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Abstract 

Chronic oral and maxillofacial pain conditions represent a diverse group of disorders. 

Broadly, they can be broken down into temporomandibular disorders (TMDs) and/or 

orofacial pain disorders. These classifications further detail a series of conditions ranging 

from joint pains, muscles pains, headaches, to various neuralgias of the head, neck, and 

face. The presence of depression often complicates these conditions. In addition, chronic 

noxious stimuli can lead to central sensitization, amplifying and protracting pain. 

Ketamine, a commonly used general anesthetic agent, has been studied in pre-clinical 

animal and human clinical trials and has shown great promise for treating chronic pain 

and depression. It has also been proposed that intravenous ketamine administration plays 

a role in reversing central sensitization. Albeit simplified, the hypothesized mechanism of 

action behind ketamine’s ability to perform these actions primarily lies within the drug’s 

ability to inhibit N-methyl-D-aspartate receptors (NMDAR) in the central nervous 

system. However, it is thought that other factors are at play behind ketamine’s clinically 

valuable attributes. 

 

Unfortunately, most research in this field has been studied without regard to the head, 

neck, and face. The following is a systematized review of ketamine therapy to treat such 

disorders. Regrettably, the results demonstrated the dental profession's lack of pursuit in 
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ketamine therapy when treating chronic oral and maxillofacial pain patients. 

Nevertheless, there was a meaningful amount of data covering the utility of ketamine 

therapy. Although most clinical trials present with large degrees of design heterogenicity, 

the overwhelming conclusion of these publications suggests great promise for the use of 

intravenous ketamine infusions to treat a multitude of chronic pain conditions. Given 

these results, the dental profession, with its recent addition of two new specialties (i.e., 

dental anesthesiology and orofacial pain), alongside those in dentistry who have been 

diagnosing and treating these patients for years (e.g., oral surgeons, general dentist, etc.), 

is primed with a unique set of clinical knowledge and knowhow to follow suit. Dentistry 

has the opportunity to pursue and translate the current literature and research into 

evidence-based practices for chronic oral and maxillofacial pain conditions. 

.
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Chapter 1. Introduction and Background 

Imagine a scenario where the smallest and simplest human behaviors (e.g., 

talking, laughing, eating, kissing, and all those similar) bring on intolerable pain. This 

associated hurt from underlying dysfunction develops into severe chronic pain with 

passaging time. Most times, concurrent psychosocial derangements such as anxiety, 

depression, or lack of life quality are evident. This represents the case for many people 

who suffer from temporomandibular disorders (TMDs) and other orofacial pain 

disorders.  

TMDs and orofacial pain disorders are highly prevalent and debilitating 

conditions involving the head, neck, and face.1 These chronic conditions are often 

challenging to treat. They involve complex anatomical regions within oral and 

maxillofacial structures and represent many disease states under the umbrella term of 

TMDs and orofacial pain disorders. These disorders are often further complicated by an 

underlying presence of psychiatric or mood disorders.2 For proper diagnosis and 

treatment, it is essential for the treating clinician to be well versed and highly aware of 

these various pain conditions and the pathology that underpins these disease processes. 

The clinician should recognize any underlying comorbidities to facilitate a multi-modal 

approach to care. Because of their complexity, an interdisciplinary approach to treatment 

is thought best. Bridging healthcare providers in both dentistry (i.e., general dentist, oral 
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maxillofacial surgeons, dentist anesthesiologist, orofacial pain specialist, etc.) and 

medicine (i.e., physical therapy, psychiatry, integrative health, etc.) is critical to 

producing favorable clinical outcomes. A biopsychosocial approach to treatment 

acknowledges the intricacies of these disorders and addresses the entire person and their 

body alongside any issues that arise secondary to, or become intertwined with, these 

complex disease states.1,3  

Many of the painful TMDs (e.g., myalgias, arthralgias) and orofacial pain 

disorders (e.g., neuralgias) is similar to pain disorders found elsewhere in the body. Thus, 

the same diagnostic and treatment principles can be applied. Therefore, it is of the utmost 

importance that integration and translation of the current scientific evidence among 

medical and dental researchers and clinicians becomes a cornerstone for understanding 

and treating these pain conditions.1 Additionally, chronic pain and depression are both 

leading causes of years lost to disability worldwide, and they are typically refractory to 

traditional treatments.4 There is a significant overlap between chronic pain and 

depression in terms of coexisting prevalence and purposed care models, with various 

therapies used to treat one being effective for the other.2 One treatment that interconnects 

both conditions is Ketamine therapy. 

 

Depression in the Setting of Temporomandibular Disorders & Orofacial Pain 

Disorders 

As described by Okeson,5,6 orofacial pain can be classified broadly by division 

into two categories. These are physical and psychosocial. Physical conditions include 
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temporomandibular disorders, which are disorders of the temporomandibular joint (TMJ) 

and disorders of the musculoskeletal system (e.g., masticatory muscles and cervical 

spinal muscles), neuropathic pains (e.g., trigeminal neuralgia), peripheral or centrally 

mediated pains, and neurovascular disorders (e.g., migraine). Psychological conditions 

include mood (e.g., depression) and anxiety disorders. It is crucial to highlight the clinical 

link between pain and depression. This association has long been known, with the 

prevalence estimates for depression being exaggerated among patients with chronic pain 

and with the reciprocal holding accurate.2 Recent results from a world mental health 

survey showed that the rates of depressive illness and anxiety disorders were elevated 

among persons with a single pain problem and persons reporting multiple pain 

conditions.7 Patients with depression often present with a complex set of overlapping 

symptoms, including emotional and physical. 

Physical symptoms usually include medically unexplained pain8,9 and patients 

with physical pain are more likely to develop depression.8,10,11 Thus, depression can be 

seen as a powerful predictor of pain, especially persistent pain,12-14 and has been shown to 

decrease pain thresholds and increase analgesic requirements.15 Pain together with 

depression has a more significant impact than either one disorder alone. The concurrence 

of depression and chronic pain is associated with increased severity and duration of 

depressive and physical symptoms, poor treatment response, and is a substantial risk 

factor for relapse and decreased patient satisfaction with treatment16-22 This interface 

between depression and pain symptoms are termed the depression-pain syndrome23 or the 

depression-pain dyad,24 implying that both often coexist, respond similar to treatment, 
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can exacerbate one another and share common biological pathways and 

neurotransmitters.25,26   

 

Temporomandibular Disorders (TMDs) 

 Temporomandibular disorders describe many clinical problems involving 

the masticatory musculature, the temporomandibular joint, and associated nerves and 

tissues.27 Masticatory system disorders generally fall into two groups:  those associated 

with functional or structural changes in the TMJ and those associated with pain. The 

following describes several types of TMDs, as summarized in Table 11,3,28. It is important 

to note that TMDs are complex and have multi-system components and multiple 

comorbid medical conditions. A single patient may present with various diagnoses (e.g., 

myalgia and disc displacement). It is not unusual for various diagnoses of myofascial 

pain, arthralgia, disc displacement with reduction, and headache attributed to a TMD to 

be present in the same individual. This overlap can significantly hinder an attempt to 

deduce primary etiology and conclude the best treatment options.1,29-31 
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Table 1. Summary of Oral and Maxillofacial Pain Disorders. 

Temporomandibular Pain Disorders Orofacial Pain Disorders 

Temporomandibular 

Joint Disorder 

Masticatory Muscle 

Disorders 

Headaches Neuropathic 

1. Joint Pain 

Arthralgia 

Arthritis 

2. Joint Disorders 

Disc Disorders 

Hypo-mobility  

Disorders 

- Adhesions 

- Ankylosis 

Hypermobility 

Disorders 

- Dislocations 

3. Joint Diseases 

Degenerative Joint 

Disease 

- Osteoarthrosis 

- Osteoarthritis 

Systemic Arthritides 

Condylysis/Idiopathic 

Condylar Resorption 

Osteochondritis 

Dissecans 

Osteonecrosis 

Neoplasm 

4. Fractures 

5. Congenital and 

Developmental 

Disorders 

Aplasia 

Hypoplasia 

1. Muscle Pain 

Myalgia 

- Local Myalgia 

- Myofascial Pain 

- Myofascial Pain 

with referral 

Tendonitis 

Myositis 

Spasm 

 

2. Contracture 

 

3. Hypertrophy 

 

4. Neoplasm 

 

5. Movement 

Disorders 

Orofacial Dyskinesia 

Oromandibular 

 

6. Masticatory 

Muscle Pain 

Attributed to 

Systemic/Central 

Pain Disorders 

Fibromyalgia 

 

Headaches 

attributed to 

TMD 

 

Headaches 

attributed to 

Orofacial 

Pain 

Disorders 

Facial 

Migraine 

Tension-Type 

Headache 

Trigeminal 

Autonomic 

Cephalalgia

s (TACs) 

Trigeminal Neuralgia 

Glossopharyngeal 

Neuralgia 

Centralized Trigeminal 

Neuropathic Pain 

Atypical Odontalgia 

Burning Mouth 

Syndrome 

Post-Herpetic Neuralgia 

Post-Traumatic 

Trigeminal Pain 

Persistent (Chronic) 

Idiopathic Facial Pain 

Giant Cell Arteritis  

Short Unilateral 

Neuralgiform Pain 

with Autonomic 

Features 

(SUNA/SUNCT 

Conjunctival Injection 

and Tearing 

Post Stroke Pain  

This summary table is based on articles by the National Academy of Sciences1, Romero-

Reyes and Uyanik3, and Zakrzewska.28 

 

Myalgia and Myofascial Pain 

Myalgia and myofascial pain originate from muscle and usually present as dull aching 

sensations.3 Myalgia refers to pain in a muscle coming from an unknown source or cause 



6 

 

and is identified by a complaint of pain in a localized area.32 Myofascial pain, on the 

other hand, is denoted by spreading pain, or pain beyond the initial focal point. Both 

types of pain can persist for years with no evidence of underlying disease. Typically 

falling into the category of chronic primary pain.1 

 

Arthralgia 

Arthralgia refers to pain in the joint and shares characteristics very similar to myalgia. 

