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Abstract:

Class Il malocclusion, a common condition involving misalignment of the maxilla and
mandible often requires orthodontic treatment to restore both function and aesthetics. Class 11
correctors, including functional devices, play a crucial role in reshaping the growth of the
maxilla and mandible, improving bite alignment, and enhancing facial symmetry. Appliances
such as headgear, Herbst devices, and Twin Block systems are effective in improving dental
occlusion while reshaping the face for a more balanced profile. These devices also positively
affect soft tissues, boosting self-confidence and creating a youthful appearance. However,
success depends on factors like treatment timing, patient compliance, and appliance choice.
Clinical evidence shows that when applied appropriately, Class 11 correctors lead to significant
improvements in both function and aesthetics. Optimal results require individualized care,
tailored to the patient's age, malocclusion severity, and appliance selection. Ultimately, Class
Il treatments blend art and science, reshaping both jaw and facial features to offer lasting,
aesthetic, and functional benefits.

Keywords: Class Il Malocclusion, Functional Appliances, Mandibular Positioning, Facial
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Introduction: Class Il malocclusion, affecting about one-third of individuals seeking orthodontic
treatment, is a widespread condition characterized by both dental and skeletal misalignments (1). The
condition, often characterized by a protrusive maxilla or a retrusive mandible, is one of the most common
and complex orthodontic issues encountered in clinical practice. It is frequently associated with an
excessive overjet, making it easily recognizable and commonly seen in orthodontic practices. This
malocclusion is typically linked to a receding chin, a convex facial profile, protrusive maxillary incisors, a
reduced mentolabial angle, retracted mandibular lips, and a shortened chin-throat distance, all of which
significantly impact facial appearance (2). These facial discrepancies can lead to significant social and
psychological consequences (3). Individuals with Class Il malocclusion frequently experience bullying,
limited career opportunities, and a lower socioeconomic status (4). In contrast, those with more attractive
smiles are often viewed as more intelligent and tend to have better career prospects (5). As a result,
improving facial aesthetics is a key goal in treating Class Il malocclusion, in addition to achieving proper
dental alignment and functional balance (6). However, the effectiveness of various treatments, such as
functional appliances like the Herbst and Twin-Block devices, as well as Class Il elastics, in enhancing
facial appearance remains a topic of ongoing debate (7). While some studies suggest that functional
appliances can improve facial aesthetics by increasing mandibular length, others report only minimal or no
skeletal changes. Likewise, while Class Il elastics are commonly used, they may lead to several undesirable
side effects, such as loss of mandibular anchorage, proclination of mandibular incisors, extrusion of
maxillary incisors, and worsened smile aesthetics due to increased gum exposure (8). While these elastics
can improve dental occlusion, they may not effectively address skeletal alignment or facial aesthetics, and
may even contribute to occlusal plane rotation, further impacting appearance (9). The role of early
intervention in improving both facial aesthetics and social interactions remains unclear, as perceptions of
attractiveness can vary widely between orthodontic professionals and the general public

(10). The role of the orthodontist as an artist in orthodontic treatment for Class Il malocclusion goes beyond
the mere mechanical movement of teeth. It requires an understanding of facial aesthetics, proportion, and
balance (11). The orthodontist must act as an artist, carefully considering the effects of treatment on the
patient's overall appearance (12). Treatment must be customized, taking into account the patient's age,
growth potential, and personal aesthetic goals. Moreover, interdisciplinary collaboration with other dental
specialists, such as oral surgeons, can enhance the overall outcome. A holistic approach ensures that both
functional and aesthetic considerations are addressed, providing patients with an optimal result. Therefore,
a comprehensive evaluation of treatment options—including their dental, skeletal, and soft-tissue effects—
is crucial. Additionally, it is important to understand how these treatments are perceived by various groups,
as this perception can help assess the true impact of orthodontic interventions on appearance and social
outcomes (11). The treatment of Class Il malocclusion has been the subject of extensive research,
particularly focusing on the various strategies, techniques, and outcomes aimed at achieving both functional
and aesthetic improvements. This review aims to explore the scientific and artistic aspects of Class Il
orthodontic treatment, highlighting advancements, challenges, and evolving treatment modalities (12).
Research Methodology

Research Design

A systematic review and meta-analysis methodology is utilized in this research project in order to conduct
an in-depth investigation of the therapy of Class Il malocclusion by the utilization of functional appliances.
The purpose of the study is to synthesized clinical evidence on treatment results, developments, and
problems. This will be accomplished by integrating qualitative and quantitative research methodologies.
Through this method, a full knowledge of the ways in which functional appliances influence both functional
correction and face aesthetics is ensured, with a particular emphasis placed on the artistic and scientific
components of these appliances.

