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Some of the most common pains occur in the orofacial region. Because this region of the body has special importance in eating, drinking, speech, and the expression of our feelings, pain occurring in this region has particular significance to the orofacial pain patient. The effect of chronic orofacial pain on a patient is particularly serious because it can be associated with emotional, psychologic, and social disturbances that compromise the patient’s quality of life and well-being. Furthermore, changing population demographics will likely increase their bearing on dental practice in most countries over the coming decades as more people become middleaged or elderly—the age range when chronic orofacial pain conditions are most prevalent.



Thus, there is a rapidly growing interest in the field of orofacial pain. In the 8 years since the first edition of this book was published, new approaches have been developed in the diagnosis and management of orofacial pain conditions, and our knowledge of the neurobiologic, molecular, and genetic processes involved in orofacial pain has advanced. However, the decision to publish a second edition was based on a need not only to update the basic science and clinical information, but also to expand the book’s reach by including new topics related to pain genetics, pain and motor control and dysfunction, and management of headaches and pain-related movement disorders. We accomplished these goals by providing updated information in the relevant chapters and by adding four new chapters. New cases have also been added to illustrate how orofacial pain conditions may be differentially diagnosed and managed (see chapter 27).



The philosophy of this second edition remains true to that of its predecessor, namely to provide a comprehensive, integrated, concise, and evidencebased synthesis of the topic of orofacial pain through a translational bridging from molecules and cellular mechanisms to diagnostic and management approaches. The main target audience of the book is still dental students and clinicians; in addition, it will undoubtedly prove a valuable source of information for neuroscience graduate students and medical residents who want to learn more about orofacial pain processes and their clinical correlates, and for those scientists and clinicians interested in translational research using pain models.



We are grateful to Fong Yuen (University of Toronto Faculty of Dentistry) for her excellent work as editorial assistant for this second edition of the book and to the staff at Quintessence Publishing for their dedication and help in bringing it to fruition. We also thank the authors of the chapters, who have worked with the editors to ensure that each chapter provides an up-to-date and evidencebased overview of its topic.





Preface to the First Edition 
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The model for this book is the Studies in Physiology Series published by the British Physiological Society (Cody FWJ [ed]; Portland Press, London, 1995). The purpose of these publications is to present a summary of current knowledge in a particular field to teachers of physiology. Contributing authors are asked to keep their papers short and simple, so that they are readily accessible to undergraduate students. They are also told to use summary figures and diagrams rather than complex reports of data, to keep the number of references small, and to cite reviews rather than research reports whenever possible.



Drs James Lund and Gilles Lavigne saw that this approach would be useful for teachers of oral biology, oral medicine, and facial pain; for students in faculties of dentistry and medicine; and for clinicians who want to be better informed. While scientists and graduate students use original reports and sophisticated literature reviews of the type published in Critical Reviews in Oral Biology and Medicine for their research and coursework, there is a paucity of material on dental and orofacial research suitable for the nonexpert. This problem is of growing importance because, as many dental faculties heed the call to improve the teaching of basic and applied science and in particular to integrate emerging scientific evidence into patient care, appropriate materials are not available to their students. Drs Lund and Lavigne recognized that there was a particular need for concise summaries of knowledge about orofacial pain and asked two of the pre-eminent experts in the field to join them as coeditors: Dr Ronald Dubner, chief editor of the journal Pain, and Dr Barry Sessle, editor-in-chief of the Journal of Orofacial Pain and president of the International Association for the Study of Pain.



Some of you may ask, why another volume on orofacial pain? Aren’t there enough published reviews and textbooks on the subject already? It is true that much has been written, particularly about temporomandibular disorders (TMDs), but the best of the newer publications are written for the researcher and graduate student. Most of those books that are written for the dental student and clinician are heavy on opinion but light on evidence. In preparing this book, we have tried to include the major topics that would be found in an undergraduate curriculum. In particular, we made sure that acute pain and chronic pain states other than TMDs are covered. We asked each of the authors, who were chosen for their expertise in the field, to distinguish between data and anecdote; if they could find no good evidence for or against current practice, they were asked to state so. Each of us took responsibility for one of the four sections (Section I, The Clinical Problem and Epidemiology; Section II, Neurobiology of Pain; Section III, Pain and Behavior; and Section IV, Management of Orofacial Pain) and worked with the contributing authors to ensure a uniformity of expression and continuity of content within and between the sections. We have tried to make sure that the book provides a comprehensive, integrated synthesis of the topic and that it is not just a series of loosely connected chapters.



Most of the chapters in this book were first presented as papers at a symposium for teachers of orofacial pain held in Vancouver on March 10, 1999, in conjunction with the American and Canadian Associations of Dental Schools and the International Association for Dental Research. We wish to thank Dean Edward Yen of the Faculty of Dentistry of the University of British Columbia for facilitating the organization of the conference and Mmes Christiane Manzini and Francine Guitard for their assistance in Vancouver. Mme Lucille Gendron was our editorial assistant and coordinated the arrangements for the conference.



