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Abstract 

The management of chronic pain in dental patients poses significant challenges, requiring a nuanced 

understanding of pain etiology, pharmacological interventions, safety considerations, and emerging 

innovations. This narrative review comprehensively explores the diverse landscape of chronic pain in dental 

practice, encompassing dental pain, temporomandibular joint disorders (TMD), neuropathic pain, orofacial 

myofascial pain, and systemic conditions contributing to orofacial pain. Pharmacological agents such as 

nonsteroidal anti-inflammatory drugs (NSAIDs), acetaminophen, opioids, local anesthetics, antidepressants, 

anticonvulsants, muscle relaxants, and topical analgesics are evaluated for their efficacy, safety profiles, and 

indications in dental pain management. 

Innovative approaches, including targeted drug delivery systems, combination therapies, non-pharmacological 

interventions (e.g., acupuncture, biofeedback), and emerging pharmacotherapies (e.g., cannabinoid-based 

treatments), are discussed for their potential to optimize pain relief and minimize adverse effects. Adverse 

effects, drug interactions, and the risk of addiction and dependence associated with pharmacological agents are 

reviewed, highlighting the importance of personalized treatment plans and multidisciplinary collaboration. 

Guidelines from the American Dental Association (ADA), the World Health Organization (WHO) Pain Relief 

Ladder, and best practices for pharmacological pain management are synthesized to provide evidence-based 

recommendations for clinical practice. Future directions in pain management technology, therapeutic targets, 

and areas for further research are identified, emphasizing the need for ongoing advancements to improve 

outcomes for dental patients with chronic pain. 
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I. Introduction 

Chronic pain in dental patients encompasses a wide 

spectrum of conditions that can significantly 

impact an individual's quality of life [1]. It is 

estimated that approximately 22% of adults 

worldwide experience chronic orofacial pain at 

some point in their lives, with dental pain being one 

of the most common complaints [2]. Dental pain 

can arise from various sources, including dental 

caries, pulpitis, periodontal disease, and 

postoperative discomfort following dental 

procedures. Additionally, patients may also 

experience chronic pain associated with 

temporomandibular joint disorders (TMD), 

neuropathic pain, orofacial myofascial pain, and 

other underlying systemic conditions [2,3]. 

The burden of chronic pain in dental patients 

extends beyond physical discomfort, often leading 

to psychological distress, sleep disturbances, and 

impaired daily functioning. This underscores the 

importance of effective pain management 

strategies tailored to the unique needs of dental 

patients [3,4]. 

Pharmacological management plays a crucial role 

in alleviating chronic pain in dental patients and 

improving their overall well-being. Unlike acute 

pain, which is typically short-lived and resolves 

with appropriate treatment, chronic pain requires a 

multifaceted approach that may include 

pharmacotherapy, non-pharmacological 

interventions, and lifestyle modifications [5,6]. 

Pharmacological agents target different pain 

pathways, providing relief and enhancing the 

patient's ability to engage in daily activities, 

maintain oral hygiene, and comply with dental 

treatment plans [7]. 

Moreover, effective pain management can 

contribute to positive treatment outcomes, enhance 

patient satisfaction, and reduce the risk of 

complications associated with untreated or 

undertreated chronic pain. However, it is essential 

to adopt evidence-based practices and consider 

individual patient factors when selecting 

pharmacological interventions to ensure safety and 

efficacy [8,9]. 

The primary objective of this narrative review is to 

explore current practices and innovations in the 

pharmacological management of chronic pain in 

dental patients. 

 

II. Types and Causes of Chronic Pain in Dental 

Patients 

A. Dental Pain 

Dental pain is one of the most prevalent forms of 

orofacial pain encountered in dental practice. It can 

result from various dental conditions, including 

dental caries, pulpitis (inflammation of the dental 

pulp), periodontal disease (infection or 

inflammation of the gums and supporting 

structures), and dental trauma [2,10]. The severity 

of dental pain can range from mild discomfort to 

excruciating pain, depending on the underlying 

cause and individual pain threshold [11]. 

 

B. Temporomandibular Joint Disorders (TMD) 

Temporomandibular joint disorders (TMD) 

encompass a group of conditions that affect the 

temporomandibular joint, muscles of mastication, 

and surrounding structures [12]. Common 

symptoms include jaw pain, restricted jaw 

movement, clicking or popping sounds during jaw 

movement, and headaches. TMD-related pain can 

be exacerbated by factors such as bruxism (teeth 

grinding), malocclusion, stress, and trauma 

[2,3,13,14]. 