Data Collection

A comprehensive literature assessment of clinical trials, peer-reviewed publications, and systematic reviews
derived from electronic databases such as PubMed, Scopus, and Google Scholar is required for the
collecting of data. "Class Il Malocclusion,” "Functional Appliances,” "Facial Aesthetics,” and
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"Treatment Outcomes" are some of the principal keywords that were utilized in the search. The selection
of studies will be based on their relevance, with the inclusion criteria concentrating on human participants
who have been treated for Class Il malocclusion, publications written in English, and research carried out
between the years 2000 and 2024. Studies that do not expressly address treatment results, as well as those
that involve animal research and case reports, will be excluded from consideration.

Study Selection Process

There are numerous processes involved in the process of selecting research, which is done to guarantee that
only high-quality and pertinent studies are included. Initial screening will consist of examining titles and
abstracts in order to discover relevant studies. After that, full-text evaluations will be carried out on the
papers that have been chosen in order to evaluate how well they correspond with the study goals. The usage
of a pre-designed data extraction form will be utilized in order to systematically gather important data such
as the type of therapy, the appliance that was utilized, the demographics of the patient, the results (both
functional and cosmetic), and any adverse effects that were recorded.

Research Tools and Analysis

A combination of qualitative and quantitative methods will be utilized in the analysis of the data that was
retrieved. Quantitative data, such as the decrease of the over jet and changes in the length of the mandible,
will be subjected to statistical analysis in order to uncover patterns and effects, with the use of software
such as SPSS. Themes will be derived from the synthesis of qualitative data on aesthetic improvements and
the ways in which patients perceive them. Through the utilization of RevMan software, a meta- analysis
will be carried out in order to compute effect sizes and evaluate heterogeneity. In order to create a
representation of the findings that is both clear and succinct, the data will be visualized through the use of
graphs, and comparison tables and charts.

Inclusion and Exclusion Criteria

Inclusion Criteria

This review comprises research that were carried out on human subjects who had been diagnosed with Class
Il malocclusion and were having orthodontic treatment with functional appliances such as Herbst devices,
Twin Blocks, and headgear. It is necessary for the selected studies to report on results that pertain to the
aesthetics of the face, skeletal structure, or teeth. In order to guarantee both relevancy and consistency, we
have only selected articles that were published in English between the years 2000 and 2024. Clinical trials,
cohort studies, case-control studies, and systematic reviews that are especially focused on Class Il
malocclusion therapies are the sorts of research that are taken into consideration.

Exclusion Criteria

Excluded from consideration are studies that were carried out using animal models or in vitro trials, as well
as those that did not address functional appliances or did not place sufficient emphasis on Class Il
malocclusion correction. Researchers who did not provide measurable treatment results or who published
their findings in languages other than English are also excluded from the review. Case reports, editorials,
and opinion articles that do not have a rigorous methodology are not included in the review. Additionally,
studies that concentrate on alternative orthodontic procedures, such as Class | or Class 1l malocclusion
corrections are not included in order to retain the study's specificity.
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Prisma flowchart of the study has been shown in [Figure 1]
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Figure 1: Prisma flowchart
Discussion: Class Il malocclusion orthodontic treatment blends art and science, focusing on realigning
teeth and enhancing facial aesthetics. This approach aims to correct bite issues while improving overall oral
health and appearance (13) [Figure 2].
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Figure 2: Orthodontic approaches to Class Il Malocclusion treatment

