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ABSTRACT

Orthodontic treatment is primarily associated with cosmetic purposes; however, its effects extend beyond
aesthetics. Treatment often involves choosing between intervening early in the mixed dentition stage and
delaying treatment until the permanent dentition is fully developed. This paper investigates the research
question: How does early orthodontic intervention compare to late intervention in terms of long-term
clinical effectiveness? The aim is to compare the long-term clinical effectiveness of early versus late
orthodontic intervention and explore how each approach influences long-term oral health and
physiological development. This study will evaluate total treatment duration, long-term stability, and
efficacy in addressing common dental issues, such as malocclusions, overjets, crowding, and crossbites,
for each treatment option. While acknowledging that each approach offers distinct advantages and
challenges depending on the specific case, this project compares the two approaches to provide insight
into whether early or late orthodontic intervention is more appropriate for achieving the best long-term
outcomes for a patient.
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Premolars: also known as bicuspids, are the teeth located between the canines and molars. Serving as the
“transitional teeth,” they have features of both canines and molars (Teeth, 2023).

Incisors: the most visible teeth in your mouth, which have a single, narrow edge that assists in
cutting into food when you bite. Usually, people have four incisors in each upper and lower jaw (Teeth,
2023).

Macxilla: The maxilla is a structure of the facial skeleton, making up the bony foundation of the midface,
containing the maxillary sinuses (Maxilla, n.d.).

Midline: The dental midline is a vertical imaginary line that
ideally divides the upper and lower dental arches into equal
halves. For optimal dental aesthetics, the line should fall directly
between the two upper and lower incisors (Dental Midline, n.d.).

Dentofacial: Dentofacial orthodontics is a specialty that focuses
on the relationship between the teeth (“dento”) and the face  Figure 2: Image of dental midline,
(“facial”), treating both teeth and facial structure, including the — Reprinted from (Jamilian, 2019)
jaw (What Is Dentofacial Orthopedics?, 2024).

Enamel: the durable protective outer layer of the teeth that shields the tooth crown and inner layers from
damage (Tooth Enamel, 2025).

Periodontal tissue: the tissue surrounding teeth that supports and attaches them to the jawbone (Tsuchida
& Nakayama, 2022).

Cephalometry: the scientific measurement and study of the dimensions of the head, in relation to specific
reference points, used mainly for assessing facial growth and development (Cephalometry, n.d.).

Orthodontic relapse: the tendency of teeth to return to their original positions after orthodontic treatment
(Ali, n.d.).

Occlusion: the alignment of teeth when a person bites down, focusing on how the upper and lower teeth
meet and function together (Classification of Occlusion, n.d.).

Crowding: a condition that occurs when there is insufficient space for all
permanent teeth to erupt, resulting in teeth larger than the dental arch
(Classification of Occlusion, n.d.).

Overjet: a type of malocclusion that results in the horizontal overlap of the
upper front teeth protruding excessively (Overjet, 2024).

Figure 3: Image of overjet.
Reprinted from {(Owverjet
Correction, n.d.)
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Malocclusion: when the upper and lower teeth are

misaligned and do not fit together properly.
Criteria to evaluate a malocclusion include: The fit
of the molar teeth together, how the canine

(cuspid) teeth fit together, and the position of teeth Normal occlusion Class | malocclusion
relative to each other. There are different

classifications of malocclusion. The main types
include: Class I malocclusion, which is used when
there is a slight misalignment with the bite being
relatively aligned. Class II malocclusion refers to
when the upper front teeth significantly overlap or

Class Il malocclusion Class Ill malocclusion

protrude over the lower teeth, and either the upper . -
. . .. . . Figure 4; Malocelusion classilication
or lower jaw 1s mlsahgned- The protrusion that is Reprinted from (Do You Know What Occlusion Class You Have?, nad.}
occurring is described as “overjet” (Classification
of Occlusion, n.d.). Class III malocclusion is when the jaw is overdeveloped, and the lower teeth stick out

significantly beyond the upper anterior teeth. This is also called an “underbite” (Malocclusion, 2024).

Overbite: the vertical overlap that occurs when the upper front teeth overlap
the lower front teeth more than they should (Overjet, 2024).

Deep bite: a type of malocclusion that occurs during an overbite when the
upper front teeth extend too far over the lower front teeth. It often results in
the complete covering of the lower teeth (Classification of Occlusion,

Figure 5: Image of overbite.
Reprinted from {Overbites — Why
nd) Do They Need Correction?, n.d.)

