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Abstract  
 

Endodontic pharmacology constitutes a fundamental pillar in modern dental practice, integrating pharmacological 

principles with clinical endodontics to achieve optimal patient outcomes. The primary objectives include pain control, 

elimination of microbial infection, and facilitation of periapical healing. Advances in pharmacology, microbiology, and 

biomaterials have significantly improved treatment success; however, challenges such as antibiotic resistance, opioid 

misuse, and management of medically compromised patients demand a rational and evidence-based approach. This review 

comprehensively discusses pharmacological agents used in endodontics, their mechanisms, clinical applications, and recent 

trends, while emphasizing safe prescribing practices and patient-centered care.[1] 
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1. INTRODUCTION 
Endodontic pharmacology involves the 

scientific application of drugs in the diagnosis and 

treatment of pulpal and periapical diseases. The success 

of endodontic therapy relies not only on mechanical 

debridement but also on appropriate pharmacological 

support for pain control, infection management, and 

healing.[2] 

 

Over recent decades, there has been a paradigm 

shift in pharmacological approaches due to 

advancements in understanding microbial pathogenesis, 

pharmacokinetics, and host response. Clinicians must 

now consider patient-specific variables such as systemic 

health, drug interactions, and allergies when selecting 

medications. Additionally, global concerns such as 

antimicrobial resistance and opioid dependency have 

significantly influenced prescribing patterns, reinforcing 

the need for evidence-based and conservative drug 

use.[3] 

 

2. Role of Medical History in Endodontics 

A comprehensive medical history is essential 

for safe endodontic practice. It helps identify systemic 

diseases, drug interactions, allergies, and potential 

complications. Patients with diabetes may exhibit 

delayed healing and increased infection risk, while those 

with cardiovascular diseases require cautious use of 

vasoconstrictors.[4] 

 

Medical history also plays a crucial role in 

preventing emergencies such as allergic reactions, 

asthma attacks, or syncope. Additionally, knowledge of 

ongoing medications helps avoid adverse drug 

interactions, particularly in patients with hepatic or renal 

impairment. Proper documentation and evaluation of 

medical history contribute significantly to individualized 

treatment planning and improved patient safety.[5] 

 

3. Local Anesthetics in Endodontics 

Local anesthetics are indispensable for pain-

free endodontic procedures. They act by blocking 

sodium channels in nerve membranes, thereby 

preventing depolarization and transmission of nerve 

impulses.[6] 

 

They are classified into ester and amide groups, 

with amide anesthetics such as lidocaine and articaine 
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being more commonly used due to better safety and 

stability. Lidocaine remains the gold standard, while 

articaine offers superior diffusion in difficult cases.[7] 

 

The efficacy of local anesthesia is influenced by 

factors such as tissue pH, inflammation, anatomical 

variations, and injection technique. The addition of 

vasoconstrictors like epinephrine prolongs the duration 

of action and improves hemostasis but must be used 

cautiously in medically compromised patients.[8] 

 

4. Analgesics in Endodontics 

Pain management is a critical aspect of 

endodontic therapy. NSAIDs such as ibuprofen are the 

first-line drugs due to their anti-inflammatory and 

analgesic properties. Acetaminophen is used as an 

alternative in patients with NSAID contraindications.[9] 

 

Opioids may be prescribed in severe cases; 

however, their use is declining due to risks of 

dependence and adverse effects. Current trends favor 

multimodal analgesia, combining NSAIDs and 

acetaminophen to enhance efficacy and reduce side 

effects.[10] 

 

5. Antibiotics in Endodontics 

Antibiotics are indicated only in cases of 

systemic involvement, such as fever, swelling, or 

spreading infections, and should not replace mechanical 

debridement.[11] 

 

Penicillin is the first-line antibiotic, while 

clindamycin and azithromycin are alternatives for 

allergic patients. The rise of antibiotic resistance has 

necessitated strict adherence to prescribing guidelines, 

emphasizing minimal and appropriate use.[12] 

 

6. Irrigants in Endodontics 

Irrigants play a vital role in disinfecting the root 

canal system. Sodium hypochlorite remains the gold 

standard due to its antimicrobial and tissue-dissolving 

properties. EDTA is used to remove the smear layer, 

while chlorhexidine provides sustained antimicrobial 

action.[13] 

 

7. Intracanal Medicaments 

Intracanal medicaments enhance disinfection 

between appointments. Calcium hydroxide is widely 

used due to its antimicrobial properties and ability to 

neutralize endotoxins. Alternative medicaments such as 

chlorhexidine and triple antibiotic paste are used in 

resistant infections.[14] 

 

8. Steroids and Sedatives 

Corticosteroids help reduce inflammation and 

postoperative pain, while sedatives such as nitrous oxide 

and benzodiazepines are used to manage patient anxiety 

and improve cooperation during procedures.[15] 

 

 

9. Medically Compromised Patients 

Patients with systemic conditions require 

special pharmacological considerations. Diabetes, 

cardiovascular diseases, and immunosuppression can 

significantly affect treatment outcomes. Careful drug 

selection, dosage adjustment, and interprofessional 

collaboration are essential in managing such 

patients.[16] 

 

10. Recent Trends in Endodontic Pharmacology 

Recent trends in endodontic pharmacology 

emphasize evidence-based and patient-centered 

approaches. One major trend is antibiotic stewardship, 

which focuses on reducing unnecessary prescriptions to 

combat antimicrobial resistance.[17] 

 

Another significant development is the shift 

toward non-opioid pain management strategies, 

including the use of NSAIDs and combination therapies 

to minimize opioid dependence. Advances in drug 

delivery systems, such as sustained-release intracanal 

medicaments and nanoparticle-based irrigants, are also 

being explored to enhance antimicrobial efficacy.[18] 

 

Personalized medicine is gaining importance, 

where treatment is tailored according to individual 

patient characteristics, including genetic predisposition, 

systemic health, and risk factors. Additionally, research 

is ongoing to develop biocompatible and regenerative 

pharmacological agents that promote tissue healing and 

regeneration.[19] 

 

11. CONCLUSION 
Endodontic pharmacology plays a crucial role 

in ensuring the success of root canal therapy by 

supporting pain management, infection control, and 

tissue healing. The appropriate and rational use of 

pharmacological agents enhances treatment outcomes 

while minimizing complications. 

 

With increasing concerns such as antibiotic 

resistance and opioid misuse, clinicians must adopt 

evidence-based prescribing practices and prioritize 

patient safety. A thorough understanding of 

pharmacological principles, combined with careful 

evaluation of medical history, enables personalized and 

effective treatment planning. 

 

Future advancements in endodontic 

pharmacology are expected to focus on innovative drug 

delivery systems, regenerative therapies, and precision 

medicine, ultimately improving patient care and clinical 

outcomes.[20] 
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