Due to the small size of the TMJ, finding the exact source of the pain or the specific 

structure responsible for the pain is neither reliable nor clinically useful. Arthralgia may 

also be accompanied by TMJ disc disorder or degenerative joint disease.1 

 

Headache Secondary to TMD Pain 

Headache and TMD pain overlap, making it hard to distinguish if the headache is 

secondary to a painful TMD or a headache disorder in and of itself. Both share 

underlying pathophysiological mechanisms, clinical characteristics, and neurovascular 

anatomy. The following criteria must exist for the headache to be diagnosed as a TMD:  

The headache may be of any type (e.g., migraine, tension, trigeminal autonomic 

cephalalgias),3 and a painful TMD diagnosis must be present. Finally, the physical exam 

must be able to replicate the headache pain.1,33 
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Disc Disorders 

Derangement of the disc refers to the dislocation of the articular disc from its usual 

functional relationship within the mandibular condyle. Most people who experience disc 

displacement within the TMJ have little or no functional disorder and usually no pain.  

However, there exists a small population of individuals for whom disc displacement is 

associated with significant pain, limitations in joint function, and resultant disability. The 

causes of disc displacements are mainly unknown. It has been suggested that either 

trauma or growth discrepancies between the condyle and the developing occlusion may 

play a role. Milder forms of the disorder present with a disc that typically returns to its 

normal position during movement. A popping or clicking noise sometimes accompanies 

disc reduction (i.e., the return of the disc to the expected location). The disc can remain 

displaced in more severe forms of the disorder throughout the opening cycle. This can 

result in mechanical obstruction to opening from the displaced disc. Chronically, the 

posterior attachment of the disc stretches to allow for normal mobility, albeit in the 

presence of a symptomatic and functionally limited joint.1,34-36 

 

Degenerative Joint Disease 

Osteoarthritis, osteoarthrosis, and degenerative joint disease are all terms for the 

breakdown of cortical bone of the TMJ condyle. Osteoarthritis is a condition in which 

pain is present, whereas osteoarthrosis is used when pain is absent. As with other joints in 

the body, degenerative joint disease of the TMJ results from chronic abnormal 
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mechanical loading to the anatomy. Degenerative joint disease may also occur due to 

long-term advanced internal derangements in the TMJ. These derangements have been 

known to lead to pain and furthered joint dysfunction. Depending on the severity of the 

disease, surgical intervention (i.e., arthrocentesis, arthroscopy, open joint arthroplasty, or 

total joint replacement) may be required to relieve symptoms and restore function.1,37-40 

 

TMJ Subluxation and Luxation 

The mandibular condyle has an expected course and range of motion during normal 

function. However, the condyle can exceed these limits, which causes problems to arise. 

This added movement can cause the condyle to either become momentarily stuck in 

position (subluxation) or in a manner that requires manual reduction of the joint to 

relocate the condyle back into the fossa (luxation or dislocation). A suspected cause of 

this condition involves angulation of the eminence that bounds the anterior extent of the 

joint space.1,41-44 

 

Orofacial Pain Disorders 

The major classes of orofacial pain are musculoskeletal, neuropathic, and visceral. 

Several types of TMDs overlap these areas. The painful conditions within TMDs are 

simultaneously grouped within a broader set of orofacial pain conditions within the 

International Classification of Orofacial Pain.1,45 The following sub-sections briefly 

describe several types of orofacial pain disorders outlined in Table 1.1,3,28 
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Neuropathic Pain 

Derived from neuroplastic changes involving the peripheral and central nervous system 

and immune responses, they are thought to be the underlying mechanisms involved in 

developing and maintaining chronic neuropathic pain.46 Orofacial neuropathic pain 

conditions are divided into episodic pain disorders (e.g., trigeminal neuralgia (TN), and 

glossopharyngeal neuralgia) and continuous pain disorders, usually as a result of 

interruption or destruction of the afferent connections of nerve cells (deafferentation) 

after injury in either the peripheral or central nervous system (e.g., neuromas, atypical 

odontalgia (AO) and other idiopathic trigeminal neuropathic pains).47-49 

 

Trigeminal Neuralgia 

Described as a severe, knifelike, and electric-like pain, trigeminal neuralgia is a chronic 

paroxysmal neuropathic pain condition. TN is typically localized to the second (V2), and 

third (V3) branches of the trigeminal nerve (cranial nerve V) or occurs in both 

simultaneously. A trigger zone is typically present within the trigeminal distribution, 

which results in severe attacks upon stimulation. These attacks can last up to minutes, and 

an individual may experience several attacks daily.47,50,51 The cause of TN is associated 

with vascular compression52, which is hypothesized to result in focal demyelination. 53 It 

is also suggested that the superior cerebellar artery may compress on the trigeminal root 

as a cause for attacks of TN.54 Nonvascular compression means of triggering TN attacks 
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have also been described by compression via a cerebellopontine angle neoplasm (i.e., 

acoustic neuroma, meningiomas, cholesteatomas, and neurofibromas).55,56 

 

Glossopharyngeal Neuralgia 

A rare condition associated with pain in the region supplied by the glossopharyngeal 

nerve (cranial nerve IX), termed glossopharyngeal neuralgia, has been associated with 

pain in areas of the nasopharynx, posterior portion of the tongue, the posterior 

oropharynx, and laryngopharynx (throat, tonsils, and larynx) and the ear. The pain from 

this disorder has been described at shooting paroxysms that occur multiple times a day 

with stimulation of the oropharyngeal region.57,58 Known triggers of the mechanical 

stimulation zone range from activities including chewing, swallowing, coughing, talking, 

and head movement. It has also been noted that glossopharyngeal neuralgia may coincide 

with cardiac dysrhythmias (i.e., bradycardia, asystole, and syncope).59 

 

Peripheral Trigeminal Neuropathic Pain 

Peripheral trigeminal neuropathic pain is brought about secondarily to a traumatic nerve 

injury.  This results in chronic aching, continuous burning-like pain at the injury site. 

Additionally, it is common to see the presence of allodynia and hyperalgesia at the area 

of nerve injury or adjacent to it.60 When such damage occurs, the transected nerve may 

sometimes heal itself via axonal sprouting, resulting in a traumatic neuroma.61,62 
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Centralized Trigeminal Neuropathic Pain 

Central neural changes may be produced from prolonged stimulation of peripheral 

nociceptors.46,63 The pain is described as continuous, aching and burning, and is 

associated with the presence of hyperalgesia and allodynia.60 

 

Atypical Odontalgia (AO) 

Classified as a centralized trigeminal neuropathy, atypical odontalgia (AO) is often 

localized in a single tooth or a generalized tooth area. AO is frequently misdiagnosed and 

often results in many unnecessary dental treatments in attempts to relieve the pain.64 The 

pain associated with AO is described as persistent idiopathic pain, either throbbing or 

burning in nature.47,65 

 

Central Sensitization and Neuronal Plasticity  

Acute pain can be defined as the physiological sensation of “hurt” that results from 

activating nociceptive pathways by sufficiently intense stimuli that represent the 

possibility of tissue damage (noxious stimuli).66 Nociception, the detection of noxious 

stimuli,67 is a protective process that helps prevent injury (e.g., generation of withdrawal). 

This protective process is enhanced further through the process of sensitization. 

Sensitization is initiated after encountering several repeated noxious stimuli. The result is 

a decrease in the threshold for activation, and the response to any additional inputs 

becomes amplified.68-70 This state of heightened sensitivity can return to baseline over 
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time, provided ongoing stimuli or tissue injury is absent. This nociceptor-induced 

sensitization of the somatosensory system is adaptive, with the system becoming 

hyperalert in situations where the additional risk of tissue damage is high. This central 

sensitization process details use-dependent synaptic plasticity triggered by nociceptor 

input in the central nervous system (CNS).71 Central sensitization is thought to be a 

component of neuropathic72 and inflammatory pain,73-75 migraine,76 and may also play a 

vital role in the pain of patients with fibromyalgia.77-81 It produces abnormal 

responsiveness to both noxious and innocuous stimuli and the spread of tenderness 

beyond the lesion sites.   

Clinically, there are many conditions where pain no longer becomes protective. 

Rather, pain arises spontaneously and can be brought about by innocuous stimuli 

(allodynia), is often amplified and protracted in response to noxious stimuli 

(hyperalgesia), and may spread beyond the site of injury (secondary hyperalgesia). 

Central sensitization provides a systematic explanation for these threshold changes in 

pain perception in acute and chronic settings. It underscores the importance of changes in 

the CNS that generate these abnormal pain sensitivities. Additionally, central 

sensitization produces pain hypersensitivity in noninflamed tissues by changing the 

sensory response from regular inputs and increasing pain sensitivity long after the 

initiating cause is no longer present and without any underlying peripheral pathology. 

Because this sensitization is secondary to changes in the property of neurons in the CNS, 

the pain no longer correlates to the presence, intensity, or duration of peripheral stimuli 

(as is observed with acute nociceptive pain). Here, pain is produced due to the changes 
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seen in the CNS, which are responsible for altering the way one responds to sensory 

inputs (opposed to being delivered from peripheral noxious stimuli). Central sensitization 

can also result in the feeling of pain occurring in the complete absence of either 

peripheral pathology or noxious stimuli. 