Anterior Open Bite (AOB): a condition in which there is a lack of
vertical overlap or contact between the upper and lower front teeth,
resulting in misalignment when the mouth is closed. It is commonly
classified into three main types: dental, skeletal, and functional AOB
(Hsu et al., 2024, 1328).

Figure 6: Image of anterior open bite.
Reprinted from (Does Tongue Thrusting
Create Anterior Open Bites?, n.d.,)
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Crossbite: a dental misalignment in the relationship between the upper and lower teeth. Crossbite is
classified into two main types: anterior crossbite and posterior crossbite. An anterior crossbite is when the
upper incisors come behind the lower incisors. At the same time, crossbite is when the posterior teeth sit
inside the lower teeth when biting (Brizuela et al., 2024).

ANTERIOR CROSSBITE POSTERIOR CROSSBITE

Figure 7: Image of anterior and posterior cross bite. Reprinted from (Fagu, 2016)

Purpose of orthodontic treatment beyond aesthetics

Perfectly aligned teeth offer benefits beyond a nice smile. Aligned teeth also play an important role in oral
health and overall well-being. Proper bite alignment, improved oral hygiene, speech improvement, more
effective digestion, and greater self-confidence explain the importance of dental alignment:

Properly aligned teeth allow the upper and lower jaws to position themselves properly when you chew,
bite, and speak. This can reduce the risk of issues such as temporomandibular joint (TMJ) disorders,
abnormal enamel wear, jaw pain, and headaches (Orthodontics Beyond Aesthetics: The Health Benefits
You Should Know, 2024).

Crowded or crooked teeth can make it hard to clean all tooth surfaces effectively when brushing and
flossing. Straight teeth allow better access to all tooth surfaces, which reduces the risk of cavities, gum
disease, and bad breath (Orthodontics Beyond Aesthetics: The Health Benefits You Should Know, 2024).

Dental alignment can affect tongue placement, which can affect speech patterns, such as when producing

certain sounds like “s” or “the”. Therefore, having straight teeth improves clarity in speech (Orthodontics
Beyond Aesthetics: The Health Benefits You Should Know, 2024).

Proper chewing is a crucial part of digestion. Misaligned or crooked teeth can prevent the proper chewing
of food, which can result in problems during the digestive process (Orthodontics Beyond Aesthetics: The
Health Benefits You Should Know, 2024).

Aligned teeth can affect various aspects of life, including social interactions and personal confidence.
Improved dental appearance can boost self-esteem, which can affect a person’s personal and professional
relationships (Orthodontics Beyond Aesthetics: The Health Benefits You Should Know, 2024).
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Stages of dental development

Human dental development is divided into three main dentition stages: primary, mixed, and permanent
(Mixed Dentition, n.d.).

Primary dentition is the stage that begins during infancy with the eruption of the first tooth. This stage
typically occurs around 6 months and is completed when all primary teeth erupt between the ages of 2 and
6 (Management of the Developing Dentition and Occlusion in Pediatric Dentistry, 2024). The process of
these first teeth erupting is also known as “teething” (Tooth Eruption/Development Stages,m n.d.).

Mixed dentition is the transition stage between primary and permanent dentition and generally occurs
between ages 6 and 12. This stage begins with the eruption of the first permanent tooth, usually at 5 or 6,
and continues with the replacement of the last primary tooth at 12 or 13. However, amongst individuals,
the timing of eruption may vary considerably. During mixed dentition, the first molars erupt while
permanent teeth are replacing the primary teeth. Both the upper and lower dentitions continue to erupt
until they establish contact, allowing for effective chewing. Even after functional occlusion is achieved,
teeth may shift and erupt in response to the facial growth that occurs during childhood and adolescence
(Mixed Dentition, n.d.). However, this stage can also be further divided into the early mixed and late
mixed dentition (Management of the Developing Dentition and Occlusion in Pediatric Dentistry, 2024).

Permanent dentition, which usually occurs at 10-12 years, is when all baby teeth are lost, and 28 adult
teeth remain. At around 21 years, the third molars, also known as the “wisdom teeth,” will erupt.
Following their eruption, those who have reached permanent dentition will have 32 teeth in total (Tooth
Eruption/Development Stages, n.d.).

Orthodontic treatment most commonly occurs during early adolescence, typically in the mixed dentition
stage. However, intervention may also occur earlier in the mixed dentition stage, later during the
permanent dentition stage, or even later into adulthood. As a result, these variations in timing have led to
an ongoing debate about whether early or late orthodontic intervention is more effective and considered
the “right” choice.

