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Introduction
Endodontic pathology, which pertains to diseases a�ecting the 

dental pulp and periapical tissues, plays a crucial role in dental health. 
�ese conditions can lead to pain, infection, and even tooth loss if 
not managed promptly. Root canal therapy (endodontic treatment) is 
the primary means of addressing these issues, but understanding the 
underlying pathology, diagnostic criteria, and treatment approaches is 
essential for e�ective care. �is article explores endodontic pathology, 
from its causes and symptoms to modern diagnostic techniques 
and treatments, emphasizing preventive measures and long-term 
management [1]. Endodontic pathology, a branch of dental pathology, 
focuses on diseases and disorders a�ecting the dental pulp and 
periapical tissues. �ese tissues are vital to maintaining tooth vitality, 
sensitivity, and response to external stimuli. However, due to factors 

such as bacterial infection, trauma, or chemical irritants, these tissues 
can become in�amed, leading to various pathological conditions that 
require clinical intervention [3]. Understanding endodontic pathology 
is essential for dental practitioners, as it directly in�uences diagnostic 
strategies, treatment approaches, and prognosis in cases involving 
pulp and periapical disease. One of the most common issues in 
endodontic pathology is pulpal in�ammation or pulpitis, which can 
range from reversible to irreversible. [4] Reversible pulpitis can heal 
on its own or with conservative treatment, while irreversible pulpitis 
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typically necessitates endodontic treatment to prevent the progression 
of in�ammation and pain. If le� untreated, pulpitis may lead to pulp 
necrosis, where the dental pulp becomes non-vital and begins to 
deteriorate. In such cases, the infection can spread to the periapical 
area, causing periapical periodontitis, abscesses, or granulomas, which 
can have severe consequences if not treated promptly [5].

Advancements in microbiology and immunology have deepened 
the understanding of endodontic pathology, particularly regarding 
the role of bacteria in root canal infections. Anaerobic bacteria, in 
particular, are signi�cant contributors to pulp necrosis and periapical 
disease. �ese microorganisms invade the root canal system and 
establish bio�lms, making treatment more challenging and o�en 
necessitating root canal therapy or even surgical intervention. Research 
into the microbiome within the root canal has also expanded treatment 
possibilities, leading to more targeted therapeutic strategies that 
minimize reinfection and optimize long-term tooth preservation [6].

Endodontic pathology also encompasses diagnostic imaging 
techniques, such as periapical radiographs and cone-beam computed 
tomography (CBCT), which play a pivotal role in identifying the extent 
of periapical involvement and other endodontic lesions. �ese imaging 
techniques allow clinicians to accurately assess pathological changes 
within the root and surrounding structures, thereby improving 
treatment planning and patient outcomes. Contemporary endodontic 
treatments involve various chemical and mechanical procedures aimed 
at disinfecting the root canal and eliminating infected tissue, all while 
preserving as much natural tooth structure as possible.

Anatomy and physiology of the dental pulp

�e dental pulp is the so� tissue located within the center of the 
tooth, composed of blood vessels, nerves, and connective tissues. �is 
living tissue is vital for tooth health, as it provides nutrients, sensory 
function, and aids in the formation of dentin, the hard tissue underlying 
enamel. �e pulp is housed in a network of small canals within the 
tooth’s root (root canals), surrounded by the dentin and protected 
by enamel and cementum. �e periapical tissues, which include the 
periodontal ligament and alveolar bone, surround the tooth’s root and 
support its structure [7].

When the pulp becomes damaged or infected, it triggers a response 
that can result in pain, in�ammation, and infection spreading to 
periapical tissues. �e common endodontic pathologies associated with 
pulp and periapical tissues include pulpitis, pulp necrosis, periapical 
abscess, and periapical granuloma.

Dental caries

�e most common cause of endodontic pathology is untreated 
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