In these situations, the target for treatment must be the CNS, not the periphery.63 

This sensitization correlates to the heightened functionality of neurons and nociceptive 

pathways via increased membrane excitability, synaptic transmissibility, or a decrease in 

signaling inhibition. Collectively, these changes result in a subthreshold synaptic input’s 

ability to either generate, increase, or argument action potential output (i.e., facilitation, 

potentiation, or amplification of information).82 It is also known that these responsive 

fields of somatosensory neurons are not fixed. They are highly malleable. This plasticity 

is the critical component of the effects of central sensitization.63 

Central sensitization is an activity- or use-dependent form of functional synaptic 

plasticity that leads to hypersensitivity to pain after noxious stimuli input. The plasticity 

develops in dorsal horn neurons by information from C-nociceptors, as shown by various 

models.71,83-87 For central sensitization to establish, the noxious stimuli must be of 

specific characteristics (i.e., having sufficient intensity, repeated stimuli, or sustained 

stimuli). Peripheral tissue injury is not a prerequisite; however, if tissues injury is present, 

this degree of noxious stimuli is typically sufficient to induce central sensitization 

(central sensitization is often seen as the result of post-traumatic or surgical injury). 

Additionally, it has been shown that the nociceptor afferents of the muscles or joints 

produce a longer-lasting central sensitization than those that innervate the skin.83  
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One of the first and significant insights into the induction and maintenance of activity-

dependent central sensitization is the role played by N-methyl-D-aspartate (NMDA) 

receptors and the neurotransmitter glutamate (glutamate is known to bind several 

receptors on postsynaptic neurons in the dorsal horn of the spinal cord, including 

ionotropic amino-3-hydroxy-5-methyl-4-isoxazole propionate (AMPA), N-methyl-D-

aspartate (NMDA), Kainate receptors (KA), and several metabotropic (mGluR) 

glutamate receptor subtypes).88-91 Central sensitization can be broken down into two 

progressive phases, each with distinctive characteristics. First is the phosphorylation-

dependent (within the dorsal horn, AMPA and NMDA phosphorylation events increase 

the activity and density of these receptors, leading to postsynaptic hyperexcitability) 92-101 

transcription-independent phase, brought about by changes in glutamate receptor and ion 

channel properties.69,102 “Windup” also contributes to furthering the degree of central 

sensitization (a series of events played out by several enzymes and receptors that 

ultimately enable NMDA receptor activation by removing the receptor’s allosteric 

inhibitor, magnesium).102-107 This is followed by a longer-lasting, transcription-dependent 

phase that drives the production of new proteins. The latter is responsible for the central 

sensitization of many pathological conditions.69  

Activation of NMDA receptors is a fundamental step in initiating and maintaining 

activity-dependent central sensitization. Its blockade by NMDA antagonist prevents and, 

more importantly, can reverse the hyperexcitability of nociceptive neurons.102,108 It is also 

of importance to note that alongside the action of NMDA receptors, there is much 

interplay among several other factors that constructs the biological reality surrounding 
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the makeup of central sensitization (i.e., AMPA, mGLuR, brain-derived neurotrophic 

factor (BDNF), calcitonin gene-related peptide (CGRP) substance P (SP), nitric oxide 

(NO), and bradykinin).109-141 Clearly, pain, as described by Latremoliere et al., is much 

more than the summation of noxious peripheral inputs or pathologies. Instead, it is a 

multilayered portrait of central neuronal plasticity, and it is this plasticity that represents a 

significant target for therapeutic intervention.63 

 

Nomenclature of Chronic Pain 

The etiologic classifications for pain can be neuropathic, nociceptive, or mixed. 

Neuropathic pain is pain caused by a lesion or disease affecting the somatosensory 

system; it can be central, peripheral, or mixed (e.g., diabetic neuropathy, postherpetic 

neuralgia).142 Nociceptive pain comes secondary from an injury or disease affecting 

somatic structures (skin, muscle, bone, and joints) and can be further classified as bodily 

(e.g., arthritis) or visceral (e.g., inflammatory bowel disease).143 Additionally, nociplastic 

pain arises from altered nociception despite no noticeable evidence of actual tissue 

damage causing the activation of peripheral nociceptors or evidence for disease or lesion 

of the somatosensory system causing the pain.144 These conditions (e.g., fibromyalgia) 

are marked by the lack of biomarkers or objective diagnostic tests. Proposed mechanisms 

include amplification of sensory processing, reduced central inhibitory pathways, and 

abnormal responses to physical and emotional stressors.145 Mixed pain contains any 

combination of neuropathic, nociceptive, and nociplastic pain (e.g., cancer pain).   
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A multidimensional pain model describes three components of chronic pain (i.e., sensory-

discriminative, affective-motivational, and cognitive-evaluative domains).146 The 

sensory-discriminative aspect is predominantly influenced by the inputs of nociceptive 

signals from the periphery (information such as the location and intensity of pain). It is 

processed at the spinal cord (lowest level of processing). The affective-motivational 

aspect refers to pain's negative emotions and is processed at the reticular and limbic 

systems levels. The cognitive-evaluative part provides contextual information based on 

past experiences and probable outcomes and is processed through higher CNS structures 

(highest level of processing). Lower-level aspects of pain are subservient to the higher-

level aspects of pain.143 

 

Current Treatment for TMDs and Orofacial Pain Disorders 

Orofacial pain management can present many challenges and should be addressed 

multidisciplinary. Initial treatments should stress conservative and reversible methods. 

Primary treatment options include patient self-care, medical care (non-surgical), and 

surgical care. The treatment goals for TMDs and orofacial pain should be to reduce pain, 

restore normal range of motion, and restore normal masticatory and jaw function as much 

as possible3 
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Patient Self-Care 

Home care should either be the first approach to treatment or at least part of a more 

complex treatment plan.  Home care includes resting the masticatory muscles, limiting 

jaw movements, parafunctional habit modification, stressing a soft diet, and heat or ice 

therapy.147 

 

Medical Care - Physical Therapy 

Physical Therapy is beneficial in restoring normal function to the TMJ, muscles of 

mastication, and cervical muscles.  It has also been shown to help reduce inflammation 

and promote repair and strength.148-150 

 

Medical Care - Pharmacotherapy 

Many medications have proven to manage TMDs and orofacial pain disorders' 

symptomatology effectively.6 Some commonly used medications include analgesics, 

nonsteroidal anti-inflammatory drugs, local anesthetics, topical ointments and creams, 

oral and injectable corticosteroids, sodium hyaluronate injections, muscle relaxants, 

botulinum toxin injections, and antidepressants.47,151-153 
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Medical Care - Occlusal Appliance Therapy 

Oral appliances of varying designs have been successfully used in managing TMDs. 

Most of the justified use for such devices is found in the treatment of myalgia and 

arthralgia of the masticatory system.154-157 

 

Surgical Care 

Surgery is only indicated when other non-surgical therapies have been unsuccessful. 

Surgery should not be performed in asymptomatic, mildly symptomatic patients or as a 

preventative measure.158 Types of surgery that treat TMDs and orofacial pain disorders 

include arthrocentesis and arthroscopy,158 microvascular decompression of nerves, 

radiofrequency thermocoagulation, and gamma knife radiosurgery, or rhizotomy.57,159 

 

Ketamine 

Introduction to Ketamine 

Ketamine, a chemical derivative of phencyclidine, and sold under the brand name Ketalar 

in the United States, is described by US Food and Drug Administration160 as a non-

barbiturate rapid-acting general anesthetic producing an anesthetic state characterized by 

profound analgesia, normal pharyngeal-laryngeal reflexes, normal or slightly enhanced 

skeletal muscle tone, cardiovascular and respiratory stimulation, and occasionally a 

transient and minimal respiratory depression. Ketamine (di 2-(O-chlorophenyl)-2-
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(methylamino) cyclohexanone hydrochloride) exerts its effects on the body primarily due 

to antagonism of the N-methyl-D-aspartate (NMDA) receptors in the central nervous 

system (CNS).  The imparted impacts on the body by ketamine include hypnotic, 

analgesic, and amnestic properties.161 

 

Pharmacodynamics and Pharmacokinetics 

Ketamine is a racemic mixture of R(-) and S(+) stereoisomers. The S(+) isomer is 

roughly 3 to 4 times more potent compared to the R(-) isomer secondary to the S(+) 

isomer’s greater affinity for the phencyclidine binding site on the NMDAR.162 

Additionally, the S(+) isomer has a shorter duration of action and has greater 

neuroprotective and analgesic properties than the R(-) isomer.162,163 

Ketamine can be given by many different routes (i.e., intravenous, intramuscular, 

intranasal, inhalation, oral, topical, and rectal).161 It is both lipid and water-soluble, which 

accounts for extensive rapid distribution throughout the body and the ability to cross the 

blood-brain barrier. Metabolism is via hepatic microsomal enzymes (cytochrome P450 

system).  The half-life in plasma is approximately 2.3 +/- 0.5 hours. The drug is rapidly 

metabolized to norketamine, hydroxynorketamine, and dehydronorketamine, with 

norketamine having one-fifth to one-third of the activity at the NMDAR compared to its 

original form. The metabolite 2R,6R hydroxyketamine, an active inhibitor at the AMPA 

glutamate, and the alpha-7 subtype of the nicotinic cholinergic receptor is thought to 

contribute to ketamine’s anti-depressant effects.164-166 
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Low-dose ketamine accounts for analgesia and sedation, whereas high-dose ketamine 

produces general anesthesia. The administration of ketamine generally results in an 

increased heart rate, systolic and diastolic blood pressures, increased salivary and 

tracheobronchial secretions, and bronchodilation. These effects are precipitated through 

ketamine’s ability to stimulate the CNS. There is minimal effect on airway reflexes and 

respiratory rate in clinically administered doses.162,167 Ketamine does exhibit a dose-

dependent depression on the cardiac muscle, which is realized only in catecholamine-

depleted states.168 

Ketamine’s dissociative properties result from reduced activation of the 

thalamocortical system and increased activity in the limbic system and hippocampus.162 

This effect may be reduced or eliminated with benzodiazepines or alpha-2 agonists 

coadministration. The action is to minimize the psychomimetic impact by decreasing the 

cholinergic effects, reducing excessive stimulation of downstream corticolimbic 

neurons.169,170 

 

