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Introduction

Orthodontic treatment aims to align teeth, improve occlusion, 
and enhance esthetic appearance. One critical aspect of 
orthodontic therapy is the retraction of canines, particularly 
in cases involving premolar extraction, to correct dental 
malocclusions. Malocclusions, which are misalignments of 
teeth or incorrect relations between the teeth of the two dental 
arches, affect a significant portion of the population and can 
lead to various functional and esthetic issues.[1-3] Effective 
canine retraction is essential in many orthodontic treatment 
plans as it helps achieve proper occlusion and enhances facial 
esthetics.

Importance of canine retraction

Canine retraction is often necessary in orthodontic cases 
where space needs to be created for the alignment of other 
teeth, particularly when premolars have been extracted. The 
movement of canines into the extraction sites allows for the 
correction of crowding and the establishment of an optimal 
bite. Canines play a crucial role in the dental arch due to their 

long roots and strategic position, which contributes to the 
overall stability and function of the dentition.[2-5] Achieving 
efficient and controlled retraction of canines is therefore pivotal 
in many orthodontic treatments.

Evolution of canine retraction methods

Over the years, the methods used for canine retraction have 
evolved significantly. Traditional techniques, while still in use, 
have been supplemented by more contemporary approaches 
that leverage advances in materials and technology. The goal of 
these advancements is to enhance the predictability, efficiency, 
and comfort of orthodontic treatments.[6-10]
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Traditional methods of canine retraction

Elastic chains and elastics
Elastic chains and elastics have long been a staple in 
orthodontic treatment, particularly for the retraction of 
canines. These materials are favored for their simplicity, cost-
effectiveness, and ease of use. They are an integral part of 
traditional orthodontic techniques aimed at correcting dental 
malocclusions and achieving optimal alignment of the dental 
arches.[1-5,11]

Mechanism
Elastic chains and elastics function by applying a continuous 
pulling force on the teeth, specifically targeting the canines 
for retraction. Elastic chains are made of a series of elastic 
loops linked together, forming a chain that can be stretched 
and attached to brackets on the teeth. Elastics, on the other 
hand, are single rubber bands that can be stretched between 
brackets or hooks on the braces. When these elastics or chains 
are stretched, they exert a pulling force on the teeth, gradually 
moving them into the desired position.

The principle behind their use is based on the application 
of orthodontic forces that stimulate bone remodeling. The 
tension created by the elastics or chains causes pressure on 
the periodontal ligament and the alveolar bone, leading to 
resorption on the pressure side and deposition on the tension 
side. This biological response allows for the gradual movement 
of the teeth through the bone.

Clinical application
Elastic chains and elastics are typically used in conjunction 
with fixed orthodontic appliances, such as braces. They are 
attached to brackets or hooks on the braces to create the 
desired retraction force. The orthodontist will determine the 
appropriate length and tension based on the specific treatment 
plan and the patient’s needs.

For canine retraction, elastic chains may be attached from the 
canine brackets to the posterior teeth or to auxiliary hooks 
placed on the archwire. This setup allows for the controlled 
retraction of the canines into the spaces created by premolar 
extractions. The tension in the elastic chains must be carefully 
monitored and adjusted to ensure consistent force application 
and prevent excessive pressure that could damage the teeth or 
supporting structures.

In summary, elastic chains and elastics are valuable tools 
in traditional orthodontic treatment for canine retraction. 
Their simplicity, cost-effectiveness, and ability to provide 
continuous force make them a popular choice among 
orthodontists. However, their limitations, such as loss of 
elasticity, frequent replacements, and potential for discomfort, 
must be carefully managed to ensure effective and efficient 
treatment outcomes. By understanding the mechanisms, 
advantages, and limitations of elastic chains and elastics, 
orthodontists can make informed decisions about their use 
in clinical practice.

Nickel-titanium (NiTi) coil springs
NiTi coil springs have become a fundamental component 
in orthodontic treatments due to their unique properties 
of superelasticity and shape memory. These springs are 
particularly useful for canine retraction, providing a continuous 
and consistent force over an extended period, which is essential 
for effective tooth movement.[12-15]

Mechanism
NiTi coil springs are made from a NiTi alloy known for 
its superelastic and shape memory characteristics. These 
properties allow the springs to return to their original shape 
after being deformed. In orthodontics, NiTi coil springs are 
attached to brackets and exert a continuous force on the teeth 
to be moved. The force generated by these springs remains 
relatively constant, regardless of the amount of activation or 
deformation, making them highly effective for sustained tooth 
movement.