The debate of early versus late orthodontic intervention

The benefits of early orthodontic intervention include identifying and managing malocclusions before
they become severe, potentially simplifying later phases of treatment. Other benefits of early treatment
include improved oral hygiene by making teeth easier to clean by addressing dental crowding.
Additionally, early correction of visual dentofacial irregularities can provide psychological benefits,
especially for children who are experiencing bullying or teasing due to their facial appearance. From a
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functional perspective, functional and orthopedic appliances tend to be more effective during periods of
active growth, as intervening later can result in limited skeletal changes (Hamidaddin, 2024, 86).

Based on the professional opinions of 159 orthodontists of the American Board of Orthodontics,
intervening at an early stage presents benefits including improved growth control, enhanced patient
self-esteem and parent satisfaction, more stable outcomes, reduced extent of treatment needed for the
permanent dentition, and minimized periodontal tissue and tooth enamel damage (Lopes et al., 2015). The
source evaluated the findings and noted that although multiple authors expressed optimism about early
treatment with respect to clinical efficacy, reduced mechanotherapy, and increased stability, many
statements were based solely on personal experience and case reports (Lopes et al., 2015).

In contrast, many clinicians still prefer to postpone treatment until the development of all permanent teeth,
rather than during the mixed dentition, because they believe there is no major difference in outcomes
between early and late intervention. This is because late treatment eliminates the unpredictability
associated with residual growth. Also, there remains a debate about the long-term advantages of early
treatment, with much of the available research focusing mainly on Class II malocclusions and paying less
attention to other conditions such as crossbites, extractions, and anterior and posterior crossbite
(Hamidaddin, 2024, 86-87).

Moreover, a 2014 study by Al-Shayea collected survey data via an electronic questionnaire completed by
52 clinicians. Among the respondents, the mean years of experience was 15.7 (£9), with a range of 2-33
years, and they represented different orthodontic programs across the US, Europe, and Saudi Arabia. The
highest percentage of orthodontists treating their patients was in the adolescent age range
(12-18-year-olds), at 42.2%. It was followed by children aged 8-11 (30.8%), adults older than 18 (21.2%),
and the lowest percentage being young children aged 6-8 (3.8%) (Al-Shayea, 2014).

While early intervention offers biological and psychosocial advantages, late treatment provides greater
predictability and efficiency. Together, these findings demonstrate the variability in clinical practice
among orthodontists for different conditions and illustrate the ongoing debate regarding the ideal timing
of orthodontic treatment. This study aims to answer the question, “How does early orthodontic
intervention compare to late intervention in terms of long-term clinical effectiveness?”

Defining long-term clinical effectiveness in orthodontic intervention

Traditionally, orthodontic treatment success has been evaluated by improvements in esthetics, occlusion,
and function, as well as minimal post-treatment changes. However, a shift in perspective emphasizes how
treatment affects patients' overall well-being and quality of life, including self-esteem, dental
self-confidence, and social impact.
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In the past, orthodontic research has mainly focused on short-term clinical outcomes, such as treatment
efficacy and short-term post-treatment stability. Although these factors indicate the immediate success of
the treatment, they offer only a limited perspective. Evaluating only clinical outcomes overlooks the
broader impacts of orthodontic treatment on patients' quality of life. Orthodontic treatment can affect
patients’ lives in various ways, including self-esteem, well-being, social interactions, and long-term
post-treatment outcomes (Mohammed et al., 2025).

Long-term clinical effectiveness cannot be based solely on immediate orthodontic correction; it also
requires evaluating long-term psychosocial aspects and considering factors such as the stability of results
over time, patient well-being, and long-term maintenance issues, including relapse.

METHODS

This systematic review addressed the following question: How does early orthodontic intervention
compare with late intervention in terms of long-term clinical effectiveness?

The definitions of population, intervention, comparison, and outcome were based on the focused question.
Each was defined as follows:

Population: patients requiring orthodontic intervention from different dentition stages. Intervention: early
orthodontic treatment

Comparison: late orthodontic intervention

Outcomes: treatment duration, clinical effectiveness, social effects, and long-term stability

An electronic literature search was conducted using databases and platforms such as PubMed,
ScienceDirect, Google Scholar, and ResearchGate. Searches were conducted between October 17th, 2025,
and May 9th, 2026, without restrictions on publication date. The reference lists of included studies and
relevant reviews were also searched for additional potential studies. The search strategy combined
Boolean operators AND and OR and keywords related to the main concepts of this review, including:
“early orthodontic treatment,” “late orthodontic treatment,” “mixed dentition,” “permanent dentition,”
” “overbite,” “crossbite,” clinical effectiveness,”