Mechanism of Action 

Ketamine’s many behaviors (i.e., analgesic, antidepressant, and psychomimetic) are 

mediated through several biochemical pathways. However, the primary mechanism of 

action is via a non-competitive antagonism of the phencyclidine binding site of NMDA 

receptors within the CNS.  This antagonism decreases the frequency of channel opening 

and the duration of time spent in the active (open) state.171 Within the CNS, these ligand-

gated NMDA receptors (NMDAR) are activated by the body’s primary excitatory 
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neurotransmitter, glutamate.  Stimulation of NMDARs plays a significant role in 

cognition, chronic pain, opioid tolerance, and mood regulation and is considered a 

fundamental receptor involved in central sensitization.167,172-175 

Ketamine’s effects include activation of the opioid receptors (these analgesic 

effects persist even upon administration of naloxone, indicating endogenous opioid 

receptors are not the primary source of antinociception).176,177 Additionally, there is a 

myriad of non-NMDA pathways that play essential roles in pain and mood regulation 

(e.g., antagonism of nicotinic and muscarinic cholinergic receptors, antagonism of 

sodium and potassium channels, activation of high-affinity D2 dopamine receptors and L-

type voltage-gated calcium channels, enabling of gamma-aminobutyric acid A (GABA-

A) signaling, and enrichment of descending modulatory pathways.162,178-180 

 

Ketamine for Depression 

There are several proposed mechanisms on ketamine’s action as an antidepressant (i.e., 

disinhibition hypothesis, inhibition of extra-synaptic NMDARs, blockage of spontaneous 

NMDAR activation, ketamine hydroxynorketamine (HNK) metabolites, and inhibition of 

NMDAR-dependent burst firing activity or lateral habenula (LHb) neurons).181 Most of 

these hypotheses highlight an essential role in inhibiting the NMDAR. However, this is 

growing evidence that suggests additional mechanisms are likely involved in mediating 

the properties of ketamine as an antidepressant. Nonetheless, the NMDAR inhibition-

independent hypothesis of the antidepressant actions of ketamine provides a solid guiding 

framework on which to build for future research. Many studies show ketamine as a rapid 
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and potent agent. When given intravenously at subanesthetic does result in a marked 

decrease in depressive symptoms, with the onset of relief within hours and lasting relief 

of up to seven days.182-185 Although after a single infusion, results are short-lived, it has 

been shown that repeated doses of intravenous ketamine help to sustain the short-term 

antidepressant effects.184,186-188 

 

Ketamine for Pain and its Effect on Central Sensitization 

The primary therapeutic benefits of ketamine are believed to involve its antagonist effects 

at NMDARs.  NMDARs play a significant role in neuroplasticity, central sensitization, 

opioid tolerance, and hyperalgesia.189-191 Ketamine’s antinociceptive effects have mainly 

been studied clinically in cases related to neuropathic pain models. In addition, ketamine 

has proven to have analgesic effects in animal studies simulating inflammatory 

conditions.192,193 An incomplete yet straightforward way of describing ketamine’s role in 

relieving chronic pain is that ketamine allows for a reset within the CNS. It takes 

advantage of the concept of neuroplasticity by reversing the adverse effects of central 

sensitization through its antagonistic effects at NMDARs centrally.102 Understanding the 

complexity surrounding the concept of pain and the associated phenomenon of central 

sensitization, the complete answer to ketamine’s role has yet to be elucidated.194 The 

reversal of central sensitization via central NMDAR blockade is likely the principal mode 

of ketamine’s analgesic effects,195 however it is also plausible that other systems (e.g., 

hyperpolarization activated cyclic nucleotide gated potassium channel 1 (HCN1), 

cholinergic, aminergic, and opioid pathways) also play a part.196 Ketamine’s analgesic 
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effects might not solely be related to modulation of the sensory-discriminative system, 

but as mentioned above (ketamine for depression), might also be secondary to 

modulation of the affective-motivational component of pain. These physiological changes 

that mediate the benefits related to ketamine prevail in the CNS and are associated with 

enhanced neural activity in the prefrontal cortex and reduced activity in the amygdala and 

hippocampus.197,198 The efficacy of ketamine for chronic neuropathic pain and conditions 

with features related to neuropathic pain has been studied (double-blind random 

controlled trials).199-220  Several of these trials have reported that ketamine infusions, 

under ideal clinical conditions, were associated with more significant pain reductions 

than control conditions.  

 

Ketamine in the Setting of an Opioid Epidemic 

The recent surge in opioid use and overdose deaths has led to a rise in non–opioid-based 

treatment options. In preclinical studies, ketamine has been shown to reduce opioid 

tolerance and hyperalgesia. 202,215 

 

Guidelines for the use of Intravenous Ketamine Infusion for Chronic Pain  

As the title of the paper implies, a consensus of guidelines on the use of intravenous 

ketamine infusions for chronic pain from the American Society of Regional Anesthesia 

and Pain Medicine, the American Academy of Pain Medicine, and the American Society 

of Anesthesiologist was published in 2018 by Cohen et al.161 The authors of the paper 
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concluded there was evidence to support the use of ketamine for chronic pain. Still, the 

level of evidence221 varies by condition treated and dose range of ketamine infused. Most 

studies of ketamine efficacy were small, uncontrolled, and were either unblinded or 

ineffectively blinded. The adverse effect was reported as few (e.g., psychomimetic, blurry 

vision, nausea, vomiting, hepatic toxicity, headache, cystitis, spinal injury with 

intrathecal injection) with more risk associated with a repeated infusion or higher dose 

regimens. The authors conclude that more extensive studies are needed to evaluate a 

wider variety of conditions better to quantify ketamine’s efficacy, improve patient 

selection, refine the therapeutic dose range, and better understand long-term risk. 

Summaries of the recommendations and levels of evidence for ketamine infusions for 

chronic pain161 are provided in Table 2. 

 

Table 2. Summaries of Recommendations for Ketamine Infusions for Chronic Pain. 

Recommendation 

Category Recommendation Level of Evidence221 

Indications 

(1) For spinal cord injury pain, there is weak 

evidence to support short-term improvement 

(2) In CRPS, there is moderate evidence to support 

improvement for up to 12 wk 

(3) For other pain conditions such as mixed 

neuropathic pain, fibromyalgia, cancer pain, 

ischemic pain, headache, and spinal pain, there is 

weak or no evidence for immediate improvement 

(1) Grade C, low 

certainty 

(2) Grade B, low to 

moderate certainty 

(3) Grade D, low 

certainty 

Dosing range and 

dose response 

(1) Bolus: up to 0.35 mg/kg  

(2) Infusion: 0.5 to 2 mg/kg per hour, although 

dosages up to 7 mg/kg per hour have been 

successfully used in refractory cases in ICU settings 

(3) There is evidence for a dose-response 

relationship, with higher dosages providing more 

benefit. Total dosages be at least 80 mg infused over 

a period of >2 h 

(1) Grade C, low 

certainty 

(2) Grade C, low 

certainty 

(3) Grade C, low 

certainty 
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Recommendation 

Category Recommendation Level of Evidence221 

Relative 

contraindications 

(1) Poorly controlled cardiovascular disease, 

pregnancy, active psychosis 

(2) Severe hepatic disease (avoid), moderate hepatic 

disease (caution) 

(3) Elevated intracranial pressure, elevated 

intraocular pressure  

(4) Active substance abuse 

(1) Grade B, low 

certainty 

(2) Grade C, low 

certainty 

(3) Grade C, low 

certainty 

(4) Grade C, low 

certainty 

Role of oral 

NMDA receptor 

antagonist as 

follow-on 

treatment 

(1) Oral ketamine or dextromethorphan, and 

intranasal ketamine can be tried in lieu of serial 

infusions in responders 

(1) Grade B, low 

certainty for oral 

preparations, moderate 

certainty for intranasal 

ketamine 

Pre-infusion tests 

(1) No testing is necessary for healthy individuals  

(2) In individuals with suspected or at high risk of 

cardiovascular disease, baseline ECG testing should 

be used to rule out poorly controlled ischemic heart 

disease. 

(3) In individuals with baseline liver dysfunction or 

at risk of liver toxicity (e.g., alcohol abusers, people 

with chronic hepatitis), and those who are expected 

to receive high doses of ketamine at frequent 

intervals, baseline and post-infusion liver function 

tests should be considered on a case-by-case basis 

(1) Grade C, low 

certainty 

(2) Grade C, low 

certainty 

(3) Grade C, low 

certainty 

Positive response 

(1) A positive response should include objective 

measures of benefit in addition to satisfaction such as 

≥30% decrease in pain score or comparable validated 

measures for different conditions (e.g., Oswestry 

Disability Index for back pain) 

(1) Grade C, low-to-

moderate certainty 

Personnel and 

monitoring 

(1) Supervising clinician: a physician experienced 

with ketamine (anesthesiologist, critical care 

physician, pain physician) who is ACLS certified 

and trained in administering moderate sedation 

(2) Administering clinician: registered nurse or 

physician assistant who has completed formal 

training in safe administration of moderate sedation 

(3) Setting: at dosages exceeding 1 mg/kg per hour, a 

monitored setting containing resuscitative equipment 

and immediate access to rescue medications and 

personnel who can treat emergencies should be used, 

although this dose may vary based on individual 

characteristics 

(1) Grade A, low 

certainty 

(2) Grade A, low 

certainty 

(3) Grade A, low 

certainty 

This summary table is based on articles by Cohen et al.161 and the GRADE Working 

Group.221 
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Candidates for Therapy  

For complex regional pain syndrome (CRPS), there is moderate evidence supporting 

ketamine infusions (22mg/h for four days or 0.35 mg/kg per hour over four hours daily 

for ten days) to provide improvements in pain for up to 12 weeks (grade B 

recommendation, low to moderate level of certainty). 

