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Abstract

Temporary Anchorage Devices (TADs) have revolutionized orthodontic treatment by furnishing
absolute anchorage, enabling precise tooth movement, and reducing reliance on patient compliance.
This review composition provides a detailed overview of TADs, including their history, types, clinical
use, biomechanical principles, success rates, complications, and future directions. The composition also
highlights the impact of TADs on modern orthodontics and their part in enhancing treatment issues.
Keywords - orthodontics, modern orthodontic, anchorage, mini screw, temporary anchorage devices

Introduction

Orthodontic treatment constantly requires controlled tooth movement, which depends on the
perceptivity of absolute anchorage. Traditional styles of anchorage, like headgear and
intermaxillary elastics, rely heavily on patient compliance and are often unpredictable.
Temporary Anchorage Devices (TADs), also known as mini-implants or micro-implants?,
have emerged as a reliable solution for achieving absolute anchorage?. These devices are
small, screw-like implants temporarily fixed to the bone to give a stable anchor for
orthodontic forces®. Since their introduction, TADs have become integral to modern
orthodontics, offering versatility and perfection in complex cases.

Historical Background

The concept of skeletal anchorage dates back to the 1940s, when Gainsforth* et al. first used
vitallium screws in dogs for orthodontic tooth movement. However, it was not until the 1990s
that TADs gained popularity in clinical practice. Kanomi® (1997) introduced mini-implants
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specifically designed for orthodontic purposes, paving the way for their
widespread adoption. Over the past two decades, advancements in materials,
design, and placement techniques have significantly improved the efficacy and
safety of TADs.

Types of Temporary Anchorage Devices

TADs can be classified based on their design, material, and placement site:

1. Design:
- Self-drilling TADs: These have a sharp tip and do not require pre-drilling.®

- Self-tapping TADs: These require a pilot hole before insertion.®

2. Material:
- Titanium alloys: Biocompatible and widely used.

- Stainless steel: Less common due to lower biocompatibility.

3. Placement Site:

- Maxillary TADs: Commonly placed in the buccal shelf, palate, or zygomatic
buttress.

- Mandibular TADs: Often placed in the buccal shelf or retromolar area.

Clinical Applications of TADs

TADs are used in a variety of orthodontic scenarios, including:
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1. Intrusion of Teeth: TADs effectively intrude overerupted molars or anterior
teeth, particularly in cases of deep bite or gummy smile.

2. Distalization of Molars: TADs provide a reliable anchor for distalizing
molars to correct Class Il malocclusions.

3. Space Closure: TADs facilitate efficient space closure in extraction cases
without relying on patient compliance.

4. Orthopedic Correction: TADs are used in conjunction with orthopedic
appliances to correct skeletal discrepancies.

5. Asymmetric Tooth Movement: TADs enable precise control of tooth
movement in asymmetric cases.

Biomechanical Principles

The success of TADs depends on proper biomechanical planning. Key
considerations include: ’

- Force Application: Light, continuous forces are recommended to minimize the
risk of TAD failure.

- Placement Angle: TADs should be inserted at an angle that maximizes bone
contact and minimizes root proximity.

- Loading Time: Immediate loading is generally preferred, as it reduces
treatment time and enhances patient comfort.

Success Rates and Factors Influencing Stability

The success rate of TADs ranges from 80% to 95%, depending on various
factors:

1. Patient-Related Factors: Bone density, oral hygiene, and age influence TAD
stability.

2. TAD-Related Factors: Design, diameter, length, and surface treatment affect
success rates.

3. Operator Skill: Proper placement technique and site selection are critical.
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Procedure for TAD Placement

1. Pre-Placement Planning
. Diagnosis and Treatment Planning: 8

o Assess the patient’s dental and skeletal anatomy using clinical
examination, radiographs (e.g., panoramic, periapical, or CBCT
scans), and study models.

o Determine the optimal site for TAD placement based on the
required orthodontic movement and bone quality.

 Site Selection:

o Common sites include the interradicular spaces between teeth,
palatal areas, or alveolar bone.
o Ensure adequate bone density and avoid roots, nerves, and other
anatomical structures.
« Informed Consent:

o Explain the procedure, risks, and benefits to the patient and obtain
informed consent.

2. Preparation for Placement
« Anesthesia:

o Administer local anesthesia (e.g., lidocaine) to the site of insertion
to ensure patient comfort.
. Sterilization:

o Sterilize the TAD and the surrounding oral tissues to prevent
infection.

3. TAD Placement °
« Incision (if required):

o For some cases, a small mucosal incision may be needed to expose
the bone.
« Pilot Hole Drilling (optional):

o In dense bone, a pilot hole may be drilled to facilitate TAD
insertion.
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« Insertion:

o Use a manual driver or a slow-speed handpiece to insert the TAD
into the bone at the predetermined angle and depth.
o Ensure the TAD is stable and properly positioned to avoid root
contact.
« Verification:

o Confirm the position of the TAD using radiographs (e.g., periapical
or CBCT) to ensure it is not interfering with roots or other
structures.

4. Post-Placement Care
« Immediate Care:

o Apply pressure to the insertion site to control bleeding.
o Provide post-operative instructions, including oral hygiene
practices and pain management.
« Orthodontic Force Application:

o After a healing period (usually 1-2 weeks), orthodontic forces can
be applied to the TAD using elastics, springs, or other appliances.

« Monitoring:

o Regularly monitor the TAD for stability, signs of inflammation, or
infection during follow-up visits.

5. Removal of TADs
« Once the treatment objective is achieved, the TAD is removed using a
manual driver.
« The removal process is typically quick and minimally invasive.

Key Considerations
. Bone Quality: Dense cortical bone provides better stability for TADs.
. Root Proximity: Careful placement is essential to avoid root damage.
« Infection Control: Proper oral hygiene and sterilization are critical to
prevent peri-implantitis.
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Complications and Management
Despite their advantages, TADs are associated with certain complications:

1. Failure: Loosening or displacement of TADs due to excessive force or poor
bone quality.

2. Root Damage: Improper placement can lead to root contact or damage.

3. Soft Tissue Irritation: TADs may cause inflammation or ulceration of
surrounding soft tissues.

4. Infection: Poor oral hygiene can lead to peri-implantitis.

Management strategies include proper patient selection, meticulous placement
technique, and regular follow-up.

Future Directions

The future of TADs lies in the development of smarter, more biocompatible
materials and designs. Innovations such as bioactive coatings, resorbable TADs,
and computer-guided placement systems are expected to enhance their efficacy
and safety. Additionally, research is ongoing to explore the use of TADs in
interdisciplinary treatments, such as orthognathic surgery and periodontal
therapy.

Conclusion

Temporary Anchorage Devices have transformed orthodontic practice by
providing a reliable and versatile means of achieving absolute anchorage. Their
ability to simplify complex cases, reduce treatment time, and improve patient
outcomes has made them an indispensable tool in modern orthodontics. As
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technology advances, TADs are likely to become even more effective and
accessible, further expanding their clinical applications.
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