R I3

2 ¢ 1Y

“class II malocclusion,” “deep bite, crowding,
“long-term stability,” “early orthodontic intervention,” “late orthodontic intervention,” “early versus late
orthodontic intervention effects,” and “early versus late orthodontic long-term effects.” Various keyword

combinations were used to identify studies investigating the long-term clinical effectiveness of early

EEINA3 9 ¢

versus late orthodontic intervention across different conditions.
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Inclusion Criteria Exclusion Criteria

Studies investigating the effects of early versus Studies that do not address orthodontic treatment
late orthodontic intervention timing (early or late)

Patients at different stages of dentition Non-human studies

Studies investigating relevant orthodontic Studies unrelated to orthodontic treatment

conditions including overjet, Class 11
malocclusion, crowding, anterior open bite,
posterior crossbite, and deep bite.

Studies reporting outcomes or effects on factors Not written in English
such as treatment duration, long-term stability,
relapse, and psychosocial impacts

Table 1: Inclusion and exclusion criteria for studies in the systematic review.

Titles and abstracts were screened by one reviewer for relevance based on the inclusion and exclusion
criteria given in Table 1. Potential articles were then reviewed in full. Studies were considered eligible if
they investigated the timing of orthodontic intervention and reported outcomes relevant to comparing
early versus late treatment. Studies were excluded if they did not address the timing of orthodontic
intervention, did not directly compare early versus late intervention, did not discuss outcomes relevant to
the investigation, or were not available in English. Background sources used solely to provide definitions
or general orthodontic information were not considered in the systematic review.

Upon completing the screening process, 10 studies were included in the final review. Key information and
data extracted from the studies included the orthodontic condition investigated, clinical outcomes,
relevant factors (including treatment duration, long-term stability, relapse, and psychosocial impacts), and
the conclusion indicating whether early or late intervention was more effective. Extracted data were then
categorized based on the orthodontic conditions examined: overjet, Class II malocclusion, crowding,
anterior open bite, posterior crossbite, and deep bite.

The quality and risk of bias of the included studies were assessed during the review based on the type of
source and stated methodological limitations. Greater weight was given to systematic reviews and
meta-analyses than to observational studies and narrative reviews when conflicting findings were present.
Additionally, clinician surveys were interpreted more cautiously, serving as supplemental findings that
reflected orthodontists’ preferences when encountering different dental conditions. As a result, the
limitations of each source were taken into consideration when interpreting findings and drawing
conclusions.
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RESULTS/DISCUSSION

Identification of studies via databases and reqgisters

Records removed before
screening: (n = 0)

Records excluded
(n = 240)

Reports not retrieved
(n=6)

Reports excluded:
No comparison of early and
late intervention (n = 3)
No relevant clinical outcome
reported (n=18)
Non-English (n = 1)
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Figure 8: Flowchart outline of the database search and screening process.
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After screening the titles and abstracts of 278 studies, 240 were excluded, leaving 38 for full-text review.
6 were not accessible, leaving 32 studies assessed for eligibility. Following additional screening, 10
studies were included in the review (Figure 8).

The results summarize findings on early versus late orthodontic intervention across various clinical
conditions and multiple outcomes, including short-term treatment effects, long-term stability and effects,
and treatment duration. Overall, the choice between early and late treatment is largely a case-by-case
decision based on the condition and its severity. However, for certain clinical conditions, clinicians tend to
favor either early or late intervention as the more appropriate approach.

EARLY TREATMENT

Overjet

Evidence regarding early treatment for overjet suggests that its value may depend more on the severity of
the condition and its potential social implications than on treatment timing alone. A Cochrane review by
Batista et al. suggested that early treatment can reduce the risk of dental trauma, especially with excessive
overjet, such as when the lips do not cover the teeth properly or the incisors are exposed at rest (2018).
Similarly, a review by Fleming concluded that the pre-adolescent period, ages 10 to 13 years in females
and 11 to 14 years in males, appears to be the optimal timing for the most effective growth modification
of overjet in Class II malocclusion. However, early treatment may increase treatment duration due to a
reduced rate of mandibular growth before permanent dentition (2017). As a result, the benefits of early
intervention must be weighed against the additional treatment time that may be required.

In comparison, systematic review and meta-analysis evidence from Almugla and Shekhar does not
demonstrate a consistent long-term clinical advantage of treating overjet early. Almugla and Shekhar,
analyzing 18 studies assessing primary outcomes, including overjet (mm) and ANB angle (°), found that
early orthodontic treatment resulted in temporary improvements. However, these improvements
frequently decreased or relapsed over time. Thus, the review reported no clinically significant long-term
skeletal benefits from early functional appliance intervention compared with later-stage treatment
(Almugla & Shekhar, 2025). This contrasts with the evidence from the individual studies mentioned
above, which this review highlights may not guarantee long-term outcomes from early treatment.