We also acknowledge the financial support of the Canadian Medical Research Council, Block Drug Company Inc, the Quebec Oral Health Network of the Fonds de Recherche en Santé du Québec, the Association of Canadian Faculties of Dentistry, the International Association for Dental Research—Neuroscience Group, the Canadian Association for Dental Research, the American Academy of Orofacial Pain, the Association of University Teachers of Orofacial Pain Programs, and the Oral Physiology Commission of the International Union of Physiological Sciences. 



We owe special thanks to the authors, who had to put up with more interference than usual from the editors, and finally to Quintessence for their help with the production of the book, which we hope is only the first in a series. We have already begun to plan the next on normal and abnormal movements of the orofacial region and upper aerodigestive tract.
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Orofacial Pain: Classification, Epidemiology, and Beliefs 
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What Is Pain and How Do We Classify Orofacial Pain?



Charles McNeill 
Ronald Dubner 
Alain Woda 



Pain is one of the most common symptoms for which patients seek treatment, and management of pain and relief of suffering should be at the core of the health care provider’s commitment to patients. However, most curricula devote little time to pain biology, and pain management is often neglected. We know that proper management of pain is essential, not only to bring relief of the primary symptom, but also to prevent the consequences of unrelieved pain. It is now recognized that unrelieved pain can delay healing and depress the immune system. Unrelieved pain can also cause stress, autonomic symptoms, and alterations in the peripheral nervous system (PNS) and central nervous system (CNS) that may result in persistent pain or chronic pain syndromes.



There is every medical and ethical reason to treat pain aggressively using all the evidence-based resources that are likely to benefit patients. This chapter defines pain and different terms used to discuss its features, and outlines how pain, including orofacial pain, can be classified. The first goal of definition and classification is to minimize, as much as possible, the confusion caused by using either different terms to name the same symptoms and conditions or, even worse, the same word to name different pain symptoms or conditions. By using the same terminology, clinicians and researchers can understand each other better, and consequently, the exchange of information is much improved. Standardization also helps to address a second goal: to constitute groups of subjects for clinical research studies whose outcomes can be compared worldwide.



What Is Pain?



The definition of pain



Pain is defined as an unpleasant sensory and emotional experience associated with actual or potential tissue damage or described in terms of such damage.1 Although we often refer to pain as a sensation, it is probably better described as a multidimensional or multifactorial experience encompassing sensory, affective (emotional), motivational, and cognitive dimensions. While there are certain sensory qualities of somatic sensations that are almost exclusively associated with pain, such as stinging, pricking, burning, and aching, pain is also an unpleasant emotional experience. It is because of this emotional dimension that the adjective painful is sometimes applied to other emotional experiences in the absence of sensory stimulation. Pain also has a strong motivational component, evoking both withdrawal reflexes and highly organized avoidance and escape behavior. The motivational aspect of pain is a primary function, and without it the organism will not survive. The cognitive component of pain refers to its meaning to the individual. For example, if the pain is believed to be due to a malignant tumor, its effect on the individual will be much greater than if the pain is believed to result from minor trauma due to a fall.



Theories of pain



Various theories of pain have been proposed. One of the oldest that still has some salience is that a noxious stimulus evokes a specific sensation (pain), which is basically similar to vision and touch, with hardwired lines from specific “pain receptors” to regions in the CNS that process only pain-related signals (specificity theory). Another group of theories proposes instead that noxious stimulation activates several different types of receptors, including tactile receptors, and that summation of the signals in the CNS leads to pain (intensive or summation theory). A third theory proposes that the pattern of signals produced by the noxious stimulus would be important for the recognition of pain and its distinction from other sensations (pattern theory).



More recently, evidence was produced that a large amount of interactions exist between nociceptive and non-nociceptive inputs to the CNS. A theory was formulated based on the potential for inhibition of nociceptive transmission in the CNS by low-threshold mechanosensitive afferent inputs to the CNS. This theory explains, for example, why rubbing an acutely injured body part can often, at least temporarily, produce some pain relief. A few years later, research demonstrated that the “gating” of nociceptive transmission in the spinal cord and brainstem could also be provoked by controls descending from brain centers located higher in the CNS and involved in stress, emotion, cognition, distraction, etc. While not all elements of this so-called gate control theory as originally proposed have held up to detailed scientific scrutiny, this theory has had a huge impact on the understanding of pain by provoking an intense research interest over the past 40 years. The resulting advances in understanding pain from anatomic, physiologic, pharmacologic, neurochemical, molecular, and behavioral research have pointed to the high level of neural integration and the multiple factors involved in pain.



