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Abstract 

Pulpitis is an inflammatory disease of the dental pulp that develops as a result of various 

local and systemic factors. It is one of the most common complications of untreated 

dental caries and a frequent cause of acute dental pain. The aim of this scientific article 

is to analyze the main etiological factors and causes of pulpitis, including microbial, 

mechanical, chemical, and iatrogenic influences. The article highlights the 

pathogenesis of pulp inflammation and emphasizes the importance of early diagnosis 

and prevention in clinical dental practice. Understanding the causes of pulpitis is 

essential for effective treatment planning and for preventing irreversible damage to the 

dental pulp. 

Keywords 

Pulpitis, dental pulp, etiology, inflammation, dental caries, microorganisms 

Relevance of the Topic 

The relevance of studying pulpitis is determined by its high prevalence and significant 

impact on patients’ quality of life. Pulpitis is a leading cause of emergency dental visits 

due to severe pain and discomfort. In most cases, pulpitis develops as a complication 

of dental caries; however, it may also occur as a result of trauma, restorative 

procedures, or chemical irritation. Delayed or inadequate treatment can lead to pulp 

necrosis and periapical diseases, increasing the complexity and cost of dental care. 

Therefore, a detailed analysis of the etiological factors of pulpitis is crucial for 

improving preventive and therapeutic strategies in modern dentistry. 

Introduction 

The dental pulp is a specialized connective tissue located within the pulp chamber and 

root canals of the tooth. It contains blood vessels, nerves, lymphatic vessels, and cells 

responsible for dentin formation and immune defense. Due to its enclosed anatomical 

structure, the pulp has limited capacity to respond to inflammation. Any irritant 

affecting the pulp may result in inflammatory changes collectively referred to as 

pulpitis. This condition can be classified as reversible or irreversible, depending on the 

severity and duration of the inflammatory process. Identifying the causes of pulpitis is 

fundamental for timely intervention and preservation of pulp vitality. 
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Main Part 

Microbial Causes of Pulpitis 

Microbial infection is the most common cause of pulpitis. Bacteria and their toxins 

penetrate the dental pulp primarily through deep carious lesions. As dental caries 

progresses, microorganisms invade dentinal tubules and reach the pulp tissue, 

triggering an inflammatory response. The most frequently involved bacteria include 

Streptococcus mutans, Lactobacillus species, and anaerobic microorganisms. 

Bacterial metabolites and endotoxins stimulate immune cells within the pulp, leading 

to vasodilation, increased vascular permeability, and edema. Because the pulp is 

surrounded by rigid dentin walls, increased pressure results in intense pain, which is a 

characteristic symptom of pulpitis. 

Mechanical Causes 

Mechanical factors can also contribute to the development of pulpitis. Dental trauma, 

such as fractures, cracks, or excessive occlusal forces, may directly or indirectly 

damage the pulp tissue. Even without pulp exposure, repeated mechanical stress can 

disrupt blood circulation within the pulp, leading to inflammatory changes. 

Iatrogenic mechanical irritation during dental procedures, including aggressive cavity 

preparation, excessive removal of dentin, or overheating of the tooth due to inadequate 

cooling, is another important cause of pulp inflammation. 

Chemical Causes 

Chemical irritation of the pulp may result from the penetration of toxic substances 

through dentin. Acidic restorative materials, improper use of disinfectants, or leakage 

of dental materials can damage odontoblasts and pulp cells. Inadequate sealing of 

restorations allows chemical agents and oral fluids to reach the pulp, promoting 

inflammation. 

Additionally, whitening agents and acidic foods may contribute to pulp irritation when 

dentin is exposed. 

Thermal Causes 

Thermal stimuli play a significant role in the etiology of pulpitis. Prolonged exposure 

to extreme temperatures, such as excessive heat generated during tooth preparation or 

frequent consumption of very hot or cold foods, can injure the pulp. Thermal damage 

is often associated with insufficient cooling during restorative procedures. 

Role of Systemic and Local Factors 

Systemic conditions such as diabetes mellitus, immunodeficiency disorders, and 

vitamin deficiencies can reduce pulp resistance to irritation and infection. Local 
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factors, including poor oral hygiene, deep periodontal pockets, and microleakage 

around restorations, further increase the risk of pulpitis. 

Pathogenesis of Pulp Inflammation 

The inflammatory process in the dental pulp begins with vascular changes, followed 

by cellular infiltration and edema. If the irritant is mild and removed promptly, the pulp 

may recover, resulting in reversible pulpitis. However, persistent or severe irritation 

leads to irreversible pulpitis, pulp necrosis, and possible spread of infection to 

periapical tissues. 

Conclusion 

Pulpitis is a multifactorial inflammatory disease primarily caused by microbial 

invasion from dental caries, as well as mechanical, chemical, thermal, and systemic 

factors. Early identification and elimination of etiological factors are essential for 

preventing irreversible pulp damage. Comprehensive preventive care, accurate 

diagnosis, and careful dental procedures play a crucial role in reducing the incidence 

of pulpitis and preserving dental pulp vitality. 
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