 

C. Neuropathic Pain 

Neuropathic pain in dental patients can arise from 

nerve injuries, compression, or dysfunction within 

the trigeminal nerve or its branches. Conditions 

such as trigeminal neuralgia, postherpetic neuralgia 

(following herpes zoster infection), and nerve 

injuries during dental procedures can lead to 

debilitating neuropathic pain characterized by 

sharp, shooting, or burning sensations in the 

orofacial region [3,5,10]. 

 

D. Orofacial Myofascial Pain 

Orofacial myofascial pain syndrome involves 

localized or referred pain originating from trigger 

points within the muscles of the face, head, and 

neck [15]. Factors contributing to myofascial pain 

include muscle tension, bruxism, poor posture, and 

repetitive strain injuries. Patients with orofacial 

myofascial pain may experience muscle 

tenderness, limited range of motion, and chronic 

headaches [16]. 

 

E. Other Sources of Chronic Pain 

In addition to the aforementioned conditions, 

dental patients may experience chronic pain related 

to systemic disorders such as rheumatoid arthritis, 

fibromyalgia, and autoimmune conditions affecting 

the orofacial region. Dental treatments such as 

orthodontic procedures, implant placements, and 

oral surgeries can also contribute to transient or 

persistent pain requiring appropriate management 

strategies [15,17]. 

Understanding the diverse etiology of chronic pain 

in dental patients is essential for implementing 

tailored pharmacological interventions that address 
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the underlying mechanisms and improve patient 

outcomes [16,17]. 

 

III. Pharmacological Agents for Pain 

Management 

A. Nonsteroidal Anti-Inflammatory Drugs 

(NSAIDs) 

Nonsteroidal anti-inflammatory drugs (NSAIDs) 

are commonly used for the management of acute 

and chronic pain in dental patients. They exert their 

analgesic, anti-inflammatory, and antipyretic 

effects by inhibiting cyclooxygenase enzymes 

(COX-1 and COX-2), thereby reducing 

prostaglandin synthesis [18]. NSAIDs are effective 

in relieving pain associated with dental conditions 

such as dental caries, pulpitis, periodontal disease, 

and postoperative discomfort. Commonly 

prescribed NSAIDs include ibuprofen, naproxen, 

diclofenac, and aspirin (although aspirin is less 

frequently used due to its antiplatelet effects) 

[19,20]. 

The choice of NSAID and dosing regimen should 

consider the patient's medical history, potential 

drug interactions, and risk of adverse effects such 

as gastrointestinal ulceration, renal impairment, 

and cardiovascular events. Short-term use of 

NSAIDs at appropriate doses is generally safe and 

effective for managing acute dental pain, but 

prolonged or high-dose NSAID therapy requires 

careful monitoring and consideration of alternative 

analgesic options [18]. 

 

B. Acetaminophen 

Acetaminophen, also known as paracetamol, is 

another widely used analgesic for pain 

management in dental patients. Unlike NSAIDs, 

acetaminophen has minimal anti-inflammatory 

effects and primarily acts as a centrally acting 

analgesic by inhibiting prostaglandin synthesis in 

the central nervous system. It is commonly 

recommended for patients who cannot tolerate 

NSAIDs due to gastrointestinal issues, renal 

impairment, or bleeding disorders [19,20]. 

Acetaminophen is effective in reducing mild to 

moderate dental pain and is often used in 

combination with NSAIDs for synergistic 

analgesic effects. However, healthcare providers 

must be cautious with acetaminophen dosing to 

avoid hepatotoxicity, especially in patients with 

liver disease or those taking multiple medications 

containing acetaminophen [21]. 

 

C. Opioids 

Opioids are potent analgesic agents that are 

sometimes prescribed for severe or refractory pain 

in dental patients. Commonly used opioids include 

codeine, hydrocodone, oxycodone, tramadol, and 

morphine. These medications exert their analgesic 

effects by binding to opioid receptors in the central 

nervous system, modulating pain perception, and 

producing a sense of euphoria [20,22]. 

However, the use of opioids for chronic pain 

management in dental patients is controversial due 

to the risk of tolerance, dependence, addiction, and 

opioid-related adverse effects such as respiratory 

depression, sedation, constipation, and nausea. 

Healthcare providers must carefully assess the 

patient's pain severity, medical history, and risk 

factors before considering opioid therapy [23]. 