 

Contraindications to Therapy 

Ketamine should not be used in patients with poorly controlled cardiovascular disease 

and should be avoided in individuals with certain poorly controlled psychoses (grade B 

evidence, moderate level of certainty). 

For hepatic dysfunction, if the impairment is severe, administration of ketamine 

should be avoided. For moderate impairment, administration of ketamine should be 

judicious along with properly monitoring (grade C evidence, low level of certainty). 

In patients with elevated intracranial and intraocular pressure, ketamine should be 

avoided or used only in lower doses with extreme caution (grade C evidence, low level of 

certainty). 

Serial ketamine infusions should not be undertaken in patients with active 

substance use disorders. They should be used along with universal precautions to monitor 

abuse (grade C evidence, low level of certainty). 
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Therapeutic Dosing 

There is moderate evidence to support higher dosages of ketamine over more extended 

periods and more frequent administration for chronic pain. It is reasonable to start dosing 

with a single outpatient infusion at a minimum of 80mg lasting more than 2 hours and 

reassess before initiating further treatments (grade C recommendation, low level of 

certainty). 

 

Oral/Nasal Ketamine  

Low-level evidence supports oral ketamine and other NMDA-receptor antagonists as 

follow-up therapy. There is moderate evidence supporting intranasal ketamine (1-5 

sprays of ketamine 10mg, 0.2--.4 mg/kg (S)-ketamine, and single-dose ketamine 25mg 

every 6 hours as needed) as a treatment for breakthrough pain. From a clinical practice 

perspective, oral ketamine presents with abuse potential. For patients with a history of 

abuse or at high risk of abuse, the risk of chronically prescribing ketamine should be 

weighed against the potential benefits. Proper surveillance, similar to what is done for 

chronic opioid therapy, should be used. 

 

Pre-infusion Testing 

There is insufficient evidence supporting pre-infusion testing before administering IV 

ketamine for chronic neuropathic pain conditions in healthy individuals. In individuals at 

high risk of cardiovascular events or present with symptoms of cardiovascular disease, 

baseline ECG testing may be considered. In individuals with baseline liver dysfunction, 
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at risk for liver toxicity (e.g., alcohol abusers, chronic hepatitis), baseline and post-

infusion liver function tests should be considered (grade C evidence, low level of 

certainty). 

 

Administration of Ketamine 

Ketamine doses at levels that may result in severe adverse sequelae (bolus dose of greater 

than or equal to 0.35 mg/kg and infusion of greater than or equal to 1 mg/kg per hour) 

should be administered by clinicians experienced in ketamine administration in a unit that 

contained trained nurses available for monitoring and individuals trained in airway 

management and Advanced Cardiac Life Support (e.g., anesthesiologist, nurse 

anesthetist, emergency department physician) who are immediately available to address 

any potential emergencies. For elderly individuals and those with significant 

comorbidities, lower thresholds should trigger the requirements for more intensive 

monitoring and safety measures. Higher cutoffs using subanesthetic dosage may also be 

utilized in inpatient and outpatient settings in appropriately resourced settings. During the 

infusion, basic monitoring requirements (ECG, blood pressure) and respiratory 

monitoring (end-tidal carbon dioxide and oxygen saturation) are needed. Availability of 

personnel and equipment for resuscitation is mandatory (grade A recommendation, low 

level of certainty). 
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Preemptive Medications 

There is limited evidence to support preemptive use of benzodiazepine and alpha-2 

agonists and no evidence to support antidepressant, antihistamine, or anticholinergic 

premedication before initiating subanesthetic ketamine for chronic pain (grade C 

recommendation, low level of certainty). 

 

Positive Treatment Response 

It is recommended that a positive outcome be considered as 30% pain relief or greater in 

conjunction with patient satisfaction and more objective indicators of meaningful 

benefits, such as a 20% or greater reduction in opioid use. Duration of benefit, 

considering patient satisfaction, greater than three weeks following a single outpatient 

infusion and greater than six weeks following an inpatient or series of infusions are 

appropriate designations. A consecutive “series” of infusions should not be administered 

by rote but tailored to patient response. Considering the risk of long-term treatment, 

limiting treatments to no more than 6 to 12 infusions per year is reasonable, with 

exceptions for exceptional circumstances (grade C recommendation, low to moderate 

level of certainty).  
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Chapter 2. Methods 

This systematized narrative review of intravenous ketamine infusion therapy to treat 

chronic pain conditions was limited to regions of the oral and maxillofacial anatomy with 

the conditions as outlined in the introduction. The challenge to this review was finding 

articles studying ketamine therapy to treat TMDs and orofacial pain disorders. However, 

a significant amount of literature reviews intravenous ketamine therapies to treat 

depression and chronic pain not of oral and maxillofacial origins. To fill in knowledge 

gaps due to the lack of published research specific to the original search question, this 

review also includes an overview of any recently published systematic reviews of 

intravenous ketamine for treating chronic pain. 

 

Search Strategy 

Titles and abstracts were systematically searched and screened from Cochrane Library, 

Embase, Google Scholar, Web of Science, and PubMed from inception through January 

2022. The search was limited to those in the English language. The author reviewed the 

full texts of the relevant articles. See Table 3 for the search terms used for each of the 

databases searched. 
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Table 3. Search Terms for the Databases Searched. 

Database 
Searched Search Terms 

PubMed 

((("chronic"[All Fields] OR "chronical"[All Fields] OR "chronically"[All Fields] OR 

"chronicities"[All Fields] OR "chronicity"[All Fields] OR "chronicization"[All Fields] 

OR "chronics"[All Fields]) AND ("facial pain"[MeSH Terms] OR ("facial"[All Fields] 

AND "pain"[All Fields]) OR "facial pain"[All Fields] OR ("orofacial"[All Fields] AND 

"pain"[All Fields]) OR "orofacial pain"[All Fields])) OR (("chronic"[All Fields] OR 

"chronical"[All Fields] OR "chronically"[All Fields] OR "chronicities"[All Fields] OR 

"chronicity"[All Fields] OR "chronicization"[All Fields] OR "chronics"[All Fields]) 

AND "oral-maxillofacial"[All Fields] AND ("pain"[MeSH Terms] OR "pain"[All 

Fields])) OR (("chronic"[All Fields] OR "chronical"[All Fields] OR "chronically"[All 

Fields] OR "chronicities"[All Fields] OR "chronicity"[All Fields] OR 

"chronicization"[All Fields] OR "chronics"[All Fields]) AND ("toothache"[MeSH 

Terms] OR "toothache"[All Fields] OR ("dental"[All Fields] AND "pain"[All Fields]) 

OR "dental pain"[All Fields])) OR ("temporomandibular"[All Fields] AND 

("disease"[MeSH Terms] OR "disease"[All Fields] OR "diseases"[All Fields] OR 

"disease s"[All Fields] OR "diseased"[All Fields])) OR "TMD"[All Fields] OR 

("trigeminal neuralgia"[MeSH Terms] OR ("trigeminal"[All Fields] AND 

"neuralgia"[All Fields]) OR "trigeminal neuralgia"[All Fields]) OR 

(("temporomandibular joint"[MeSH Terms] OR ("temporomandibular"[All Fields] 

AND "joint"[All Fields]) OR "temporomandibular joint"[All Fields]) AND 

("arthralgia"[MeSH Terms] OR "arthralgia"[All Fields] OR "arthralgias"[All Fields])) 

OR (("temporomandibular joint"[MeSH Terms] OR ("temporomandibular"[All Fields] 

AND "joint"[All Fields]) OR "temporomandibular joint"[All Fields] OR "tmj"[All 

Fields]) AND ("arthralgia"[MeSH Terms] OR "arthralgia"[All Fields] OR 

"arthralgias"[All Fields])) OR (("face"[MeSH Terms] OR "face"[All Fields] OR 

"facial"[All Fields] OR "facials"[All Fields]) AND ("myalgia"[MeSH Terms] OR 

"myalgia"[All Fields] OR "myalgias"[All Fields])) OR (("atypic"[All Fields] OR 

"atypical"[All Fields] OR "atypicalities"[All Fields] OR "atypicality"[All Fields] OR 

"atypically"[All Fields] OR "atypicals"[All Fields] OR "atypism"[All Fields] OR 

"atypisms"[All Fields]) AND ("toothache"[MeSH Terms] OR "toothache"[All Fields] 

OR "odontalgia"[All Fields] OR "odontalgias"[All Fields] OR "toothaches"[All 

Fields]))) AND ("esketamine"[Supplementary Concept] OR "esketamine"[All Fields] 

OR "ketamine"[All Fields] OR "ketamine"[MeSH Terms] OR "ketamin"[All Fields] OR 

"ketamine s"[All Fields] OR "ketamines"[All Fields] OR 

("norketamine"[Supplementary Concept] OR "norketamine"[All Fields]) OR 

("esketamine"[Supplementary Concept] OR "esketamine"[All Fields] OR "s 

ketamine"[All Fields]) OR ("N-methyl-D-aspartate"[All Fields] AND ("antagonist"[All 

Fields] OR "antagonists and inhibitors"[MeSH Subheading] OR ("antagonists"[All 

Fields] AND "inhibitors"[All Fields]) OR "antagonists and inhibitors"[All Fields] OR 

"antagonists"[All Fields])) OR (("n methylaspartate"[MeSH Terms] OR "n 

methylaspartate"[All Fields] OR "nmda"[All Fields]) AND ("antagonist"[All Fields] 

OR "antagonists and inhibitors"[MeSH Subheading] OR ("antagonists"[All Fields] 

AND "inhibitors"[All Fields]) OR "antagonists and inhibitors"[All Fields] OR 

"antagonists"[All Fields]))) 
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Database 
Searched Search Terms 

Embase 

((((((((chronic AND orofacial AND pain or chronic) AND ‘oral maxillofacial’ AND 

pain OR chronic) AND dental AND pain OR temporomandibular) AND disease or tmd 

OR trigeminal) AND neuralgia OR temporomandibular) AND joint AND arthralgia or 

tmj) AND arthralgia OR facial) AND myalgias OR atypical) AND odontalgia AND 

((ketamine OR ‘n methylketamine’ OR norketamine OR ‘s ketamine’ OR ‘n methyl d 

aspartate’) AND antagonist OR nmda) AND antagonist 

Cochrane 

Library, Web 

of Science, 

and Google 

Scholar 

(Chronic orofacial pain OR chronic oral-maxillofacial pain OR chronic dental pain OR 

temporomandibular disease OR TMD OR trigeminal neuralgia OR temporomandibular 

joint arthralgia OR TMJ arthralgia OR facial myalgias OR atypical odontalgia) AND 

(ketamine OR n-methylketmaine OR norketamine OR s-ketamine OR N-methyl-D-

aspartate antagonist OR NMDA antagonist) 

 

 

Expanded Criteria for Considering Publications 

Due to the lack of research published related to the purposed PICO search strategy, these 

expanded inclusion criteria allowed for a significant derivation from the original 

question.   