However, the clinical justification for early treatment may extend beyond orthodontic outcomes alone.
Cobourne et al. acknowledged that an increased overjet is associated with a higher likelihood of
experiencing incisor trauma. Their study found that early overjet correction can reduce the prevalence of
incisor trauma in children. However, there is significant variation, and the existing evidence is not enough
to support this claim. Additionally, although severe overjet is associated with a negative impact on oral
health-related quality of life (OHRQL) and a potential increase in susceptibility to bullying or teasing,
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early treatment was not found to affect OHRQL significantly (Cobourne et al., 2022). Regardless, it is
important to consider the social impact that treatment may have on the child. Thus, they claim that careful
treatment selection is necessary, with a focus on children with severe overjet (> 10 mm). Therefore,
although early treatment may not provide greater clinical outcomes, taking into consideration other
factors, such as the risk of dental trauma or if a child is being teased because of their overjet, it may lead
to the decision to intervene early (Cobourne et al., 2022). These findings indicate that the decision to
intervene early should not be based solely on anticipated long-term orthodontic success but should also
consider the patient's individual clinical and psychosocial circumstances.

In summary, these findings suggest that early treatment of overjet is not recommended for all patients but
should rather be selectively chosen in cases where the severity of the condition or its risks justify
intervention. Systematic review evidence indicates that early treatment may provide short-term benefits
without a consistent long-term advantage. However, findings regarding trauma and psychosocial
implications provide reason for early intervention in severe cases. This supports the idea that the timing of
orthodontic intervention is not fixed but highly depends on the patient's condition and case. As a result,
evidence suggests that early treatment is recommended in specific situations where patients with severe
overjet are at risk of dental trauma or a significant psychosocial impact.

Class II Malocclusion

In a review by Hamidaddin, which identified 32 relevant studies from an initial search of 3,569,
comparing the skeletal and dental outcomes of early versus late treatment for high-angle Class II cases, no
consistent benefit of early intervention for Class II malocclusion was found. Among the relevant studies,
one observational study reported no additional advantages of early intervention (Hamidaddin, 2024).
Similarly, another set of clinical trials found that treatment of Class II malocclusions showed no improved
effectiveness for early intervention when delaying treatment until adolescence in terms of final
orthodontic outcomes (Hamidaddin, 2024). These findings suggest that early intervention does not
necessarily lead to superior results.

More importantly, a meta-analysis by Sunnak et al. indicated that short-term interventions for class II
correction resulted in significant reductions in ANB and overjet compared with an untreated control
group. However, no statistically significant differences were found in long-term outcomes when
comparing early versus late intervention. There was also no comprehensive, systematic appraisal that
highlighted the benefits of intervention before age 11. It was concluded that while early treatment can
more effectively utilize the child’s period of growth, fully exploiting this growth requires extended
treatment times that can be difficult for the patient to sustain, thereby reducing the practical and
theoretical benefits. Additionally, the additional cost and burden may offset the potential benefits of early
treatment (Sunnak et al., 2015).
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In comparison, a study by Fleming supports the view of early intervention, finding that, for Class II
malocclusion, treatment is most effective when performed in the early mixed dentition. It concluded that
treatment in the late mixed dentition may still yield improvement, though likely to a lesser extent
(Fleming, 2017). This contrasts with the findings from Sunnak et al., who concluded that, although early
treatment produced significant short-term improvements in ANB and overjet, these advantages were not
statistically significant in the long term.

Further evidence from a comparative analysis by Kaje et al., conducted to evaluate the efficacy of early
versus late orthodontic intervention to manage Class II malocclusion, involved a cohort of 100 patients
who were diagnosed and divided into two groups: early intervention group (n = 50) and late intervention
group (n = 50). The mean age of the early intervention group was 10.5 years (SD = 1.2), and that of the
late intervention group was 14.3 years (SD = 1.5). Treatment outcomes were assessed before and after
orthodontic treatment and included changes in overjet, molar relationship, and cephalometric
measurements. Tables 1 and 2 refer to changes in overjet and molar relationship, and to cephalometric
measurements of the early versus late intervention groups across different skeletal and dental parameters
(see the tables below for specific numbers). Based on the results, the early intervention group showed
greater improvements in skeletal and dental parameters on cephalometric analysis than the late
intervention group in most categories. There were less noticeable improvements in overjet reduction and
molar relationship, and smaller changes in cephalometric measurements for the late intervention group
(Kaje et al., 2024).