Class Il elastics and wires are essential tools for correcting Class 11 malocclusions, particularly in growing
patients undergoing comprehensive fixed appliance therapy [Figure 3]. The traditional elastic system uses
two complete edgewise arch wires, with elastics connecting the maxillary canines to the mandibular molars
(14). Variations include direct attachment of the elastic to the arch wire using hooks, loops, or spurs, and
adjusting attachment points on both arches. The force exerted by latex elastics typically range from 50g to
300 g, depending on type and placement (15).Class Il elastics are favored for their simplicity and
effectiveness in correcting antero-posterior discrepancies. After initial leveling and alignment, they
integrate seamlessly into modern edgewise systems and can be combined with utility arches, sliding jigs,
and continuous arch wires (16). The force application point influences the degree of maxillary molar
distalization, with maxillary jigs providing a more direct effect, while continuous arch wires distribute force
evenly (17). Main effects include forward movement and tipping of mandibular teeth and backward
movement and angling of maxillary teeth. In mixed dentition, elastics help adjust posterior tooth alignment
and correct the curve of Wilson. Despite their effectiveness, concerns remain regarding their impact on
facial aesthetics, skeletal changes, and soft tissue (18).
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Figure 3: Correcting Class 11 malocclusion with elastics
Courtesy: Dr. Juganta Jyoti Gogoi, Amdent Dental Clinic,
Dibrugarh, Assam

Challenges and limitations
Despite their widespread use, Class Il elastics come with several drawbacks. While they can improve the
dental occlusion by correcting the bite, they may not always achieve the desired skeletal changes,
particularly in adults, whose more developed skeletal structures are less responsive to orthodontic forces
(19). In such cases, dental changes, such as the movement of teeth within their sockets, are often more
noticeable than skeletal changes, such as alterations to the bone structure, leading to less favorable aesthetic
results (20). Additionally, the use of Class Il elastics can cause side effects, including loss of mandibular
anchorage, forward tipping of mandibular incisors, and potential extrusion of maxillary incisors (21). These
changes can adversely affect facial aesthetics, often resulting in increased gum exposure or an unattractive
smile. Unlike appliances like the Herbst or Jasper Jumper, which apply force along the occlusal plane, Class
Il elastics pull, which may lead to the extrusion of the maxillary incisors and mandibular molars, resulting
in a clockwise rotation of the occlusal plane and a downward and backward rotation of the mandible (22).In
patients with a steep mandibular plane angle, the vertical force may have negative effects. Adjusting the
attachment points of the elastics can help alleviate this vertical force, as shifting the mandibular attachment
from the first molar to the second molar can reduce this impact. Furthermore, additional auxiliary devices
have been developed to minimize the vertical force generated by Class Il elastics (23).
The Herbst appliance, created over a century ago, was designed to address Class Il malocclusion by
repositioning the mandible. Revived by Pancherz in the late 1970s, the modern version features thick bands
on the maxillary first molars connected to bands on the mandibular first premolars via a rigid plunger-in-
tube mechanism that pushes mandible forward during closure (24). Since then, various designs of the Herbst
appliance have emerged, including the cast, acrylic splint, and stainless steel crown versions. Despite
differences in design, timing, and treatment length, clinical studies show consistent results, with both
dentoalveolar and skeletal changes occurring in equal measures in both arches (25).The telescoping function
of the Herbst applies an upward and backward force on the maxillary molars. However, studies have not
shown a significant skeletal impact on the position of the maxillary teeth, with more noticeable
dentoalveolar changes in the maxillary posterior segments (26). The maxillary molars can move distally
by as much as 5-6 mm when the Herbst is used alone, though this movement is typically reduced to 1-3
mm when combined with comprehensive orthodontic treatment. A vertical shift in the maxillary molars
has also been observed, with a slight intrusion or limited eruption of around 1mm, making the Herbst
favorable for patients with vertical growth patterns (27).
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Studies report significant changes in the length and position of the mandible during Herbst treatment, with
a 2-3 mm increase in mandibular length and a 1-2° increase in SNB angle. However, after active treatment,
mandibular growth slows, and some studies report only a Lmm increase in mandibular length post-treatment
(28). Changes in the madibular arch are more significant, with mandibular first molars shifting 1-2 mm
more mesially than in untreated controls. Because of the posterior movement of mandibular molars seen in
long-term follow-ups, over correction is recommended to account for dentoalveolar rebound. Nonetheless,
relapse, characterized by a return to Class Il relationships and mandibular proclination, remains a major
concern after Herbst treatment (29).