When NiTi coil springs are activated, they apply a gentle 
yet consistent force to the teeth, stimulating the periodontal 
ligament and alveolar bone to remodel. This biological process 
involves bone resorption on the pressure side and bone 
deposition on the tension side, allowing the teeth to move 
gradually into their desired positions.

Clinical application
NiTi coil springs are typically used in conjunction with fixed 
orthodontic appliances, such as braces. They can be attached 
between the brackets of the teeth to be retracted and the 
posterior teeth or anchorage points. The orthodontist activates 
the springs by stretching them to the desired length, which then 
exerts a continuous retraction force on the canines.

For canine retraction, NiTi coil springs are often preferred 
over elastic chains due to their ability to maintain consistent 
force over a longer period. This consistent force is crucial 
for efficient and controlled movement of the canines into the 
extraction spaces, ensuring proper alignment and occlusion.

In clinical practice, NiTi coil springs can be used in various 
configurations depending on the treatment goals and the 
patient’s specific needs. For example, they can be placed 
directly on the archwire or attached to auxiliary hooks or power 
arms to achieve the desired force vectors and tooth movements. 
The orthodontist must regularly monitor the springs to ensure 
they are functioning correctly and making the necessary 
adjustments to optimize treatment outcomes.

Power arms and auxiliary wires
Power arms and auxiliary wires are integral components in 
orthodontic treatment, particularly in cases requiring precise 
and controlled movement of the canines. These devices 
enhance the efficiency of tooth movement by optimizing the 
application of orthodontic forces, thereby reducing tipping and 
promoting bodily movement. Their strategic use in conjunction 
with fixed appliances facilitates better control over the direction 
and magnitude of forces applied to the teeth.[16-20]
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Mechanism
Power arms are small extensions attached to the orthodontic 
brackets, typically on the canines or premolars. They serve as 
leverage points, allowing for the application of forces closer to 
the tooth’s center of resistance. This proximity reduces tipping 
tendencies and promotes more uniform bodily movement. 
Auxiliary wires, often referred to as piggyback wires or bypass 
wires, are additional archwires used to guide and control tooth 
movement. These wires are threaded through the brackets 
and connected to the power arms, ensuring that the forces are 
directed as needed for effective retraction.

The combined use of power arms and auxiliary wires allows for 
a multi-vector approach to force application. This means that 
forces can be adjusted in various directions and magnitudes, 
providing a higher level of control over tooth movement. The 
precise placement and activation of these components are 
crucial for achieving the desired orthodontic outcomes.

Clinical application
Power arms and auxiliary wires are typically used in conjunction 
with fixed orthodontic appliances. The orthodontist attaches 
power arms to the brackets on the canines or adjacent teeth. 
Auxiliary wires are then threaded through the brackets and 
connected to the power arms, creating a system that allows 
for precise force application.

For canine retraction, power arms are often positioned to 
extend the point of force application, bringing it closer to the 
center of resistance of the canines. This setup reduces the 
tipping tendency and promotes bodily movement. Auxiliary 
wires can be used to distribute forces evenly across the 
dental arch, ensuring that the retraction forces are directed 
appropriately.

Contemporary methods of canine retraction

Temporary anchorage devices (TADs)
TADs have emerged as a revolutionary tool in orthodontics, 
offering unparalleled control and precision in tooth movement. 
These devices, also known as mini-implants or microimplants, 
provide absolute anchorage, enabling orthodontists to 
achieve complex movements that were previously difficult or 
impossible with traditional methods. TADs are particularly 
beneficial for canine retraction, providing a stable anchorage 
point that minimizes undesired tooth movements and enhances 
treatment predictability.[19-22]

Mechanism
TADs are small, screw-like devices made from biocompatible 
materials, such as titanium alloys. They are temporarily 
inserted into the alveolar bone, usually under local anesthesia, 
to serve as stable anchorage points for applying orthodontic 
forces. Once in place, TADs can be used to apply forces directly 
to the teeth, eliminating the need for traditional anchorage 
methods, such as headgear or intraoral appliances, which often 
rely on patient compliance and cooperation.

The stability of TADs allows for the application of forces 
in multiple directions, providing a high degree of control 
over tooth movement. This is particularly useful for canine 
retraction, where precise control is necessary to achieve the 
desired alignment without affecting adjacent teeth.