(%)

Parameter Early intervention group (n=50) | Late intervention group (n=50)
Pretreatment overjet (mm) 8.2 (SD=1.4) 8.5 (SD=1.2)

Post-treatment overjet (mm) 3.0 (SD=0.8) 5.2 (SD=1.3)

Mean reduction in overjet 5.2 (SD=1.3) 3.3(SD=1.1)

Pretreatment Molar Class II (%) | 100 100

Post-treatment Molar Class 11 90 80

Table 2: Changes in overjet and molar relationship in early intervention and late intervention groups.
Note. Adapted from Kaje et al., 2024

Parameter Early intervention group (n=50) | Late intervention group (n=50)
SNA angle (°) 82.5 (SD=2.0) 81.8 (SD=1.8)
SNB angle (°) 78.3 (SD=1.6) 78.9 (SD=1.7)
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ANB angle (°) 4.2 (SD=1.0) 2.9 (SD=0.8)

Increase in ANB angle (°) 1.3 (SD=0.6) 1.2 (SD=0.7)

Table 3: Comparison of cephalometric measurements in early intervention and late intervention groups.
Note. Adapted from Kaje et al., 2024

Overall, these studies suggest that early intervention for Class II malocclusion can provide greater
improvements and more favorable outcomes, including overjet reduction, correction of molar
relationships, and favorable skeletal changes. The effectiveness of skeletal modifications may be
attributed to their ability to take advantage of the patient's developmental period. However, the stronger
findings from the meta-analysis evidence do not demonstrate a consistent long-term advantage of early
intervention in treating Class II malocclusion. Therefore, early treatment should not be considered
universally superior, but may be chosen in select patients where there is a clear clinical advantage.

Crowding

Findings regarding the optimal timing of treatment for dental crowding are mixed. Evidence from an
observational study by Hamidaddin found that early orthodontic treatment with first premolar extraction
is more stable, increases post-treatment stability of mandibular incisors, and yields better overall
outcomes compared with late treatment. Additionally, the study stated that early treatment resulted in a
lower prevalence of relapse (2024).

Similarly, a systematic review by Lopes et al. comparing the effects of early and late extraction on the
correction of crowding showed that even though both methods had a similar level of effectiveness in the
correction, there were more favorable secondary outcomes for early treatment (e.g., less relapse and
reduced active treatment time) (2015). However, it was concluded that the overall evidence was
insufficient to determine whether early or late treatment was superior.

An additional study evaluating patients with severe crowding due to tooth-size and arch-length
deficiencies reported no significant differences between early and late intervention during the
pretreatment and post-treatment stages (Lopes et al., 2015). However, in the post-retention stage, the
late-treatment group exhibited greater irregularity of the anterior mandibular teeth and a greater deviation
from the midline. This suggests that early and late treatment may achieve similar initial correction; early
intervention may provide some advantages in maintaining alignment post-treatment. Regarding treatment
duration, patients receiving early extraction had a shorter period of active treatment with fixed appliances
but had a total treatment time twice as long. Therefore, despite likely higher costs, patients would have
fixed appliances for a shorter time and have earlier esthetic issues corrected, resulting in improved social
relationships and better cost-benefit (Lopes et al., 2015).
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Fleming reported that treatment of dental crowding most commonly occurs in the late mixed or permanent
dentition. This is because later stages are considered the optimal period for correcting dental crowding, as
there is currently limited evidence supporting the benefits of treatment before 10 years of age, except in
cases where localized malocclusions require targeted interventions (Fleming, 2017).

In conclusion, although some studies suggest insufficient evidence to determine the ideal timing of
intervention, these findings indicate that, for extractions, early treatment is preferred. Even though the
overall treatment effectiveness may be similar between the two groups, when considering secondary
factors such as treatment duration and the social benefit of early intervention, early orthodontic
intervention is more justified to avoid extractions.

LATE TREATMENT
Anterior Open Bite

The early treatment of anterior open bite has been attempted using both fixed and removable appliances
(Fleming, 2017). The outcomes were found to be highly dependent on the etiology and associated with
various oral habits. Therefore, growth-related or skeletal open bites typically require more complex
intervention and are typically considered to be better treated in the permanent dentition. Overall, there is
limited comparative evidence directly evaluating the long-term effects of early versus late treatment for
anterior open bite. Still, available evidence supports later intervention for growth-related cases, but
ultimately, a more individualized approach is suggested.

Posterior Crossbite

In a study by Fleming, it was found that when treating posterior crossbite, there is limited comparative
evidence evaluating the effectiveness or stability of treatment across different age groups. Even though
past research suggests that early crossbite correction can be more successful, correction in the later
dentition remains the more commonly accepted approach (Fleming, 2017).