Short-term opioid use may be appropriate for acute 

postoperative pain or severe breakthrough pain not 

adequately controlled by other analgesics, but long-

term opioid therapy should be avoided whenever 

possible [22,24]. 

 

D. Local Anesthetics 

Local anesthetics play a crucial role in managing 

acute procedural pain during dental treatments such 

as extractions, root canal therapy, and soft tissue 

procedures. Lidocaine is the most commonly used 

local anesthetic in dental practice, often combined 

with vasoconstrictors such as epinephrine to 

prolong its duration of action and reduce systemic 

absorption [18,24,25]. 

Local anesthetics work by blocking sodium 

channels in peripheral nerves, inhibiting the 

generation and conduction of pain signals. They 

provide rapid and effective pain relief, allowing 

dental procedures to be performed comfortably for 

the patient. However, healthcare providers must be 

mindful of potential allergic reactions, systemic 

toxicity, and appropriate dosing based on the 

patient's weight, age, and medical history 

[18,19,26]. 

 

E. Antidepressants 

Certain antidepressant medications, particularly 

tricyclic antidepressants (TCAs) and selective 

serotonin-norepinephrine reuptake inhibitors 

(SNRIs), have analgesic properties that can be 

beneficial in managing neuropathic pain and 

orofacial myofascial pain in dental patients. TCAs 

such as amitriptyline and nortriptyline modulate 

pain perception by inhibiting serotonin and 

norepinephrine reuptake, enhancing descending 

inhibitory pathways, and reducing central 

sensitization [18,27]. 

SNRIs such as duloxetine and venlafaxine also 

inhibit serotonin and norepinephrine reuptake, 

leading to enhanced pain modulation and improved 

pain thresholds. These medications may be 

prescribed off-label for chronic orofacial pain 
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conditions that are refractory to conventional 

analgesics or as adjunctive therapy to enhance pain 

control and improve functional outcomes [20,28]. 

 

F. Anticonvulsants 

Anticonvulsant medications, also known as 

antiepileptic drugs, have been increasingly utilized 

for their analgesic properties in neuropathic pain 

management, including trigeminal neuralgia and 

neuropathic pain associated with TMD. Drugs such 

as gabapentin and pregabalin modulate calcium 

channels, inhibit excitatory neurotransmitter 

release, and dampen neuronal hyperexcitability, 

leading to reduced pain transmission and improved 

pain tolerance [29,30]. 

Gabapentinoids like gabapentin and pregabalin are 

considered first-line options for neuropathic pain 

and may be prescribed in dental patients with 

neuropathic pain syndromes that are poorly 

responsive to other analgesics. However, 

healthcare providers should monitor for potential 

side effects such as sedation, dizziness, peripheral 

edema, and cognitive disturbances [30]. 

 

G. Muscle Relaxants 

Muscle relaxants are occasionally prescribed for 

dental patients experiencing orofacial myofascial 

pain, muscle spasms, or temporomandibular joint 

dysfunction associated with muscular 

hyperactivity. These medications, such as 

cyclobenzaprine, baclofen, and tizanidine, act 

centrally to reduce muscle tone, alleviate muscle 

spasms, and improve jaw mobility [19,31]. 

Muscle relaxants are typically used as adjunctive 

therapy in combination with analgesics and non-

pharmacological interventions to address muscle-

related pain and dysfunction. However, their use 

should be limited to short-term management due to 

the risk of sedation, drowsiness, and 

musculoskeletal weakness, which can impact the 

patient's ability to perform daily activities [31,32]. 

 

H. Topical Analgesics 

Topical analgesics, including lidocaine patches, 

gels, and creams, offer localized pain relief for 

dental patients with mucosal or cutaneous pain 

conditions such as oral mucositis, aphthous ulcers, 

and postoperative discomfort. These formulations 

provide a non-invasive and convenient alternative 

to systemic analgesics, targeting pain receptors at 

the site of application without significant systemic 

absorption [8,14,22]. 

Lidocaine-containing topical agents numb the 

affected area by blocking sodium channels in 

peripheral nerves, reducing pain signals 

transmitted to the central nervous system. They are 

particularly useful for managing minor oral lesions, 

mucosal irritations, and surface pain following 

dental procedures. Healthcare providers should 

educate patients on proper application techniques, 

duration of use, and potential allergic reactions or 

skin irritation associated with topical analgesics 

[18,23]. 

