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DESCRIPTION

Cementum, a calcified tissue covering the roots of teeth, plays a 
vital role in orthodontics. Its unique properties influence tooth 
movement, treatment outcomes, and the overall health of the 
periodontal structure during orthodontic interventions. 
Understanding the effects of cementum can help clinicians 
optimize treatment strategies for better patient outcomes.

Structure and function of cementum

Cementum is primarily composed of hydroxyapatite, collagen fibers, 
and ground substance. It performs several essential functions.

Anchorage for periodontal ligaments: Cementum provides an 
attachment point for Peridontal Ligament (PDL) fibers, which 
connect teeth to the alveolar bone. This anchorage is vital for 
maintaining tooth stability during orthodontic treatment.

Tooth support: As part of the tooth structure, cementum helps 
to distribute occlusal forces evenly, protecting the underlying 
dentin and pulp.

Regenerative capacity: Cementum has a limited capacity for 
regeneration, which can be advantageous in cases of root 
resorption or damage during orthodontic treatment.

The role of cementum in tooth movement

Tooth movement during orthodontic treatment is achieved 
through the application of mechanical forces, which result in 
bone remodeling. The response of cementum during this process 
is essential for the following reasons.

Mechanical forces and cementum remodeling: When orthodontic 
forces are applied, the PDL experiences tension and compression. 
This leads to localized changes in the cementum and surrounding 
bone, facilitating tooth movement. For example, on the tension 
side, the cementum undergoes apposition, while on the 
compression side, resorption occurs.

Root resorption concerns: One of the significant risks associated 
with orthodontic treatment is root resorption. Factors influencing 
this risk include the magnitude and duration of the applied  

force,  as well as individual patient characteristics. Studies have 
shown that excessive force can lead to cemental and dentinal 
resorption, potentially compromising long-term tooth stability.

Differences in cementum types: There are two main types of 
cementum: Acellular and cellular. Acellular cementum is 
primarily found in the cervical region of the root and is involved 
in anchorage, while cellular cementum is most common in the 
apical region and adapts during the remodeling process. 
Understanding these differences can help clinicians assess the 
risks of root resorption based on the type of cementum involved.

Considerations for orthodontic treatment

Given the role of cementum in tooth movement, 
several implications arise for orthodontic treatment:

Force application: Orthodontists must carefully consider the 
magnitude and duration of forces applied during treatment. 
Light, continuous forces are generally preferred to minimize the 
risk of excessive root resorption.

Patient-specific factors: Individual differences, such as age, genetics, 
and periodontal health, can significantly affect cementum's response 
to orthodontic forces. Orthodontists should conduct thorough 
assessments to personalize treatment plans to each patient’s unique 
characteristics.

Monitoring and assessment: Regular monitoring of tooth 
movement and root health is essential. Radiographic assessments 
can help identify early signs of root resorption, allowing for 
timely intervention if necessary.

Post-treatment considerations: After active orthodontic treatment, 
it is important to maintain periodontal health to support 
cementum and PDL integrity. Retention protocols should be 
designed to minimize relapse and preserve the health of the 
supporting structures.

Future directions in research

Ongoing research in orthodontics continues to discover the 
intricacies of cementum's role in tooth movement. Potential 
areas for future studies include:
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CONCLUSION
Cementum plays a pivotal role in orthodontics, influencing 
tooth movement and treatment outcomes. By understanding its 
properties and implications, orthodontists can make informed 
decisions that improve patient care and minimize risks. As 
research advances, the potential for improved strategies in 
managing cementum-related challenges in orthodontics 
continues to grow, preparing for more effective and personalized 
treatment approaches.
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Biomaterials: The development of biomaterials that promote 
cementum regeneration could enhance orthodontic treatment 
outcomes and minimize complications such as root resorption.

Genetic studies: Investigating the genetic factors that influence 
cementum characteristics and response to orthodontic forces 
may help clinicians predict individual risks and modify treatment 
approaches.

Longitudinal studies: Long-term studies assessing the effects of 
various orthodontic techniques on cementum health will 
provide valuable observations for improving patient care.
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