Additionally, a study was done comparing the long-term stability of the rapid expansion of the maxilla,
the primary treatment used to correct crossbites, between two groups: one during mixed dentition and the
other during permanent dentition. The findings suggest that there was no additional advantage of early
expansion for results in retention and stability (Hamidaddin, 2024).

As a result, these findings indicate that even though results comparing early versus late orthodontic
intervention are similar when addressing posterior crossbite, late treatment is more widely accepted, as
these findings do not demonstrate a clear long-term advantage of early intervention. However, the absence
of evidence supporting early treatment does not mean that late treatment is inherently more effective.
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Instead, the timing of treatment for posterior crossbite may be determined according to the severity and
case of the condition, given the limited number of direct comparative studies.

Deep bite

A prospective clinical trial by Baccetti et al. evaluating a sample of 58 patients with deep bite divided the
patients into two groups: early treatment during mixed dentition (prepubertal) and late treatment during
permanent dentition (pubertal). Reevaluation was conducted an average of 15 months after treatment
completion. The findings of the trial were that early treatment provided a shorter total treatment time.
However, late treatment had a significantly greater overbite correction. After one year, 92% of patients
undergoing late treatment had a corrected overbite, whereas early treatment patients had a lower
correction percentage and had higher relapse tendencies (Baccetti et al., 2012).

These findings demonstrate the trade-off between shorter treatment time and better long-term correction.
Early treatment may reduce overall treatment duration; however, later treatment had lower relapse
tendencies, producing more stable outcomes in addressing deep bite. Overall, evidence suggests that
delayed treatment yields more stable outcomes for deep bite correction. Nonetheless, this conclusion is
supported by an individual clinical trial and should therefore be interpreted more cautiously.

Condition Overall level of Evidence Principal Remaining
evidence supported advantages uncertainties
treatment timing
Overjet Systematic Individualized, Reducing risk of | Limited evidence
review/meta but early in select | dental trauma; determining
analysis and cases psychosocial superiority
comparative impact.
studies
Class II Systematic Early treatment Earlier overjet Limited evidence
malocclusion review/meta for select severe reductions; regarding
analysis and cases potential long-term benefits
clinical reviews reduction of
dental trauma;
psychosocial
impact
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Crowding Systematic review | Mixed, but Certain secondary | Insufficient/mixed
and individual generally early benefits such as evidence
studies treatment treatment duration
and the social
impact of early
intervention
Anterior open bite | Limited Often later for Better treatment Outcomes depend
comparative skeletal/growth-re | after skeletal heavily on
evidence lated cases growth stage etiology and
severity
Posterior crossbite | Limited Individualized Early correction No clear
comparative during growth long-term
evidence advantage of early
treatment
Deep bite Limited Often late Greater Limited
comparative treatment is correction/stabilit | comparative
evidence preferred y in some evidence
evidence

Table 4: Summary of evidence regarding the timing of orthodontic intervention.

Clinician Opinion

Nguyen et al. reported that an electronic survey was completed by 228 members of the American
Association of Orthodontists in 2023, aimed at investigating early treatment practices and clinicians'
opinions. The questionnaire covered areas including clinical experience, preferred timing of intervention
for different conditions, and clinicians’ perceptions of early interceptive treatment. Table 3 shows
respondents’ responses regarding the stage at which they would initiate treatment for different types of
malocclusion. As a result, this survey provides insight into clinicians’ approaches to treating different
orthodontic conditions, as these responses represent clinician preferences and opinions rather than direct
evidence of comparing the effectiveness of early versus late treatment. Consequently, the survey findings
should be viewed alongside the previously mentioned evidence, rather than serving as a replacement.

Questions n (%)

Timing of first Primary dentition (<6 years old) 3(1.32)
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orthodontic Early mixed dentition (6—7 years old) 105 (46.05)
consultation
Mid-mixed dentition (89 years old) 100 (43.86)
Late mixed dentition (10—11 years old) 17 (7.46)
Permanent dentition (=12 years old) 3(1.32)
Type of problems Posterior crossbite 218 (95.61)
treated early in
growing children Crowded upper or lower arch 127 (55.70)
select all that appl
( pply) Anterior open bite 152 (66.67)
Excessive overjet 156 (68.42)
Deep impinging bite 187 (82.02)

Table 5: Summary of responses related to timing of early orthodontic treatment.
Note. Adapted from (Nguyen et al., 2025, 288)

