evidence-based decisions that optimize treatment efficiency, 
stability, and aesthetic outcomes. 
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INTRODUCTION 
The question of when to begin orthodontic treatment remains one of the most debated and clinically 
significant topics in modern orthodontics. The timing of intervention influences the technical aspects of 
treatment but also the long-term success, functional efficiency, facial esthetics, and psychological well-
being of the patient. Historically, orthodontic practitioners preferred to delay treatment until the 
permanent dentition was fully erupted, relying on mechanical correction rather than biological guidance. 
Over time, a deeper understanding of craniofacial growth, dental eruption, and skeletal maturation led to a 
paradigm shift toward earlier, interceptive approaches aimed at influencing growth during active 
developmental stages [1, 3]. 
The American Association of Orthodontists recommends that children undergo an orthodontic evaluation 
by the age of seven, a time when both primary and permanent teeth are present, and growth modification 
is still possible. At this stage, orthodontists can identify conditions such as developing crossbites, open 
bites, crowding, or skeletal discrepancies, which, if addressed early, may prevent more complex problems 
later. National programs in Sweden and Denmark have demonstrated the benefits of early screening and 
intervention, which promote timely referrals and reduce the prevalence of severe malocclusions in 
adolescence. In contrast, in countries such as the United States and India, treatment is often initiated later, 
primarily based on aesthetic concerns rather than biological readiness [2]. 
Although early detection is valuable, opinions differ regarding whether treatment should actually begin 
early or be delayed until adolescence. Advocates of early, two-phase therapy emphasize that guiding 
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skeletal and dental development can yield more stable outcomes, reduce trauma risk to protruding incisors, 
and improve self-esteem in growing children. On the other hand, critics argue that initiating therapy too 
early may prolong the total duration, increase costs, and expose children to unnecessary appliance wear if 
a second comprehensive phase is inevitable. Research, particularly on Class II malocclusions, has shown 
that while early treatment may reduce overjet and improve jaw relationships, similar final results can often 
be achieved with well-timed single-phase treatment started during adolescence [4, 5]. 
Modern orthodontic philosophy, therefore, prioritizes biological timing over chronological age. Treatment 
should coincide with periods of favorable skeletal and dental development rather than a predetermined 
age [6]. Assessments such as hand–wrist radiographs and cervical vertebral maturation (CVM) analysis 
help determine the stage of growth and identify ideal intervention windows. This review integrates the 
foundational work of Nielsen with findings from contemporary systematic reviews and clinical studies, 
presenting an evidence-based framework for determining the optimal timing of orthodontic treatment [7]. 
 
BIOLOGICAL BASIS FOR TREATMENT TIMING 
Orthodontic treatment outcomes depend heavily on the biological processes of growth and development. 
The craniofacial skeleton grows through both endochondral and intramembranous ossification, and these 
growth patterns differ significantly among individuals. Therefore, understanding and assessing a patient’s 
biological age is more reliable than relying on chronological age [1, 3]. 
Skeletal Maturation 
Skeletal age is most accurately determined through handwrist radiographs or the cervical vertebral 
maturation (CVM) method. These tools help orthodontists identify whether a patient is pre-pubertal, 
undergoing the pubertal growth spurt, or has completed growth. The pubertal growth spurt is particularly 
valuable for treatments involving functional appliances, as mandibular growth can be accelerated or 
redirected during this period. For instance, in patients with mandibular deficiency, beginning treatment 
around the peak of growth can yield significant skeletal correction with functional appliances such as the 
Twin Block or Herbst appliance [8, 9]. 
Dental Development and Eruption Sequence 
Dental age, based on the eruption or calcification of teeth, provides supplementary information. The 
sequence of eruption determines available space, the potential for crowding, and the opportunity for 
interceptive measures such as serial extraction. Early assessment allows clinicians to plan extractions, 
guidance of eruption, or space maintenance when appropriate [10]. 
Growth Pattern and Facial Type 
Vertical and horizontal facial growth patterns greatly affect timing decisions. Hyperdivergent (vertical) 
growth patterns are more prone to open bite tendencies and relapse, whereas hypodivergent (horizontal) 
patterns favor stability. Identifying these tendencies allows clinicians to tailor mechanics and timing to 
minimize adverse effects [11]. 
Patient Cooperation and Psychosocial Maturity 
Motivation and psychological readiness are equally important. Younger children may struggle with 
appliance compliance, while older adolescents may cooperate better but lack residual growth. Therefore, 
optimal timing balances biological readiness with behavioral maturity. 
Starting treatment too early may lead to excessive duration and patient fatigue, whereas delaying therapy 
might mean missing the critical period for growth modification [1]. 
 