In 1987, J.J. Jasper patented the Jasper Jumper, a modification of the Herbst appliance designed to provide
greater mandibular movement freedom. It consists of a stainless steel compression spring encased in a
polyurethane sheath, which can be attached to the main archwire, directly to teeth, or customized with
various jig designs (30). The Jasper Jumper integrates easily into traditional edgewise orthodontic treatment
when headgear tubes are present on the maxillary first molar bands (31). It also functions in mixed dentition
when used with a transpalatal and mandibular lingual arch to prevent undesirable tipping of molars and
incisors. Similar to the Herbst appliance, the Jasper Jumper creates intrusive forces within the arch by
separating the attachment points (32). This force vector, crossing the occlusal plane, generates an intrusive
effect that can benefit patients with vertical growth patterns. Epidemiological studies suggest that 30-50%
of Class II patient’s exhibit excessive vertical growth before treatment (33).

In contrast to the Herbst appliance, the Jasper Jumper is flexible, obtaining force from its flexibility. The
appliance is activated when the mandible is elevated; building internal stress that is released during
mandibular closure. It delivers approximately 60-250 g of force (34). Although less studied than the Herbst,
the Jasper Jumper has demonstrated more dentoalveolar than skeletal effects (35). Clinical studies indicate
that the occlusal correction occurs through posterior maxillary displacement, distal movement, and tipping
of maxillary molars, mesial translation of mandibular molars, retroclination of maxillary incisors, and
proclination of mandibular incisors (36). Its short-term effects are estimated to be 60% orthodontic and
40% orthopedic (37). A disadvantage of the original Jasper Jumper was its high breakage rate, reaching
10%, which led to the development of the more durable Forsus Spring [Figure 4]and Forsus Fatigue
Resistant Device (FRD)(38). [Table 1] highlights key differences between the Herbst and Jasper Jumper
appliances in design, function, and application (39-41).

Figure 4: Forsus spring
Courtesy: Dr. Juganta Jyoti Gogoi, Amdent Dental Clinic, Dibrugarh, Assam
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Table 1 summarizing the differences between the Herbst and Jasper Jumper appliances

Feature Herbst appliance Jasper Jumper appliance
Design Rigid  plunger-in-tube  system Flexible stainless steel
connecting maxillary first molars to compression spring housed in
mandibular first premolars polyurethane sheath, can be
attached to archwire or teeth
Mechanism Applies forward force on the mandible to Compresses and stores energy

correct Class Il, stimulating mandibular
growth

during mandibular elevation,
releasing force during closure

Effectiveness

Significant skeletal effects
(increased mandibular length by 2-
3mm) and dentoalveolar changes

Primarily dentoalveolar
effects, including distalization
of maxillary molars and mesial

movement of mandibular
molars
Vertical impact Also causes intrusive forces,

Can cause intrusion of maxillary molars,

with better vertical control for

beneficial for vertical growth patterns patients with vertical growth
patterns
Treatment effects More focused on
More skeletal effects (mandibular dentoalveolar changes
growth) and dentoalveolar changes (maxillary molar
(maxillary molar distalization) distalization, mandibular

molar mesial movement)

Vertical force impact

Intrusive force can be useful for

More effective at controlling

patients with vertical growth vertical growth and reducing
vertical force
patient  comfort & Moreh ngticeat}zle:{ may affect Less intrysive, more
compliance speech and comfor comfortable with more freedom
of movement
Durability Durable but may require overcorrection Earlier versions had a high
& usage to prevent relapse breakage rate; newer versions