Malocclusion | Primary Early mixed Mid-mixed Late mixed Permanent
dentition (<6 dentition (6-7 | dentition (8-9 | dentition dentition (>11
years) years) years) (10-11 years) years)

Posterior 14 (6.14) 81 (35.53) 117 (51.32) 14 (6.14) 2 (0.88)

crossbite

Crowding 3(1.32) 42 (18.42) 90 (39.47) 46 (20.18) 47 (20.61)

Anterior open | 5(2.19) 68 (29.82) 85 (37.28) 29 (12.72) 41 (17.98)

bite

Increased 1(0.44) 32 (14.04) 95 (41.67) 48 (21.05) 52 (22.81)

overjet

Deep bite 1(0.44) 26 (11.4) 68 (29.82) 49 (21.49) 84 (36.84)

Table 6: The stage of dental development indicated by the respondents to initiate early treatment for
various occlusal conditions.

Values are given as n (%)

Note. Adapted from (Nguyen et al., 2025, 289)
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Timing of first orthodontic consultations was either during the early mixed dentition (6—7 years old) or
mid-mixed dentition (8-9 years old). Posterior crossbite was the condition most frequently selected for
early treatment, while deep impinging bite, a more severe form of deep bite, had the lowest frequency of
early treatment. Malocclusion conditions including posterior crossbite, crowding, anterior open bite, and
increased overjet were most commonly treated during the mixed dentition years. Deep bite was more
commonly treated during the permanent dentition.

Based on the questionnaire responses, orthodontists most commonly addressed posterior crossbite in early
treatment. On the other hand, this preference is not fully consistent with the evidence reviewed above,
which indicates that early intervention does not provide any clear long-term advantages. This suggests
that clinicians may prefer early intervention for reasons beyond long-term effectiveness, as the evidence
above establishes that it may not be clinically superior in the long term.

Similar to the findings above, the results of the orthodontic survey show mixed opinions on treating
crowding in early or late stages. Clinicians favored mixed dentition treatment, and existing literature also
supported selective early treatment in cases when considering factors such as treatment duration or
potential social impacts. Consequently, neither clearly establishes a universal long-term superiority of
correcting crowding early.

For anterior open bite and increased overjet, the survey showed that clinicians preferred treatment during
mixed dentition. This broadly aligns with current research, which supports early intervention in select
cases but does not show a clear, consistent consensus. Thus, it shows a more agreed-upon consensus.

Overall, the survey shows differences between clinical practice and the existing literature, which may
reflect complexities and factors not captured by long-term orthodontic outcome measures alone. However,
clinician preference should not be mistaken for clinical evidence of effectiveness. Therefore, it provides
useful context on current clinicians’ approaches and should be used as a complement to the findings from
the systematic reviews, meta-analyses, and comparative clinical studies given above.

LIMITATIONS

This review has limitations that should be considered during the interpretation of findings. The
heterogeneity among the included studies can make direct comparisons difficult when treatment
protocols, appliances, and follow-up durations differ. Publication bias may also be present. This is due to
the recognition that studies reporting significant or favorable outcomes are more likely to be published or
given greater importance. Additionally, the predominance of evidence for Class II malocclusion may have
led to a disproportionate focus. Thus, other conditions are represented by fewer studies. Therefore, further
research on different orthodontic conditions is needed better to evaluate the long-term effectiveness of
early versus late intervention.
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CONCLUSION

Based on collected findings, early intervention appears most beneficial and effective for
growth-dependent or progressive conditions, where well-timed intervention can modify skeletal
development, reduce associated risks, and address resulting psychosocial impacts. In contrast, conditions
that rely less on patient growth benefit more from effective treatment later, when results are more stable
and relapse is less frequent. However, the overall conclusion is that treatment timing depends on the
specific condition affecting the patient and a range of other factors, including the severity of the
malocclusion, skeletal growth, compliance, potential psychosocial impacts, and clinician judgement.
Clinicians must consider all of these factors, as they can influence whether early intervention is needed to
prevent worsening dental misalignment and modify skeletal growth, or whether delaying treatment until a
later dentition stage is acceptable. Ultimately, further research is needed to address the lack of studies on
the long-term consequences of each method for patients. Additionally, there is a disproportionate focus on
certain conditions, particularly Class II malocclusion, whereas other orthodontic issues are less
extensively studied. This imbalance may be explained by the high prevalence of this condition and the
existence of well-established treatment protocols, which make it more suitable for controlled clinical
research than other orthodontic conditions. In conclusion, the wide range of orthodontic conditions and
their individual complexities make it difficult to reach a universal conclusion about the ideal timing of
intervention, which is why optimal treatment timing should be determined on a case-by-case basis.
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