Participants – Patients with chronic oral and maxillofacial pain conditions 

In addition to human clinical trials, pre-clinical animal models were reviewed and 

discussed.   

Intervention vs. Comparators – Intravenous ketamine infusion therapy vs. placebo 

Although the goal was to study intravenous ketamine infusions for chronic oral and 

maxillofacial pain, other methods of ketamine administration were considered (e.g., intra-

articular injection of the TMJ and intramuscular (IM) injection). Additionally, studies 

without controls were also taken into account. 
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Outcomes – Relief of pain as measured by pain scores at least 48 hours or more after 

completion of treatment 

The aim was to access long-term relief of pain symptoms following ketamine therapy. 

This criterion was expanded to include pain assessment at any time point during and after 

treatment.  

 

Data Extraction 

Of the clinical studies, the following data points were extracted for discussion:  1) route 

of ketamine administration, 2) dose of ketamine used, 3) follow-up period, and 4) 

outcomes of interest/post-procedural pain scores. Of the pre-clinical studies, the 

following data points were extracted:  1) pain model/medical condition studied, 2) animal 

studied, 3) pain category studied, and 4) pertinent outcomes/findings.  
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Chapter 3. Results 

A total of 157 articles were identified as meeting the keyword search between the 

databases, as elucidated in Table 4. After screening and removing duplicates, zero articles 

met the original inclusion criteria, and eight were included after allowing for the 

previously discussed expansions to the search strategy. Within these eight articles, a total 

of 128 participants were analyzed. Sample sizes ranged from 1 to 32. Approximate 

participant ages ranged from 20 to 88. Data was collected during the ketamine injection 

or infusion, with follow-up only happening up to 90 days post-treatment (however, most 

studies only reported results to a maximum of 3 days). Table 5 provides a summary of the 

findings. Of the 157 articles searched, 15 pre-clinical animal studies mentioned oral and 

maxillofacial pain conditions related to either ketamine or the relevance of the NMDARs. 

Table 6 summarizes these findings. 

 

Table 4. Number of Citations Identified in Each of the Databases Searched. 

Database Dates Covered Date Searched Number of 

Citations 

PubMed Inception to Jan 2022 1/5/2022 86 

Embase Inception to Jan 2022 1/5/2022 1 

Cochrane Library Inception to Jan 2022 1/5/2022 15 

Web of Science Inception to Jan 2022 1/5/2022 49 

Google Scholar Inception to Jan 2022 1/5/2022 6 
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Table 5. Clinical Studies Evaluating Ketamine for Antinociception. 

Studies Pain 

Model/Medical 

Condition 

Pain 

Category 

Ketamine 

Dose 

Findings 

Ayesh et. 

al., 2008222 

TMJ arthralgia Nociceptive 0.55 mg 

intra-articular 

injection 

(TMJ) – 

single 

ketamine 

dose 

Study Design: Double-blind, 

placebo-controlled, cross-over 

Population: 18 participants (20-39 

yo) 

Control: Saline 

Outcomes: VAS and QST 

Pain Assessment Time Point: 

continuously for 15 min after 

injection and at 1, 3, and 24h post 

injection. 

Conclusion: Intra-articular 

injection of ketamine showed NO 

significant effect on spontaneous 

VAS pain measures, pain on jaw 

opening, or any other 

somatosensory measures 

Baad-

Hansen et. 

al, 2007223 

Atypical 

odontalgia 

Neuropathic 0.05 mg/kg 

(10 min 

infusion) 

followed by 

0.07 mg/kg 

(20 min 

infusion) of 

(S)-ketamine 

– single 

ketamine 

infusion 

Study Design: Randomized, 

double-blind, placebo-controlled, 

cross-over 

Population: 10 participants 

ketamine group (48.1 +/- 11.7 yo) 

10 participants control group (40.6 

+/- 11.9 yo) 

Control: Saline 

Outcomes: VAS and QST 

Pain Assessment Time Point: 

continuously for 15 min after 

initiation of therapy, after removal 

of painful stimuli and 30 min post 

transfusion. 

Conclusion: IV ketamine infusion 

produced no analgesic effect as 

measured during the infusion and up 

to 30 min after the infusion ended 
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Studies Pain 

Model/Medical 

Condition 

Pain 

Category 

Ketamine 

Dose 

Findings 

Castrillon et. 

al., 2008224 

TMD - chronic 

myofascial pain 

Nociceptive 2mg IM 

ketamine into 

most painful 

portion of 

masseter 

muscle. – 

single 

ketamine 

dose 

Study Design: Randomized, 

double-blind, placebo-controlled, 

cross-over 

Population: 14 participants (10 

woman 28.7 +/- 2.0 yo, 4 men 26.3 

+/- 2.5 yo) 

Control: Saline 

Outcomes: VAS and NRS 

Pain Assessment Time Point: q5 

min post-injection up to the first 15 

min and at 1, 3, and 24h post-

injection. 

Conclusion: IM ketamine injection 

of masseter muscle showed no 

effect of treatment after measured 

up to 24 h 

Castrillon et. 

al., 2012225 

TMD - 

myofascial pain 

(temporalis and 

masseter mms) 

Nociceptive 0.2mL of 2 

mmol/L 

ketamine co-

administered 

with 0.5 

mol/L 

glutamate to 

temporalis 

and masseter 

muscles – 

single 

ketamine 

dose 

Study Design: Randomized, 

double-blind, placebo-controlled, 

cross-over 

Population: 32 participants (16 

woman 25.8 +/- 1.3 yo, 16 men 22.6 

+/- 0.9 yo) 

Control: Saline 

Outcomes: VAS and NRS 

Pain Assessment Time Point: q5 

min for first 20 min after injection 

Conclusion: Ketamine significantly 

decreased glutamate-evoke peak 

pain 

Chang et. 

al., 2003226 

Trigeminal 

neuralgia 

Neuropathic 10 mg 

ketamine + 1 

mg morphine 

in 2mL of 

bupivacaine. 

– multiple 

trigeminal 

region nerve 

blocks 

Study Design: case-series 

Population: 3 participants 

(unknown ages) 

Control: Normal saline 

Outcomes: NRS 

Pain Assessment Time Point: 3 

months post-injections 

Conclusion: After repeated 

trigeminal nerve blocks pain was 

gradually reduced to a score of 2-

3/10 from a previous 8-9/10 and 

well-controlled in a 3-month 

follow-up 
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Studies Pain 

Model/Medical 

Condition 

Pain 

Category 

Ketamine 

Dose 

Findings 

Mathisen et. 

al., 1995228 

Acute orofacial 

pain (removal of 

impacted 3rds) 

and chronic 

orofacial pain 

(nerve damage in 

the trigeminal 

region) 

Nociceptive 

and 

Neuropathic 

respectively 

Acute 

orofacial 

pain: 0.45 -

1.80 mg/kg 

ketamine IM 

injection – 

single dose 

 

Chronic 

orofacial 

pain: 0.5 – 2 

mg/kg IM  

+/- 0.4 – 1.8 

mg/kg IV 

bolus +/- 25 – 

40mg 

infusion over 

30 min  

Study Design: Randomized double-

blind, no placebo-control, cross-

over and non-blinded, no placebo-

control 

Population: 16 (20 - 29 yo) and 7 

(42 - 79 yo) participants 

Control: No control, both portions 

of the study 

Outcomes: VAS 

Pain Assessment Time Point: q5 

min up to 80 min post IM injection 

and for up to a max period of 3 days 

post various ketamine therapy. 

Conclusion: Acute Postoperative 

pain was rapidly relieved by all 

versions of IM ketamine injections. 

Chronic orofacial pain provided 

pain relief lasting from 24 h to 3 

days in 3 of 7 study participants 

Rabben and 

Oye, 2001229 

Chronic 

orofacial pain 

Neuropathic 0.4 mg/kg IM 

ketamine (+ 

0.05 mg/Kg 

midazolam) – 

single 

ketamine 

dose. 

Followed up 

one week 

later with 4 

mg/kg PO 

ketamine for 

3 days 

Study Design: Randomized, 

double-blind, no placebo-control 

Population: 17 participants (32 - 88 

yo) 

Control: No control 

Outcomes: VAS 

Pain Assessment Time Point: q5 

min for 1h post-injection and later 

that evening, and every morning 

and evening after taking PO 

ketamine 

Conclusion: IM ketamine injection 

produced transient analgesia (for up 

to one hour after injection) in 13 of 

17 participants, and analgesia 

lasting several hours (long-term 

effect) in 7 of 17 participants.  The 

7 participants who reported long-

term effects from the IM ketamine 

dose also reported continued relief 

with the oral ketamine 
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Studies Pain 

Model/Medical 

Condition 

Pain 

Category 

Ketamine 

Dose 

Findings 

Shiiba et. 

al., 2021227 

Short-lasting 

unilateral 

neuralgiform 

headache with 

conjunctival 

injection and 

tearing syndrome 

(SUNCT) 

Mixed 0.4 mg/kg IV 

ketamine 

infusion for 1 

h, QD for 1 

week. 

