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Abstract 
Orthodontic tooth movement is a biologically 

controlled process that relies on the application of 

mechanical forces to achieve dental alignment. While 

generally safe, excessive or improperly applied 

forces may compromise pulpal health. In certain 

cases, orthodontic forces can lead to pulpal 

inflammation, reduced blood flow, and eventual pulp 

necrosis, necessitating root canal treatment. This 

article reviews the biological effects of orthodontic 

forces on the dental pulp, associated risk factors, 

clinical signs, and preventive considerations. 

Evidence suggests that although most teeth tolerate 

orthodontic movement well, high-force magnitude, 

previous trauma, and prolonged treatment duration 

may increase the risk of pulpal damage. Early 

diagnosis and careful force control are essential to 

prevent irreversible pulpal complications. 

 

I. Introduction 
Orthodontic treatment is widely used to correct 

malocclusion and improve both function and 

esthetics. Tooth movement is achieved through 

controlled application of forces that stimulate 

remodeling of the periodontal ligament and 

surrounding bone. 

However, these forces can also affect the dental 

pulp, a highly vascularized and innervated tissue. 

While mild and transient pulpal changes are common 

during orthodontic treatment, excessive forces may 

result in significant vascular compromise and cellular 

damage. In rare cases, this can lead to pulp necrosis, 

requiring endodontic intervention. 

 

Biological Mechanism of Pulpal Damage 

    
 

Orthodontic forces affect not only the periodontal 

ligament but also the pulp through indirect 

mechanisms: 

1. Compression of apical blood vessels 

 → Reduced blood flow to the pulp 

2. Vascular stasis and ischemia 

 → Decreased oxygen supply 

3. Inflammatory response 

 → Release of cytokines and mediators 

4. Cellular damage and necrosis 

 → Loss of pulp vitality 

When these changes become severe or prolonged, 

the pulp may become irreversibly damaged, 

leading to necrosis and the need for root canal 

therapy. 

Risk Factors 

🔹 Mechanical Factors 

● Excessive orthodontic force 

● Continuous heavy forces (no rest periods) 

● Intrusive tooth movement 

● Rapid tooth displacement 

🔹 Patient-Related Factors 

● History of dental trauma (very important 

   ) 

● Pre-existing pulp inflammation 

● Large restorations or previous deep caries 

● Reduced apical blood supply 
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Clinical and Radiographic Findings 

   
 

Clinical Signs 

● Tooth discoloration (gray/dark) 

● Loss of vitality (negative pulp test) 

● Sensitivity or discomfort (sometimes absent) 

 

Radiographic Signs 

● Periapical radiolucency 

● Widened periodontal ligament space 

● No response in vitality tests 

 

II. Discussion 
Although orthodontic treatment is generally 

safe, clinicians must recognize that the dental pulp 

can be affected under certain conditions. The 

literature indicates that light and controlled forces 

rarely cause permanent pulpal damage. However, 

heavy or uncontrolled forces, especially in teeth 

with prior trauma, significantly increase the risk of 

necrosis. 

It is important to highlight that pulp necrosis 

during orthodontic treatment is relatively rare, but 

when it occurs, it may be misinterpreted as 

spontaneous or unrelated pathology. Therefore, 

thorough patient history and baseline vitality testing 

are essential before initiating treatment. 

Regular monitoring during orthodontic 

therapy allows early detection of pulpal changes. If 

signs of necrosis appear, orthodontic forces should 

be reduced or paused, and appropriate endodontic 

treatment should be initiated. 

 

III. Clinical Recommendations 
● Apply light, biologically acceptable forces 

● Perform baseline pulp vitality tests before 

treatment 

● Monitor pulp status periodically 

● Be cautious in teeth with history of trauma 

● Pause orthodontic treatment if pulpal symptoms 

develop 

IV. Conclusion 
Orthodontic forces can influence pulpal 

health, and in rare cases, may lead to pulp necrosis 

requiring root canal treatment. While most teeth 

tolerate orthodontic movement without 

complications, excessive forces and predisposing 

factors significantly increase risk. Careful treatment 

planning, force control, and regular monitoring are 

essential to preserve pulp vitality and prevent adverse 

outcomes. 

 

References (PubMed-based) 
[1]. PubMed – Krishnan V, Davidovitch Z. 

Biological mechanisms of orthodontic tooth 

movement. 

[2]. PubMed – Brezniak N, Wasserstein A. Pulpal 

response to orthodontic forces. 

[3]. PubMed – Hamilton RS, Gutmann JL. 

Endodontic-orthodontic relationships. 

[4]. PubMed – Consolaro A. Orthodontically 

induced inflammatory root resorption. 

 