(e.g., Forsus) offer
durability

improved

The FRD comprises a two-piece telescoping piston assembly encased in an open-coil stainless steel spring
cylinder. Upon bite closure, the spring compresses, releasing stored energy along its direction. The device
exerts approximately 200g of force at full compression, though in clinical use, the force is comparable to
heavy Class Il elastics. Despite the manufacturer's claims of greater durability compared to the Jasper
Jumper, independent verification of this claim is still awaited (42).
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The Mandibular Anterior Repositioning Appliance (MARA), another commonly used device for Class
Il malocclusion treatment, is a fixed appliance typically bonded to stainless steel crowns over the maxillary
and mandibular first permanent molars (43). Reintroduced in 1991 by Drs. Douglas Toll from Germany
and James Eckhart from the United States, the MARA is used during the late mixed dentition and into
adulthood(44).The extension arms of the MARA prevent the patient from naturally closing into a Class |1
relationship, requiring mandibular advancement to achieve proper occlusion. As a functional appliance, the
MARA actively repositions the mandible forward during treatment. Its effects are similar to the Herbst
appliance, with key differences (45). Unlike the Herbst, the MARA does not cause intrusion of the maxillary
molars but instead has a stronger dentoalveolar effect on the mandibular incisors (46). While both the
MARA and Herbst result in significant horizontal changes to the mandibular incisors compared to untreated
controls, the MARA tends to cause less incisal flaring (47). The MARA achieves its anteroposterior effect
through both skeletal and dental changes. Skeletally, it increases mandibular length with minimal maxillary
effect (48). Dentoalveolar changes primarily involve maxillary molar distalization, which accounts for 77%
of the total correction, while the remaining 23% results from the mesial movement of the mandibular molars
(49).The design of the MARA can result in some unwanted dental movements. In the sagittal plane, there
may be distal rotation of the maxillary molars and mesial rotation of the mandibular molars. However, these
movements can be controlled with extra support, such as a transpalatal arch or a lower lingual holding arch.
In the vertical plane, minor intrusion of the molars may occur due to the impingement of the freeway space
following the removal of the stainless steel crowns, but this usually resolves on its own in a short time (50).
Diagnostic considerations and treatment timing:

The timing of Class Il treatment and its biological basis remain a highly researched and debated topic in
orthodontics (51). Peer-assessment ratings of Class |1, division 1 cases treated in the early mixed, late mixed
and permanent dentitions revealed that late treatment with fixed appliances was more efficient than earlier
treatment with removable appliances. A recent comprehensive Cochrane Collaboration study, based on 592
patients with Class I, division 1 malocclusions, concluded that early orthodontic treatment for children
with prominent maxillaryanterior teeth is no more effective than providing one course of treatment during
early adolescence (52). Cephalometric studies show that the therapeutic effectiveness of most Class Il
correction appliances is highest when used during the circum-pubertal growth period [Figure 5]. All Class
Il correction appliances discussed here can be used in the permanent dentition alongside fixed edgewise
appliance (53).

Figure 5: Lateral cephalogram of Class Il malocclusion orthodontic patient
Courtesy: Dr. Juganta Jyoti Gogoi, Amdent Dental Clinic, Dibrugarh, Assam
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A key long-term success factor is maintaining the Class I relationship once achieved. Pancherz is credited

with revitalizing the Herbst appliance nearly 30 years ago, through a cephalometric study in growing boys

who were chosen because they had not yet reached maximum pubertal growth (54). More recently,

Pancherz has recommended Herbst treatment in the permanent dentition after the peak of pubertal growth,

as this ensures stable post-treatment intercuspation and reduces the duration of retention. While avoiding

Class 1l relapse remains challenging, studies suggest that achieving good cuspal interdigitation is a strong

predictor of treatment stability (55).

Advancements in treatment techniques

Recent innovations in orthodontics have led to improved outcomes for patients with Class Il malocclusion:

e Temporary anchorage devices (TADs): The use of TADs has revolutionized the treatment of

Class 1l malocclusion by providing additional anchorage for tooth movement. TADs allow for more
precise tooth movements and can reduce the reliance on elastics, improving treatment efficiency
and minimizing side effects like anchorage loss (56) [Figure 6]..

Figure 6: TAD
Courtesy: Dr. Juganta Jyoti Gogoi, Amdent Dental Clinic, Dibrugarh, Assam

o Clear aligners: Clear aligners, such as Invisalign, have become a popular alternative to traditional
braces. While their effectiveness for Class Il correction is more limited compared to other
appliances, advances in aligner technology have improved their ability to address mild to moderate
Class Il cases, offering patients a more aesthetic and comfortable option (57).

o 3Dimaging and virtual treatment planning: With the advent of 3D imaging and virtual treatment
planning, orthodontists can now more accurately diagnose and plan treatments for Class Il
malocclusion. These technologies allow for precise visualization of tooth movement, skeletal
changes, and overall treatment outcomes, improving the predictability and effectiveness of
treatment plans (58).
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Challenges in Class 11 malocclusion treatment
Despite the advancements in treatment, several challenges persist in managing Class Il malocclusion:

Patient compliance: Functional appliances and headgear require significant patient cooperation,
especially in growing children and adolescents. Non-compliance can lead to suboptimal results or
prolonged treatment times (59).
Side effects: The use of Class Il elastics and other appliances can result in unintended side effects
such as the proclination of lower incisors, maxillary incisor extrusion, or root resorption. These
effects can compromise the long-term stability and aesthetics of the results (60).
Esthetic concerns: In addition to achieving a functional bite, treatment for Class Il malocclusion
must consider the aesthetic impact of facial appearance. Overcorrection or aggressive treatment can
lead to adverse changes in facial aesthetics, highlighting the need for a careful, individualized
approach (61). [Table 2] provides a broad overview of the latest research on Class Il malocclusion
treatment, reflecting the varied approaches and outcomes in clinical orthodontics. From the
effectiveness of traditional Class Il elastics to the use of innovative technologies like TADs and
clear aligners, the studies underscore the complexity of treating Class Il malocclusion.
Additionally, the importance of patient compliance, the role of functional appliances in growing
patients, and the long-term stability of surgical interventions are central to understanding the
multifaceted nature of this treatment. These findings suggest that while non-surgical approaches
are effective, especially for growing patients, surgery remains the most reliable option for severe
cases, offering superior long-term stability. Furthermore, advances in imaging and digital
technologies continue to refine treatment planning, improving precision and patient outcomes (62-
69).

Table 2: Overview of recent research on class 11 malocclusion treatment

Authors Objective Methodology Key Findings | Conclusio
Study Year n
Effectiveness Proffit et | 2014 To evaluate Clinical trial Class I Class 1l
of class |l al.(62) the with a elastics elastics
elastics effectiveness cohort  of were are
of Class Il patients effective in effective
elastics  in treated with correcting for dental
correcting fixed molar correction
occlusion appliances relationships but  may
and elastics but caused lead to
undesirable unwanted
side effects side
like effects
mandibular
anchorage
loss
Functional Clark WJ (63) | 2015 To assess Meta- Functional Functional
appliances the role of analysis  of appliances appliances
in Class Il functional studies  on significantly are ideal
treatment appliances Herbst, improve for
in  skeletal Twin Block, skeletal younger
correction and  other relationships patients
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functional and  facial due to
appliances profile  in their
growing ability to
patients influence
skeletal
growth
Impact  of Papadopoulos 2016 To explore Clinical TADs TADs are
TADs on et al. (64) the use of study on provided highly
Class I TADs in patients enhanced effective
treatment Class | treated with anchorage, in
treatment TADs in allowing managing
conjunction more anchorage
with  fixed efficient and
appliances tooth improving
movement Class 1l
and treatment
reducing outcomes
side effects
Clear aligners | Keim et al. 2017 To evaluate | Retrospective Clear aligners Clear
in Class Il | (65) the analysis of | were effective aligners
treatment effectiveness clear aligner | in mild to | are a
of clear | treatments for moderate promising
aligners in | Class Il cases Class Il | option for
Class Il malocclusion, patients
correction but less so in with  mild
severe cases to
moderate
Class 1l
malocclusi
on,
offering
comfort
and
aesthetics
3D  Imaging | Suzuki et | 2018 To assess the Cross- 3D imaging | 3D
for Predicting al.(66) impact of 3D | sectional study | enabled better imaging is
Treatment imaging on | utilizing 3D | visualization a valuable
Outcomes treatment CBCT of tooth | tool in
planning and imaging  for | movements Class I
outcome treatment and  skeletal | treatment,
prediction planning changes, enhancing
improving precision
treatment and
accuracy predictabili

ty
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Patient McNamara 2020 To assess the Survey-based Non- Patient
Compliance et al.(67) impact of | study focusing compliance compliance
with patient on patient | with functional is  crucial
Functional compliance adherence to | appliances for the
Appliances on the | functional significantly success of
success of | appliance extended functional
functional therapy treatment time appliances
appliances and  reduced in Class Il
effectiveness treatment
Long-term Staggers et 2021 To evaluate | Follow-up Non-surgical Surgical
Stability of | al. (68) the long-term | study over 10 treatments treatment
Class I stability — of | years with | showed more | provides
Malocclusion Class I patients treated relapse better
Treatment treatments both surgically compared to | long-term
with and | and non- | surgical stability
without surgically approaches, for Class Il
surgery particularly in malocclusi
adults on
correction
Aesthetic Baccetti et al | 2022 To evaluate | Cross- Class Il | Treatment
Outcomes in | .(69) aesthetic sectional study | treatments should
Class I outcomes analyzing with functional focus not
Treatment following facial appliances and only on
Class Il | aesthetics pre- surgery functional
treatment and post- | significantly occlusion
treatment improved but also on
facial enhancing
aesthetics facial
aesthetics