Followed by 

the same 

infusion 

metrics twice 

a week for 

month, and 

again 

followed by 

another 

month of 

infusion 

therapy once 

per week 

Study Design: case report 

Population: 1 participant (56 yo 

male) 

Control: No control 

Outcomes: relief of symptoms 

Pain Assessment Time Point: 3 

months end-point in a series of IV 

ketamine infusion 

Conclusion: Intravenous ketamine 

therapy effectively treat SUNCT 

syndrome opening, or any other 

somatosensory measures 

 

 

Table 6. Pre-Clinical Studies Evaluating Ketamine or NMDAR Relationships to Oral and 

Maxillofacial Pain Conditions. 

Studies Pain Model/Medical 

Condition 
Animal 

Studied 
Pain 

Category 
Findings 

Bereiter et. al., 

2000 230 

Acute injury to the 

TMJ region (injection 

of inflammatory 

irritant) 

Rat Nociceptive Morphine and NMDA receptor 

antagonism reduce c-fos 

expression in the spinal 

trigeminal nucleus, suggesting 

these pathways play a critical 

role in mediating the sensory 

and/or reflex aspects of pain 

after acute injury to the TMJ 

region 
Brian et. al., 

1999231 

Tooth pulp and facial 

hair 

mechanoreceptors 

Cat Nociceptive Electrophysiologic results 

indicate that a nonselective 

suppression of orofacial 

somatosensory information 

occurs during ketamine 

anesthesia  
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Studies Pain Model/Medical 

Condition 
Animal 

Studied 
Pain 

Category 
Findings 

Cao et. al., 

2009232 

Occlusal interference 

resulting in 

masticatory muscle 

hyperalgesia 

Rat Nociceptive Systemically administered 

NMDA antagonist MK801, in a 

dose dependent manner, 

attenuated the occlusal 

interference-induced 

hyperalgesia 
Christensen et. 

al., 1999 233 
Trigeminal pain 

(constriction injury to 

the infraorbital nerve) 

Rat Neuropathic Systemically administered 

NMDA receptor antagonist and 

morphine attenuates pain-related 

behavior, and may represent a 

useful approach for the clinical 

management of trigeminal 

neuropathic pain disorders 
Claudino et. 

al., 2018234 
Facial pain 

(constriction injury to 

the infraorbital nerve) 

Rat Neuropathic Intranasal ketamine produces 

analgesic effects in 

inflammatory and neuropathic 

facial pain models and may 

represent an adjuvant in the 

treatment of such conditions 
De Oliveira et. 

al., 2020235 
Acute and chronic 

orofacial pain 

(injection of irritant 

and infraorbital nerve 

transection 

respectively) 

Mouse Mixed Acute and chronic pain models 

show that nifedipine can 

suppress orofacial nociceptive 

behavior through NMDA and 

other receptor systems 

Dong et. al., 

2006 236 
Headache and 

chronic craniofacial 

pain disorders 

(TMDs) related to 

temporalis muscle 

Rat Nociceptive Ketamine administration 

significantly decreases NMDA 

evoked afferent discharges 

Fujimi et. al., 

2006237 
tooth pulp electrical 

stimulation 
Rat Nociceptive NMDA and non-NMDA 

receptor antagonist suppress the 

superior sagittal sinus-evoked 

activity of C1 spinal neurons in 

response to electrical stimulation 

of tooth pulp 
Guo et. al., 

2007 238 
Trigeminal model of 

inflammatory 

hyperalgesia 

Rat Neuropathic glial-cytokine-neuronal 

interactions underlie the 

mechanism of persistent pain.  In 

this model, attenuation of 

hyperalgesia is seen with 

NMDA receptor 

phosphorylation 
Kayser et. al., 

2011239 
Trigeminal model of 

inflammatory 

hyperalgesia 

Rat Neuropathic Combined administration of 

NMDA-receptor antagonist and 

5-HT(1B/1D)-receptor agonist 

may be a promising approach for 

alleviating trigeminal 

neuropathic pain 
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Studies Pain Model/Medical 

Condition 
Animal 

Studied 
Pain 

Category 
Findings 

Lee et. al., 

2012240 
Trigeminal pain  Rat Neuropathic Functional interactions between 

NMDA receptors and TRPV1 in 

trigeminal sensory neurons 

mediate mechanical hyperalgesia 
Li et. al., 

2020241 
TMD, fibromyalgia 

syndrome, orofacial 

inflammation 

Rat Mixed Intrathecal injection of NMDAR 

antagonist or 5-HT3 receptor 

antagonist blocked stress-

induced wide-spreading 

hyperalgesia 
Piovesan et. al, 

2008242 
Acute inflammatory 

trigeminal pain 

(injection of 

inflammatory irritant) 

Rat Nociceptive NMDA antagonist are more 

potent than non-NMDA 

antagonist in the control of pain 

in the inflammatory phase 
Wong et. al., 

2014243 
Myofascial TMDs Rat Nociceptive The study suggest that NGF-

induced sensitization of masseter 

nociceptors is mediated, in part, 

by enhanced peripheral NMDA 

receptor expression.  NMDA 

receptor expression may be 

useful as a biomarker for 

myofascial TMDs 

Xu et. al., 

2019244 
Occlusal interference 

resulting in chronic 

masticatory pain 

Rat Nociceptive Glutamate receptors (NMDARs) 

are responsible for excitatory 

synaptic transmission in the 

anterior cingulate cortex (ACC). 

ACC plasticity maintains 

masseter hyperalgesia caused by 

occlusal interference 

 

 

There was significant heterogeneity in clinical designs, types of pain treated (several 

different forms of neuropathic and nociceptive oral and maxillofacial conditions), article 

types, and outcomes between all eight publications, alongside the small number of search 

results, meaningful data interruption was complex. Of the eight articles, three concluded 

that ketamine was ineffective at ameliorating pain,222-224 another three provided support 

for the use of ketamine in treating painful conditions,225-227 and two concluded mixed data 

on ketamine’s ability to combat pain.228,229 Five of the articles mentioned ketamine as a 

study on the drug’s acute pain relief effects (immediately following initiation of therapy 
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and for up to 3 days post-treatment),222-225,229 while two focused on ketamine’s long-term 

therapeutic effects on pain (up to three months post initial treatment).226,227 One of the 

articles mentioned the use of ketamine relative to both acute and long-term effects of 

treating both acute and chronic pain but failed to follow up on the treatment's 

effectiveness on chronic conditions for more than three days after therapy initiation.228 

The majority of the articles reported pain scores using the visual analog scale (VAS) or 

numeric rating scale (NRS), tested for pain responses using a standardized quantitative 

sensory test (QST), and reported outcomes results using analysis of variance (ANOVA). 

Most of the articles were randomized, double-blinded, placebo-controlled cross-over 

studies. The study by Mathisen et al.228 was the only study that came close in an attempt 

to report the long-term benefits of ketamine infusion therapy for the treatment of chronic 

oral and maxillofacial pain but failed to be double-blinded, lacked a placebo control, 

lacked longer-term follow-up after treatment initiation, and lacked any consistency in 

ketamine treatment protocols between participants (intramuscular injection vs. 

intravenous injection, single intravenous bolus dose injection vs. multiple intravenous 

bolus doses injections, single intravenous transfusion vs. repeated intravenous 

transfusions, and use of racemic ketamine vs. (R)-ketamine vs. (S)-ketamine with a wide 

variety of dose ranges). The study by Baad-Hansen et al.223 reported results of 

intravenously administered ketamine on chronic pain but only recorded pain scores 

during the first 15 minutes of a 30-minute transfusion protocol and again once after 

removal of painful stimuli (capsaicin) and 30 minutes post-transfusion. In this study, the 

ketamine dose used was less (0.05 mg/kg and 0.07 mg/kg), and the infusion period (10 
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minutes and 20 minutes, respectively) was shorter than those proposed by current 

consensus guidelines.161 Other studies administered ketamine either via a single 

intramuscular injection (doses ranging from 0.45 mg to 2 mg, or weight-based at 0.4 

mg/kg to 1.80 mg/kg with one study229 co-administrating 0.05 mg/kg midazolam), and 

another study222 injected ketamine into the TMJ intra-articular space (0.55mg). 

Additionally, one case series,226 provided a minimal explanation of methods, making 

exact replication of the study impossible. This is unfortunate as the reported results 

favored ketamine when co-administered as a nerve block in the trigeminal region (10mg 

ketamine with 1mg morphine in 2mL of bupivacaine), with patients reporting continued 

relief up to 3 months later. Finally, one case report by Shiiba et al.227 demonstrated that 

after a series of ketamine infusions (0.4 mg/kg for 1 hour), complete relief after three 

months of treatment was received in a patient presenting with short-lasting unilateral 

neuralgiform headache attacks with conjunctival injection and tearing (SUNCT). In 

addition to these eight clinical studies, 15 pre-clinical studies230-244 came up during the 

search. All 15 of these articles provided support for either the use of ketamine for 

treatment specifically related to oral and maxillofacial pain conditions or alluded to the 

role of the NMDAR in oral and maxillofacial pain conditions and their potential as 

possible treatment targets. 

 

Review of Results from Published Reviews. 

