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Abstract:

Orthodontic treatments have undergone significant advancements in recent years,
particularly with the introduction of clear aligners alongside the longstanding use of
traditional braces. This review explores and compares the effectiveness, advantages, and
limitations of both treatment options for malocclusion. Clear aligners, including popular
brands such as Invisalign, have gained widespread popularity due to their aesthetic
appeal, comfort, and removability. They offer a discreet and convenient solution for
patients, especially adults and teens, who are concerned about the visibility of traditional
braces. However, clear aligners are often less effective for complex cases requiring
precise tooth movement. On the other hand, traditional braces continue to be the gold
standard for treating severe malocclusion due to their ability to provide detailed control
over tooth movement. Although they are more visible and may cause discomfort,
traditional braces are often the preferred choice for more complicated cases. This review
evaluates key aspects such as treatment duration, patient compliance, effectiveness, and
aesthetic considerations, offering a comprehensive overview of both orthodontic
techniques to help guide treatment decisions for patients and clinicians.
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Introduction

Orthodontics, a field focused on diagnosing, preventing, and treating dental and facial
irregularities, has seen significant advancements in recent years. Among the most notable
developments are the introduction of clear aligners and the ongoing refinement of traditional
braces. These two orthodontic treatment options have revolutionized the way malocclusion is
addressed, providing patients with more choices based on their needs and preferences. Clear
aligners, such as Invisalign, have gained immense popularity due to their aesthetic appeal and
convenience. These transparent, removable trays allow patients to undergo treatment with minimal
impact on their daily lives, offering a more discreet alternative to traditional metal braces. Clear
aligners are particularly favored by adults and adolescents who may be self-conscious about
wearing visible dental appliances. However, despite their popularity, clear aligners come with
limitations, particularly in treating more complex cases. Traditional braces, on the other hand, have
been the gold standard in orthodontic treatment for decades. These fixed appliances, which consist
of metal brackets and wires, provide precise control over tooth movement, making them highly
effective in correcting severe malocclusion. Though traditional braces are often preferred for
complex dental issues, they are generally considered more visible and less comfortable than clear
aligners. This review aims to provide a comprehensive comparison of clear aligners and traditional
braces, focusing on their effectiveness, patient compliance, treatment duration, and aesthetic
considerations. By understanding the advantages and challenges associated with each method,
clinicians and patients can make more informed decisions about the most suitable treatment options
for managing malocclusion.

Historical Development and Evolution of Orthodontic Techniques

Orthodontics, as a specialized field of dentistry, has undergone significant transformation since its
origins. The history of braces dates back to the early 18th century when the concept of aligning
and straightening teeth was first recognized. In 1728, Pierre Fauchard, a French dentist, is often
credited with being the "father of modern dentistry" and the first to describe the idea of orthodontic
treatment in his book Le Chirurgien Dentiste. He introduced a device called the "bandeau," which
was essentially a flat strip of metal designed to expand the dental arch and align the teeth. This
device, although primitive, set the foundation for future orthodontic appliances. In the late 19th
century, Edward Angle, considered the "father of modern orthodontics," revolutionized the field
by developing a system for classifying malocclusions and introducing more sophisticated
orthodontic appliances. In 1899, Angle designed the first modern metal braces, including the use
of metal brackets and wires to exert controlled pressure on teeth. His innovations allowed for more
precise adjustments and laid the groundwork for the use of fixed orthodontic appliances in the 20th
century. Over the years, metal braces became the standard treatment for correcting malocclusion,
with improvements in materials and techniques leading to the more comfortable and effective
systems we use today. The rise of clear aligner systems represents one of the most significant
developments in orthodontics in recent decades. First introduced commercially in the late 1990s
by Align Technology under the brand name Invisalign®, clear aligners offered a significant
alternative to traditional metal braces. The technology behind aligners involves using computer-
aided design (CAD) and 3D printing to create a series of custom-made, transparent plastic trays
that gradually move the teeth into the desired position. Unlike traditional braces, aligners are
removable, allowing for easier oral hygiene and eliminating the aesthetic concerns associated with
metal brackets. Their nearly invisible appearance and comfort quickly made them popular among
adults and teenagers alike, particularly for mild to moderate malocclusions.

Biomechanics and Treatment Principles

Orthodontic treatment is fundamentally rooted in the principles of biomechanics, as it relies on the
application of controlled forces to move teeth into their correct positions. The success of any
orthodontic treatment, whether using traditional braces or clear aligners, depends on understanding
how different forces affect the teeth and surrounding structures.
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Force Systems in Braces

In traditional orthodontic braces, the force system is delivered through a combination of brackets,
archwires, and ligatures. Braces utilize the concept of continuous force applied to teeth via the
archwire that runs through the brackets. These wires are often made of materials like stainless steel
or nickel-titanium, which have memory and flexibility, allowing them to return to their original
shape as they apply pressure. As the wire is placed and adjusted over time, it exerts pressure on the
teeth to move them into alignment. The brackets, which are bonded to each tooth, guide the wire
and distribute the force efficiently across the dental arch. The force system in braces can be quite
complex, as it involves torque (rotation), intrusion (pushing teeth into the bone), extrusion
(pulling teeth out of the bone), tipping (tilting teeth), and translation (moving teeth without
tilting). The key challenge in traditional braces is that forces need to be adjusted regularly to
maintain effective tooth movement, as the wire loses its elasticity over time. However, when
applied correctly, these forces are predictable, and braces can correct a wide range of
malocclusions, including severe cases.