Clinical application
TADs are typically placed in the alveolar bone in strategic 
locations to provide optimal anchorage for canine retraction. The 
orthodontist determines the most appropriate placement sites 
based on the individual patient’s dental and skeletal anatomy. 
Common sites for TAD placement include the interradicular 
spaces between teeth, the palate, and the retromolar area.

Once placed, TADs can be immediately loaded with 
orthodontic forces. For canine retraction, TADs are often used 
in combination with elastomeric chains, coil springs, or other 
orthodontic appliances to apply the desired retraction force. 
The precise control offered by TADs allows for efficient and 
predictable movement of the canines into the extraction spaces.

Clear aligner therapy
Clear aligner therapy has gained significant popularity in recent 
years as a modern, esthetic alternative to traditional braces. 
This method involves the use of custom-made, transparent 
plastic trays that fit snugly over the teeth and gradually move 
them into their desired positions. Clear aligners are particularly 
appealing due to their removability, improved esthetics, and 
increased comfort compared to conventional fixed appliances. 
This section explores the mechanisms, advantages, limitations, 
and clinical applications of clear aligner therapy, with a focus 
on its role in canine retraction.[16,18,23,24]

Mechanism
Clear aligners are designed using advanced digital technology. 
The treatment begins with a comprehensive assessment of the 
patient’s dental condition, including digital scans, photographs, 
and radiographs. These records are used to create a detailed 
3D model of the patient’s teeth, which serves as the basis for 
the treatment plan. Specialized software then simulates the 
sequential movement of teeth, creating a series of aligners, 
each slightly different from the last, to gradually guide the 
teeth into the desired positions.

For canine retraction, clear aligners apply gentle, controlled 
forces to the canines, encouraging them to move into the 
extraction spaces created by the removal of premolars. The 
aligners are worn for approximately 20–22  h per day and 
are replaced with the next set in the series every 1–2 weeks, 
depending on the treatment plan. This gradual, step-by-step 
approach ensures steady progress and minimizes discomfort.

Clinical application
Clear aligner therapy is initiated with a comprehensive 
diagnostic assessment, including digital impressions, 
photographs, and radiographs of the patient’s dentition. These 
records are used to create a 3D digital model of the teeth, which 
serves as the foundation for the treatment plan.
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For canine retraction, the orthodontist will design a series of 
aligners that apply specific forces to move the canines into the 
desired position. The treatment plan outlines the sequential 
movement of the teeth, with each aligner in the series designed 
to achieve a small, incremental change. Patients are instructed 
to wear each aligner for 1–2 weeks before progressing to the 
next set. Regular follow-up visits are scheduled to monitor 
progress and make any necessary adjustments to the treatment 
plan.

In cases where additional anchorage is needed, adjunctive 
treatments such as TADs or elastics may be used in 
combination with clear aligners. These auxiliary devices can 
enhance the effectiveness of aligner therapy, particularly for 
complex movements.

Self-ligating brackets
Self-ligating brackets are an innovative development in 
orthodontics, designed to improve the efficiency and comfort 
of tooth movement. Unlike traditional brackets, which use 
elastics or metal ties to hold the archwire in place, self-ligating 
brackets have built-in mechanisms (such as clips or doors) to 
secure the archwire. This system reduces friction and allows 
for smoother and more efficient tooth movement. This section 
discusses the mechanisms, advantages, limitations, and clinical 
applications of self-ligating brackets, with a focus on their role 
in canine retraction.[6,25,26]

Mechanism
Self-ligating brackets operate using a passive or active 
mechanism to hold the archwire. Passive self-ligating brackets 
have a sliding mechanism that allows the archwire to move 
freely within the bracket, reducing friction. Active self-ligating 
brackets use a clip that applies pressure to the archwire, 
providing more control over tooth movement.

The reduction in friction with self-ligating brackets is a 
significant advantage. Traditional elastics or metal ties can 
create resistance between the archwire and bracket, slowing 
down tooth movement and requiring more force. In contrast, 
self-ligating brackets allow for smoother, more efficient 
movement by minimizing this resistance. This efficiency is 
particularly beneficial for canine retraction, where precise and 
controlled movement is necessary.