Future Prospects and innovations:

Class Il malocclusion, a prevalent skeletal dental condition characterized by the misalignment of the maxilla
and mandible, is typically corrected using various orthodontic devices and technigues. One of the most
common and widely used treatment modalities for Class Il malocclusion is the use of Class Il elastics.
These interarch elastics are intended to generate a force that addresses the anteroposterior imbalance by
promoting the forward movement of the mandible and the backward movement of maxilla, thereby
improving the bite. Looking ahead, the future of Class Il malocclusion correction may involve
advancements in both biomechanical techniques and patient-specific treatment strategies that can minimize
the negative effects of elastics while optimizing treatment outcomes (70). Some potential directions for

future developments include:

More efficient appliances: Newer designs in Class Il elastics or alternative devices, such as functional
appliances (e.g., Herbst, Twin-Block), may offer more precise and efficient force delivery that could reduce
side effects. Innovations in digital orthodontics, including the use of 3D imaging and customized

appliances, could enhance the precision of elastic force application and optimize skeletal changes.

Personalized treatment plans: Advances in genetic research and the ability to track the growth patterns
of patients may lead to more individualized treatment protocols. By understanding a patient's unique
skeletal development, orthodontists could design more tailored approaches to Class Il correction that

balance both dental occlusion and facial aesthetics, minimizing reliance on Class Il elastics (71).
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Combination Therapies: The future could also see more integrated treatment strategies combining
functional appliances with Class Il elastics, where each method complements the other. Functional
appliances might be used in the early stages of treatment to stimulate skeletal growth, followed by elastics
to fine-tune occlusion in the later stages.

Temporary anchorage devices (TADs): The use of TADs could provide additional support to prevent
unwanted movements in the lower arch, thus preserving mandibular anchorage and reducing the negative
side effects of Class Il elastics. TADs allow for greater control over tooth movement without the same
reliance on elastics (72).

Enhanced patient compliance: One of the primary challenges with Class Il elastics is ensuring patient
compliance, as elastics require regular wear to be effective. Advances in smart orthodontics may result in
appliances that monitor wear time; ensuring patients adhere to treatment protocols and ultimately achieve
better results.

Long-term monitoring and data: As orthodontic practices increasingly incorporate big data and artificial
intelligence (Al), the ability to track treatment progress in real-time will improve. Al could analyze patient
data and predict the best time to introduce or adjust Class Il elastics, minimizing the risk of complications
and ensuring more predictable outcomes (73).

Conclusion: Overall, the treatment of Class Il malocclusion is evolving, with significant improvements in
treatment methods, technology, and long-term care. However, challenges such as patient compliance and
the potential for side effects remain, highlighting the need for personalized and interdisciplinary approaches
in orthodontic care. Class Il elastics remain a cornerstone in the treatment of Class Il malocclusions, yet
their limitations in achieving significant skeletal changes and their potential negative effects on facial
aesthetics highlight the need for continuous innovation in orthodontic techniques. The future of Class Il
malocclusion treatment lies in more personalized, efficient, and effective methods that harmonize dental
and skeletal correction while enhancing facial appearance. By integrating advanced appliances, tailored
treatment strategies, and emerging technologies, the outlook for improving outcomes for Class Il patients
is promising. However, biomechanics, patient compliance, timing, and practice management must all align
to ensure the clinical success of orthodontic systems. The molar distalization appliances discussed here
offer a range of advantages and disadvantages, with no single system fitting every case. Furthermore, direct
comparisons are challenging due to the lack of comprehensive studies on certain systems. Clinicians must
carefully choose appliances that are both effective and efficient, complementing the broader treatment
goals. As the use of TADs expands, modifications of these intermaxillary devices to incorporate implant-
based attachment points may offer a more precise solution, allowing for Class Il correction without the
unintended complications that often prolong and complicate treatment.
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