Biomechanical Considerations in Clear Aligners

Clear aligners work on similar principles of biomechanics, but with a more controlled, staged
approach. Instead of using a continuous wire, clear aligners use a series of removable, custom-
made plastic trays that fit over the teeth. Each tray applies gentle force to specific teeth, moving
them gradually into the desired position. The trays are designed using 3D scanning and computer-
aided design (CAD), which enables precise control over how much force is applied at each stage
of treatment. The force systems in clear aligners are typically more dispersed than those in
braces, as the aligners are made from soft plastic and cover a larger surface area of each tooth. This
results in less concentrated pressure on individual teeth, which can be beneficial for mild to
moderate cases. However, the more diffused force system also limits the ability to perform complex
tooth movements, such as intrusion, extrusion, and large rotations, compared to traditional braces.
Clear aligners rely heavily on patient compliance, as they need to be worn for 20—22 hours per
day to be effective, with each tray worn for about 1-2 weeks before switching to the next set.
Limitations and Capabilities

While traditional braces are capable of achieving complex tooth movements and are highly
effective in treating severe malocclusions, they come with some limitations, including aesthetic
concerns, difficulties in maintaining oral hygiene, and frequent adjustments required during
treatment. Braces are often necessary for cases with severe crowding, malocclusions involving
multiple planes, or large rotations where precise force application is essential. On the other hand,
clear aligners have revolutionized orthodontics by offering a more aesthetic, comfortable, and
removable treatment option. Their major advantage is the ability to provide almost invisible
treatment, which is particularly appealing to adults and self-conscious teenagers. However, they
have limitations in treating more complex malocclusions such as severe crowding, large rotations,
and vertical movements. The removable nature of aligners also requires high patient compliance
for successful outcomes.

Clinical Applications and Case Selection

Orthodontic treatment is tailored to the specific needs of each patient, and selecting the appropriate
appliance—whether traditional braces or clear aligners—depends largely on the type and severity
of the malocclusion, as well as the patient’s preferences and compliance. Both braces and clear
aligners have unique advantages and limitations, and the choice of treatment modality should be
based on a careful assessment of the malocclusion type, the patient’s oral health, and their aesthetic
and lifestyle considerations.

Types of Malocclusion Suitable for Braces

Traditional braces are highly effective for treating a wide range of malocclusions, especially more
complex cases that require precise control of tooth movements. They are particularly suitable for
individuals with severe crowding, large overbites, underbites, crossbites, and deep bites. Braces
are also effective for rotational movements, vertical movements, and severe dental arches that
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require significant repositioning. Braces can correct skeletal discrepancies, such as significant
class II or class III malocclusions, which may involve both dental and skeletal issues. In these
cases, braces can be used in combination with orthognathic surgery (jaw surgery) if necessary.
Traditional braces are also better for patients who need intrusion (pushing teeth into the bone) or
extrusion (moving teeth outward), which are more challenging to achieve with clear aligners.
Since braces use wires and brackets, they provide continuous, controlled forces that can tackle
complex movements more effectively than removable aligners.

Best Suited for Aligner Therapy

Clear aligners are most appropriate for patients with mild to moderate malocclusions, including
mild crowding, spacing issues, and small teeth rotations. They are also highly effective for
aligning teeth in patients with relatively minor occlusal issues or those seeking aesthetic
treatment for mild overbites or underbites. Patients with minimal tooth movement needs, such
as those requiring minor alignment changes, are ideal candidates for aligners. Additionally, aligners
are great for teenagers and adults who are self-conscious about wearing visible braces, as they
offer a nearly invisible treatment option. Aligners are particularly favored by patients with good
oral hygiene, as they can be removed for eating, drinking, and brushing, reducing the risk of plaque
buildup. However, clear aligners may not be effective for cases requiring complex tooth
movements, such as large rotations, or when dealing with significant vertical discrepancies.
Hybrid Approaches

Hybrid approach may be used, combining both braces and clear aligners to optimize treatment
outcomes. For example, a patient may begin treatment with clear aligners to address minor
crowding or spacing issues and then transition to braces once more complex movements, such as
tooth rotation or bite correction, are required. Alternatively, a patient with more severe
malocclusions may start with braces for the initial phase of treatment and then switch to aligners
during the finishing phase to fine-tune the results and improve aesthetics. This combined
approach can be particularly beneficial for patients with complex needs who also desire the
aesthetics and comfort of aligners in the later stages of treatment. Hybrid approaches leverage the
strengths of both systems, optimizing treatment efficiency and providing the flexibility to address
a variety of malocclusions.
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Summary

Advancements in orthodontic techniques have led to the emergence of two primary treatment
options: clear aligners and traditional braces. Both methods have their unique benefits, making
them suitable for different patient needs and preferences. Clear aligners offer several advantages,
including improved aesthetics, comfort, and removability. Patients appreciate the ability to remove
the aligners for eating and oral hygiene, enhancing convenience and hygiene. Furthermore, the
nearly invisible nature of clear aligners makes them especially popular among adults and teens who
are concerned about the visibility of traditional braces. However, the primary limitation of clear
aligners is their efficacy in treating complex dental cases. While effective for mild to moderate
malocclusion, they may not provide the same level of control as traditional braces for severe cases,
such as those involving significant tooth rotation or bite issues. Traditional braces, though more
conspicuous and less convenient due to their fixed nature, are still considered the most effective
solution for complex orthodontic conditions. They provide precise and continuous control over
tooth movement, allowing for optimal correction of malocclusions. Although they require more
time for adjustments and can cause discomfort due to the presence of metal brackets and wires,
they are often the preferred choice for cases that involve major dental misalignments. The choice
between clear aligners and traditional braces depends largely on the complexity of the
malocclusion, the patient's age, lifestyle, and aesthetic concerns. Clear aligners offer a more
aesthetically pleasing option for mild to moderate cases, while traditional braces remain the go-to
choice for more challenging orthodontic issues. Both methods, when chosen appropriately,
contribute to achieving a healthy, functional, and aesthetically pleasing smile.
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