Clinical application
Self-ligating brackets are integrated into the orthodontic 
treatment plan based on the specific needs of the patient. 
For canine retraction, these brackets can be particularly 
advantageous due to their ability to reduce friction and 
apply more consistent forces. The orthodontist attaches 
the self-ligating brackets to the teeth and threads the 
archwire through the brackets. The built-in clips or doors 
secure the archwire, allowing it to move freely within the 
bracket slot.

This setup allows for efficient retraction of canines into 
the extraction spaces. The reduced friction and consistent 
force application help achieve controlled and precise tooth 

movements. Additionally, the smaller profile of self-ligating 
brackets enhances patient comfort and reduces soft tissue 
irritation.

Self-ligating brackets can be used alone or in combination 
with other orthodontic appliances, such as TADs, to enhance 
anchorage and control. The orthodontist monitors the treatment 
progress through regular follow-up visits, making necessary 
adjustments to ensure optimal outcomes.

Piezoelectric surgery
Piezoelectric surgery is an innovative and minimally invasive 
technique used in orthodontics to enhance the efficiency of 
tooth movement, including the retraction of canines. This 
surgical method leverages ultrasonic vibrations to create 
precise cuts in the bone, reducing resistance to tooth movement 
and accelerating the remodeling process. Piezoelectric surgery 
is particularly beneficial for complex orthodontic cases 
where traditional methods may fall short in achieving desired 
outcomes.[6,12,18]

Mechanism
Piezoelectric surgery utilizes ultrasonic vibrations generated 
by a piezoelectric device to make microincisions in the bone. 
These vibrations are highly controlled and focused, allowing 
for precise cutting without damaging the surrounding soft 
tissues, nerves, or blood vessels. The ultrasonic waves cause 
minimal trauma to the bone, which facilitates faster healing 
and reduces postoperative discomfort.

In the context of canine retraction, piezoelectric surgery can be 
used to create osteotomies (bone cuts) around the canines and 
the surrounding bone. These microincisions reduce the density 
of the bone and enhance its remodeling capacity, allowing for 
faster and more efficient tooth movement. The reduced bone 
resistance facilitates the retraction of canines into the desired 
position with greater control and predictability.

Clinical application
Piezoelectric surgery is typically performed in a clinical 
setting under local anesthesia. The orthodontist or oral surgeon 
uses a piezoelectric device to create precise microincisions 
in the bone around the canines and adjacent teeth. These 
incisions reduce bone resistance and facilitate the retraction 
of the canines.

For canine retraction, the procedure involves creating vertical 
and horizontal cuts in the alveolar bone to weaken its structure 
and promote faster remodeling. The reduced bone density 
allows the canines to move more easily into the extraction 
spaces. Following the surgery, orthodontic forces are applied 
using braces, elastics, or other appliances to guide the canines 
into their desired positions.

The postoperative care involves monitoring the healing 
process and ensuring that the patient follows proper oral 
hygiene practices. Regular follow-up visits are scheduled to 
assess progress and make any necessary adjustments to the 
orthodontic appliances.
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Comparative Analysis

Efficacy and efficiency
Traditional methods like elastic chains and NiTi coil springs are 
effective but may require frequent adjustments. Contemporary 
methods, such as TADs and self-ligating brackets, offer more 
controlled and efficient tooth movement. Clear aligners, while 
effective, depend heavily on patient compliance.[1,8,11,25]

Patient comfort and compliance
Clear aligners and self-ligating brackets generally provide 
greater comfort and esthetic appeal, improving patient 
compliance. TADs, while effective, can cause discomfort 
due to their invasive nature. Traditional methods may be less 
comfortable due to the constant pressure applied by elastics 
and springs.[21-25]

Clinical considerations
The choice of method depends on various factors, including 
the severity of malocclusion, patient preferences, and clinical 
expertise. A  combination of methods may be employed to 
achieve optimal results. For instance, TADs can be used in 
conjunction with clear aligners or self-ligating brackets to 
enhance anchorage and control.[6,15,20]

Conclusion

The evolution of canine retraction methods in orthodontics 
reflects ongoing advancements in materials and techniques. 
While traditional methods remain valuable, contemporary 
approaches offer enhanced control, efficiency, and patient 
comfort. Orthodontists must consider individual patient needs 
and clinical circumstances to select the most appropriate 
retraction method. Future research and technological 
developments will continue to shape the landscape of 
orthodontic treatment, providing even more effective solutions 
for canine retraction.
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