 

IV. Innovative Approaches to Pain Management 

A. Targeted Drug Delivery Systems 

Innovative drug delivery systems such as 

transdermal patches, buccal patches, and 

mucoadhesive gels offer targeted and sustained 

release of analgesic medications, improving drug 

efficacy and patient compliance. Transdermal 

patches containing opioids or NSAIDs can provide 

continuous pain relief for extended periods, 

bypassing first-pass metabolism and minimizing 

systemic side effects [2,6,13]. 

Buccal patches and mucoadhesive gels allow for 

localized drug delivery to oral mucosal tissues, 

reducing systemic exposure and enhancing 

therapeutic concentrations at the site of pain. These 

targeted drug delivery systems are particularly 

beneficial for patients with localized orofacial pain, 

mucosal lesions, or difficulty swallowing oral 

medications [16,20]. 

 

B. Combination Therapies 

Combination therapies involving synergistic 

combinations of analgesic medications, adjuvant 

agents, and non-pharmacological interventions can 

enhance pain management outcomes and reduce 

the reliance on single-agent therapies. For example, 

combining NSAIDs with acetaminophen or opioids 

with adjuvant medications such as muscle relaxants 

or antidepressants can provide comprehensive pain 

relief while minimizing individual drug doses and 

associated adverse effects [20-24]. 

Multimodal analgesia strategies aim to target 

different pain pathways simultaneously, optimize 

pain control, and improve patient comfort during 

and after dental procedures. Healthcare providers 

should tailor combination therapies based on the 

patient's pain severity, medical history, and risk 

factors, ensuring a balanced approach to pain 

management [22]. 

 

V. Future Directions and Research Needs 

Future advancements in pain management 

technology hold promise for improving outcomes 

and expanding treatment options for dental patients 

with chronic pain. Innovations such as targeted 

drug delivery systems, wearable devices, 

neurostimulation techniques, and telemedicine 
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platforms offer opportunities to enhance precision, 

convenience, and accessibility in pain care [10-13]. 

Targeted drug delivery systems, including 

nanotechnology-based formulations and 

implantable devices, allow for localized drug 

administration, sustained release, and improved 

drug efficacy with reduced systemic side effects. 

Wearable devices such as transcutaneous electrical 

nerve stimulation (TENS) units, biofeedback 

monitors, and virtual reality systems provide non-

invasive, portable options for pain relief, 

relaxation, and distraction therapy [17,22]. 

Neurostimulation modalities such as spinal cord 

stimulation, peripheral nerve stimulation, and 

transcranial magnetic stimulation offer 

neuromodulatory effects, pain inhibition, and 

functional restoration in chronic pain conditions. 

Telemedicine platforms enable remote 

consultations, monitoring, and education, 

enhancing access to specialized pain management 

services and facilitating continuity of care 

[4,5,27,29]. 

 

VI. Conclusion 

In conclusion, the pharmacological management of 

chronic pain in dental patients requires a 

comprehensive approach that considers the diverse 

etiology of pain, individual patient factors, safety 

considerations, and evidence-based practices. 

Commonly used pharmacological agents such as 

NSAIDs, acetaminophen, opioids, local 

anesthetics, antidepressants, anticonvulsants, 

muscle relaxants, and topical analgesics offer 

varying mechanisms of action and efficacy profiles 

for different pain conditions. Innovative 

approaches to pain management, including targeted 

drug delivery systems, combination therapies, non-

pharmacological interventions, and emerging 

pharmacotherapies, expand treatment options and 

improve pain relief while minimizing adverse 

effects and risks associated with long-term opioid 

use. The findings from this review have 

implications for clinical practice, emphasizing the 

importance of individualized treatment plans, 

evidence-based guidelines, multidisciplinary 

collaboration, patient education, and ongoing 

monitoring in optimizing pain management 

outcomes for dental patients. Healthcare providers 

should stay updated on advances in pain 

management technology, pharmacogenomics, and 

therapeutic targets to deliver personalized, 

effective, and safe care. Future research should 

focus on advancing pain management technology, 

identifying novel therapeutic targets, evaluating 

comparative effectiveness of analgesic regimens, 

and integrating non-pharmacological interventions 

in dental pain management. Collaborative research 

efforts and knowledge translation initiatives are 

needed to address research gaps, improve treatment 

options, and enhance quality of life for dental 

patients with chronic pain conditions. By 

integrating evidence-based pharmacological 

interventions with patient-centered care, holistic 

approaches, and innovative therapies, healthcare 

providers can optimize pain relief, functional 

outcomes, and overall well-being for dental 

patients experiencing chronic pain. 
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