Due to the lack of clinical trials relating to intravenous ketamine therapy for 

chronic oral maxillofacial pain disorders, two recently published systematic reviews  of 
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intravenous ketamine for chronic pain without the classification of pain coming from oral 

and maxillofacial origins are discussed here. Orhurhu et al.245 published in 2019 a 

systemic review and meta-analysis of randomized controlled trials. This review included 

seven studies of randomized controlled trials of intravenous ketamine infusions compared 

to a placebo for relieving chronic pain. A wide range of infusion protocols was reported 

in the studies (treatment duration ranged of 0.5 to 100 hours, with a median duration of 5 

hours; the number of days of consecutive or intermittent infusions was 1 – 10 days, with 

a median of 1 day; the dose of ketamine during transfusion using a 70-kg patient as 

reference was 0.23 – 0.6 mg/kg with a median of 0.35 mg/kg). Participants included 

human subjects of at least 18 years of age who had chronic pain for at least three months 

with a pain intensity of at least four or greater on an NRS or at least 40 or greater on a 

VAS. The intervention was defined as intravenous ketamine given either as bolus or 

infusion, with control being the administration of a placebo. The primary outcome was 

defined as the lowest intensity pain score recorded at least 48 hours or more post 

completion of treatment. The seven studies included 211 participants (108 receiving 

intravenous ketamine and 103 receiving placebo. One trial was reported as a cross-over 

study). Samples ranged from 19 – 60, with a mean of 24 participants.  Participant ages 

ranged from 41.9 – 71 years of age with a mean of 48 years. There was significant 

heterogenicity when it came to defining chronic pain. The predominant form studied was 

neuropathic pain, but also included nociceptive, nociplastic, and mixed chronic pain 

conditions. Six of seven studies reported the lowest pain scores between 48 hours and 

two weeks using an NRS. Meta-analysis of the data from these trials revealed a 
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significant reduction in pain scores favoring ketamine over control treatments (mean 

difference, -1.83 points; 95% CI, -2.35 to -1.31 points; P <.0001; I2 = 48.5%).245 

Subgroup analysis was performed to determine if the primary outcome depended on the 

dose of ketamine received (high dose vs. low dose, with high dose defined as cumulative 

dose over 400mg. Meta-analysis of the data from high dose ketamine trials demonstrated 

a significant reduction in pain scores compared to control (mean difference, -2.11 points; 

95% CI, -2.87 to -1.35 points; P <.0001; I2 = 69.2%).245 Meta-analysis of the data from 

low dose ketamine trails revealed an analgesic benefit of ketamine compared to control 

(mean difference, -1.30 points; 95% CI, -2.01 to -0.59 points; P = .0001; I2 = 0.0%).245 

For participants with pain of neuropathic and mixed neuropathic pain syndromes, a meta-

analysis showed a significant reduction in pain scores with ketamine compared to control 

(mean difference, -1.75 points; 95% CI, -2.08 to -1.43 points; P < .00001; I2 = 0.0%).245 

Nociceptive or nociplastic pain syndromes also lowered pain scores favoring ketamine. 

Meta-analysis of the data revealed a significant reduction in pain scores with intravenous 

ketamine over control (mean difference, -1.97 points; 95% CI, -3.04 to -0.90 points; P < 

.00001; I2 = 69.5%).245 Pain scores reported at two weeks post-treatment found lower 

pain scores in the ketamine group compared to control. Meta-analysis of this data 

revealed a significant reduction in pain scores favoring intravenous ketamine (mean 

difference, -2.23 points; 95% CI, -2.59 to -1.87 points; P < .001; I2 = 0.0%).245 Reported 

pain scores four weeks after treatment, found lower pain scores in the ketamine group. 

Meta-analysis of the data revealed a nonsignificant reduction in pain scores with IV 

ketamine compared to control (mean difference, -0.74 points; 95% CI, -1.88 to 0.41 
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points; P =.208; I2 = 58.6%).245 Reported pain scores at eight weeks post-treatment 

reported lower pain scores in the IV ketamine group. Meta-analysis revealed a 

nonsignificant reduction in pain scores with ketamine compared to control (mean 

difference, -0.68 points; 95% CI, -1.75 to -0.40 points; P =.174; I2 = 48.2%).245 Reported 

pain scores at 12 weeks after treatment showed no lowering of pain scores in either 

intravenous ketamine or control. Meta-analysis of the data showed no significant 

reduction in pain scores with ketamine compared to control (mean difference, -0.55 

points; 95% CI, -1.50 to 0.39 points; P =.251; I2 = 0.0%).245 

The second systematic review was published in 2021 by Chitneni et al.246 and 

included 14 studies related to ketamine infusions to treat complex regional pain syndrome 

(CRPS). Although not common, there have been arguments made for CRPS related to 

changes in the orofacial region.247 Of the 14 double-blinded, placebo-controlled studies 

reviewed by Chitneni et al., there were 455 participants. Sample sizes ranged from 4 to 

114 human subjects aged between 12 and 68. Follow-up periods ranged from 3 hours to 5 

years. Ketamine infusion regimens ranged from 0.15 mg/kg to 7 mg/kg. In 13 out of the 

14 studies, ketamine infusion therapy decreased pain scores and provided relief of 

symptoms. 
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Chapter 4. Discussion 

The most critical discussion point is the near absolute lack of clinical research on 

the prolonged benefits of intravenous ketamine infusion therapy with any of the chronic 

oral and maxillofacial pain conditions. None of the studies included for review analyze 

the effects of such treatment on the long-term outcomes of treating chronic pain in a 

meaningful scientific manner. This is in stark contrast to what is being done with 

ketamine infusion therapy for a wide variety of other chronic pain conditions. As 

mentioned in the National Academies of Sciences, Temporomandibular Disorders: 

Priorities for Research and Care, we must bridge these gaps between the dental and 

medical professions to provide patients with needed care. 

In addition to several pre-clinical animal studies, the data in these reviews 

overwhelming points to the effectiveness of intravenous ketamine for treating a myriad of 

chronic pain conditions (neuropathic, nociceptive, nociplastic, and mixed). 245 Results 

from Orhurhu et al. show that intravenous ketamine reduced pain scores between 48 

hours and two and eight weeks after infusion. Evidence was also found that supported a 

dose-response effect of ketamine (higher doses are associated with more significant and 

more prolonged pain relief but also carry a higher incidence of nausea and vomiting). 

Chitneni et al. reported lasting benefits after infusion of up to one to two months in CRPS 

patients. Some conclusions from this author’s systematized review provided results 

suggesting ketamine as ineffective in treating chronic pain. However, the methods used 
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were not consistent with those widely accepted for treating chronic pain.161 They also 

failed to mirror any similarity for the methods that have been reported in other papers 

relating to the use of ketamine for the treatment of chronic pain.  

It is essential to realize that ketamine’s primary analgesic effect remains 

ambiguous (either through dampening of CNS pain amplification via numerous pathways 

and reversal of central sensitization by NMDA receptor blockade.102 Although pre-

clinical data highlights ketamine’s benefit in mainly treating neuropathic pain, there is 

growing evidence to support its benefits for inflammatory, nociceptive, and nociplastic 

pain conditions as well as headaches,218,248 thus providing even more hope and promise 

for its use in chronic oral and maxillofacial pain conditions. Reviews have also shown 

that combination therapy is superior to single-agent treatment for chronic pain 

syndromes.249 This has been upheld in treating acute pain, where the addition of ketamine 

alongside opioid treatment has been proven beneficial.250 In the setting of chronic pain, as 

is seen with many other treatments in this category, ketamine does not offer a permanent 

solution. Instead, the goal of ketamine therapy should be the reduction of pain for a 

clinically meaningful length of time and correspond with improvements in 

functionality.143 

The current state of research related to ketamine infusion therapy for chronic pain 

also presents many limitations. The number of patients enrolled in trials is small, and the 

lack of standardized infusion protocols, patient selection criteria, and follow-up periods 

prevent more robust analysis. Pain reporting is also subjective, which leads to a wide 

variety of responses and complicates the investigation. Also, ketamine is a generic 
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medication, so there is no substantial financial incentive driving further studies. It also 

closes doors to would-be industry grants to invest in research.143,245 

In the United States, a significant barrier to ketamine infusion therapy is the lack 

of reimbursement by payers, which can severely limit access to care for lower-income 

patient populations. However, for many patients suffering from refractory pain, the relief 

afforded by a single infusion of ketamine justifies the allocation of resources.143 It is 

recommended by Orhurhu et al. that intravenous ketamine be used, on a case-by-case 

basis, as a principal analgesic in patients with chronic pain refractory to traditional 

treatments. However, the analgesic effects are limited, and the actual impact of 

intravenous ketamine among chronic pain patients depends on each individual. 

Intravenous ketamine can ameliorate pain scores (observed during the transfusion, 

quantified as early as 48 hours post-transfusion, lasting for up to two weeks or more 

depending on the dosing regimen). 
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Chapter 5.  Conclusion 

Current data from several clinical studies, alongside several pre-clinical animal studies, 

favorably suggest that intravenous ketamine can provide relief of chronic pain that is 

refractory to traditional treatment. However, there appears to be a minimal attempt by the 

dental profession to explore such therapy for their chronic pain patients. Further, well-

designed clinical research needs to be carried out in chronic oral and maxillofacial pain 

conditions to determine the utility of intravenous ketamine therapy. In heeding the call of 

the National Academies of Sciences1 for expanding research in this area, now more than 

ever represents an excellent opportunity for a fundamental change to take place. With the 

addition of two new dental specialties (i.e., dental anesthesiology and orofacial pain), 

alongside those in dentistry (e.g., oral surgeons, general dentist, etc.) who have been 

diagnosing and treating these patients for years, there now exists a unique set of clinical 

knowledge and knowhow. Collectively, the dental profession has the opportunity to 

translate the current literature and research into evidence-based practices for chronic oral 

and maxillofacial pain conditions. 

There is a call from many in the literature for further research in this arena. More 

needs to be done to pursue and determine ideal dosing regimens, ideal patient 

populations, ideal conditions for treatment, and to correct for substantial clinical design 

heterogeneity (e.g., variations in dosages, protocols, number of subjects, combinations of 

pharmacological agents) that exist in the field currently. Despite these pitfalls, ketamine 
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demonstrates excellent promise for treating chronic pain and provides a possible path 

forward for many who have exhausted current modalities to no avail. 
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