EARLY VERSUS LATE ORTHODONTIC TREATMENT 
Early (Interceptive) Treatment 
Early orthodontic or interceptive treatment refers to interventions initiated during the mixed dentition 
period, typically between ages 7 and 10. The goal is to correct developing problems before they worsen 
and to guide natural eruption and growth. Common indications include anterior or posterior crossbites, 
open bites related to oral habits, severe crowding, ectopic eruptions, and large overjets that increase 
trauma risk. Early correction of these conditions not only simplifies later treatment but can also prevent 
psychosocial distress associated with visible malalignment.1,2 

Advantages of early treatment include the potential to modify jaw growth direction, improve muscular 
balance, enhance airway function, and reduce the need for extractions or surgery later. Appliances used 
during this stage such as expanders, functional appliances, or habit-breaking devices work in harmony with 
growth rather than against it. However, early treatment is not universally required. Overuse of two-phase 
therapy may lead to longer total treatment times without proportional benefits.3 
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Late (Definitive) Treatment 
Definitive treatment typically begins once all permanent teeth have erupted, generally between ages 12 
and 15. This phase focuses on fine tuning tooth alignment, coordinating dental arches, and establishing a 
stable occlusion. Late treatment benefits from patient maturity and full control over tooth movement 
without the unpredictability of continuing growth. It is most suitable for mild to moderate skeletal 
discrepancies, dental crowding, or cases in which the growth modification potential has already passed.5 

Balancing the Two Approaches 
There is no universal rule governing when to start orthodontic treatment. Instead, the decision should be 
individualized. In some cases, an early limited phase is justified to correct functional problems, while 
comprehensive fixed-appliance therapy is deferred until adolescence. The overarching principle is to treat 
the right problem at the right developmental time [12]. 
 
TIMING IN COMMON MALOCCLUSIONS 
Class I Malocclusion 
Class I malocclusions are primarily dental in nature, involving crowding, spacing, or crossbites without 
major skeletal disharmony. In mild crowding, treatment can be delayed until all permanent teeth erupt. In 
severe crowding, serial extraction during the mixed dentition can guide the eruption of permanent teeth, 
preventing impaction and reducing the need for extensive orthodontic mechanics later. Early correction of 
anterior or posterior crossbites also prevents asymmetric mandibular growth and functional shifts [10]. 
Class II Malocclusion 
Class II malocclusion, often characterised by mandibular retrusion or maxillary protrusion, remains the 
most discussed scenario regarding timing. Early treatment using functional appliances during the pubertal 
growth spurt can stimulate mandibular advancement and improve jaw relationships.4,1,2 Studies show that 
early intervention can reduce excessive overjet, lower trauma risk, and improve facial profile. However, 
long-term outcomes between early and late treatment are often similar once comprehensive therapy is 
completed, emphasizing that the main benefit of early treatment is risk reduction and psychosocial 
improvement rather than superior final occlusion [6, 5]. 
Treatment timing must also consider vertical growth patterns. In hyperdivergent patients, excessive use of 
Class II elastics or headgear can worsen vertical dimensions. Therefore, individualised assessment of facial 
type and growth potential is essential for determining when and how to intervene. 
Class III Malocclusion 
Class III malocclusions involving maxillary deficiency benefit most from early orthopaedic intervention, 
ideally before or around the pubertal growth spurt. Techniques such as rapid maxillary expansion 
combined with protraction face-mask therapy can effectively stimulate forward maxillary growth and 
restrain mandibular excess when started early. If left untreated until after puberty, skeletal correction 
becomes limited, and surgical options may be required. True mandibular prognathism, however, should 
not be treated early; instead, it is monitored until growth ceases to avoid relapse [13]. 
Deep Bite 
Deep bite malocclusion, common in Class II Division 2 cases, can cause palatal trauma and restrict 
mandibular growth. Early intervention with bite-opening appliances or incisor intrusion reduces traumatic 
contacts and promotes proper mandibular posture. If untreated, vertical overlap tends to worsen with 
growth [14]. 
Open Bite 
Anterior open bite may result from thumb-sucking, tongue thrusting, or skeletal vertical growth patterns. 
Early habit elimination combined with functional therapy can restore normal eruption patterns and muscle 
balance. However, skeletal open bites with vertical maxillary excess often require surgical impaction or 
skeletal anchorage for definitive correction once growth is complete [11]. 
 
SPECIAL CLINICAL SCENARIOS 
Serial Extraction 
Serial extraction remains an important interceptive approach for managing severe tooth-size/arch-length 
discrepancies in Class I cases. This technique involves a planned sequence of extractions first primary 
canines, then first primary molars, followed by first premolars, to allow spontaneous alignment of 
permanent teeth through natural drift. When executed at the right time, usually during early mixed 
dentition, serial extraction minimizes the need for complex mechanics later and reduces treatment time in 
the permanent dentition [10]. 
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Autotransplantation of Teeth 
Tooth autotransplantation is a viable option when a patient congenitally lacks or prematurely loses a tooth. 
Success depends heavily on timing: the donor tooth should have roots approximately half to three-quarters 
formed. This allows continued root development after transplantation and minimises ankylosis. Regular 
radiographic evaluation during root development is crucial to determine the optimal surgical window [14]. 
Impacted Canines 
Maxillary canine impaction is a common orthodontic issue that can lead to root resorption of adjacent 
incisors if left undiagnosed. Early radiographic screening in the mixed dentition can reveal ectopic eruption 
paths. Extraction of the primary canine around the time the first premolar erupts can guide the permanent 
canine into its correct position. Early diagnosis and timely interceptive measures can prevent surgical 
exposure later [9]. 
 
TREATMENT AFTER PUBERTY 
After the cessation of active growth, orthodontic treatment focuses primarily on dental correction rather 
than skeletal modification. This stage is suitable for managing malocclusions that do not rely on growth 
alteration. For example, mild skeletal Class II cases may be treated with upper bicuspid extractions, while 
mild Class III cases may be addressed through lower bicuspid extraction or compensatory tooth movement. 
Skeletal maturity can be verified through hand wrist radiographs showing epiphyseal closure or by 
comparing serial cephalometric tracings [15, 1, 3]. 
In late adolescence or adulthood, esthetic considerations become equally important. Post-pubertal patients 
often seek treatment for cosmetic reasons, and treatment planning must balance functional correction with 
soft-tissue harmony. Although skeletal growth potential is minimal, modern anchorage systems such as 
mini-implants and TADs have expanded the range of possibilities for non-surgical management of certain 
skeletal discrepancies [11]. 
 
SURGICAL AND GROWTH-COMPLETED CASES 
When growth has completely ceased, orthodontic camouflage alone may not adequately correct severe 
skeletal discrepancies. In such cases, orthognathic surgery becomes the treatment of choice. Surgical 
procedures such as mandibular advancement, Le Fort I osteotomy with posterior impaction, or bimaxillary 
surgery address discrepancies in all three planes of space. These treatments are typically reserved for 
adults or late adolescents whose mandibular growth has stabilized around age 22 in males and slightly 
earlier in females [3]. 
In the modern era, skeletal anchorage techniques have bridged the gap between conventional orthodontics 
and surgery. For borderline cases, TAD-supported mechanics can achieve vertical control or distalization 
previously attainable only through surgical means. Accurate assessment of skeletal maturity remains 
fundamental to choosing between orthodontic camouflage, skeletal anchorage, or surgical intervention [7]. 
 
DISCUSSION 
Orthodontic treatment outcomes are closely linked to the synchronization of therapeutic interventions 
with an individual’s biological growth and developmental stages. Evidence indicates that early interceptive 
measures can simplify subsequent treatment phases, reduce the risk of dental trauma, and contribute 
positively to psychosocial well-being. Nevertheless, the benefits of early intervention must be carefully 
weighed against potential drawbacks, including prolonged treatment duration and the likelihood of 
requiring additional corrective phases [6]. 
The timing of orthodontic intervention should be guided primarily by biological maturity rather than 
chronological age. Diagnostic tools such as cervical vertebral maturation assessment, hand–wrist 
radiographs, and patterns of dental eruption provide reliable indicators of growth potential. Furthermore, 
evaluation of skeletal maturity is essential in determining whether a patient is better suited for growth 
modification strategies or requires surgical intervention [1]. 
Equally important is the consideration of psychosocial and functional aspects during treatment planning. 
For instance, early management of pronounced overjet not only minimizes the risk of dental injury but also 
enhances a child’s self-esteem. Likewise, timely correction of crossbites can prevent the development of 
functional asymmetries that may persist into adulthood. However, it is crucial to acknowledge that not all 
malocclusions necessitate immediate treatment. Clinical decision-making should be individualized, 
focusing on whether early intervention, observation, or delayed treatment will yield the most efficient and 
stable long-term outcomes [7]. 
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Ultimately, orthodontic timing is an individualized, biologically informed process. It requires integrating 
skeletal, dental, and behavioral factors to determine when a patient will most benefit from treatment with 
the least risk of relapse or overtreatment. 
 
CONCLUSION 
The optimal timing of orthodontic treatment depends on a comprehensive understanding of craniofacial 
growth and dental development. 

 Early (interceptive) treatment plays a preventive role, guiding eruption and modifying growth 
to prevent more serious malocclusions. 

 Late (definitive) treatment allows precise alignment and occlusal refinement once growth is 
complete. 

 Post-pubertal / surgical correction addresses residual skeletal discrepancies beyond the scope 
of conventional orthodontics. 

Effective timing transforms orthodontic treatment from a mechanical process into a biologically guided 
intervention. A customized approach, based on skeletal maturity and patient-specific growth patterns, 
ensures functional efficiency, esthetic improvement, and long-term stability. 
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