Acute, persistent, and chronic pain



We have all experienced the pain of touching a hot kettle. The pain is sharp but soon subsides. We call this acute (or transient) pain, and it is protective; it warns us of impending tissue damage. A stimulus that is damaging or potentially damaging to tissues is considered noxious. Pain that lasts for a few days or a few weeks can follow athletic injuries of the elbow, knee, or elsewhere. We call this persistent pain; it can also be protective since it forces us to rest the injured part and avoid further damage. In some clinical conditions, however, pain persists long after an injury has apparently healed, possibly for months or years, resulting in chronic pain. This type of pain can be nonprotective. In this book, the terms persistent pain and chronic pain will be used interchangeably. In clinical terms, pain that lasts for at least 3 to 6 months is considered chronic. In contrast, persistent pain can refer to pain that lasts for just hours or days.



Pain terms



A number of terms are used to describe various features of pain. Box 1-1 is a glossary of terms customarily used to describe common aspects of acute, chronic, or persistent pain.





























 	
Box 1-1 Pain glossary2








 	Algesia
 	Any pain experience following a stimulus





 	Allodynia
 	Pain or a painful sensation due to a stimulus that does not normally provoke pain or which is innocuous (eg, skin touch after a sunburn)




 	Causalgia
 	Pain after a trauma to a nerve that may be associated with vasomotor dysfunction





 	Habituation
 	A decrease or loss of response in nerve terminals or neurons following repetitive stimulations





 	Hyperalgesia
 	 An increased pain response to a noxious stimulus in an affected area versus a control area






 	Hypoalgesia
 	A diminished pain response to a noxious stimulus in an affected area versus a control area





 	Hypoesthesia
 	A decreased sensitivity to stimulation that feels similar to the effect of local anesthesia





 	Neuroma
 	A mass of peripheral neurons formed by a healing scar at a damaged nerve that can cause hyperexcitability of neurons or spontaneous discharge (also termed ectopic discharge)





 	Neuropathic pain
 	Aberrant pain induced by an injury to a sensory nerve or neuron; may be evoked by thermal, mechanical, or chemical stimuli or may be secondary to a disease (eg, diabetes mellitus, postherpetic neuralgia); may also be central in origin; may occur spontaneously





 	Nociception
 	The reception and transmission of nociceptive messages






 	Pain
 	An unpleasant sensory, emotional, and motivational experience, associated with actual or potential tissue damage, that requires consciousness





 	Pain threshold
 	The lowest level of stimulation perceived as painful by a subject (> 50% of the time)





 	Pain tolerance
 	The highest level of pain a subject is prepared (able) to tolerate




 	Paresthesia/dysesthesia
 	An abnormal sensation that is termed dysesthesia when it becomes unpleasant





 	Sensitization
 	The increased excitability of nerve terminals or neurons produced by trauma or inflammation of peripheral tissues; can be peripheral or central or both






 	Sprouting
 	The extensive spread of regenerated nerve endings into surrounding tissue following nerve damage
















Methods Used in Classification 



To properly manage orofacial pain, the clinician must be able to appreciate the underlying pain mechanisms. This includes a working knowledge of functional neuroanatomy, PNS and CNS pathways, descending pain modulating systems, changes that take place in the CNS that may underlie persistent pain, and the affective or emotional aspects of pain. The clinician must have knowledge of the various categories of persistent pain of the head, neck, and face. For this reason, a number of different methods of classifying pain have been developed.



Medical taxonomy is a pragmatic affair. It needs, however, to be based as much as possible on a scientific approach. There are three methodologies that can be used to classify orofacial pain. Historically, the first to appear was expert opinion (or other authority-based consensus), followed by diagnostic criteria and then cluster analysis. Curiously, in a logical approach, they should be used in exactly the reverse order. First, cluster analysis should be used to identify the different possible entities among a whole population of patients. Then, in a second step based on diagnostic criteria, a small group of signs and symptoms should be selected to characterize each of the previously determined entities; and finally in a third step, a group of experts should be gathered to organize the experimental data obtained during the first two steps and to decide how to answer the questions that the two previous methods have not been able to address. The following discussion addresses each of these three approaches.



Cluster analysis approach



The first problem encountered by scientists trying to classify orofacial pain entities is deciding which groups of patients constitute a homogenous entity. It is clear that irreversible acute pulpitis constitutes a single entity, but how many entities can be identified among temporomandibular disorders (TMDs)? Cluster analysis can be used to solve this type of problem. The method relies on signs and symptoms recorded from a large sample of patients with a large array of pain conditions. At the end of the analysis, the whole sample is seen as a “cloud” of points that may or may not constitute several clusters of patients. Finally, each cluster is considered as a separate entity whose name depends on the diagnostics that have been made for the majority of patients forming the cluster.



Cluster analysis has been used to define subdivisions in ill-defined chronic pain entities (such as so-called complex regional pain syndrome and irritable bowel syndrome) and in pain studies to determine prognosis and treatment orientations, largely based on psychopathologic measurements. Its use in orofacial pain has been mostly limited to the impact of psychologic and sociobehavioral factors. This methodology was recently applied to the entire group of chronic orofacial pains in a prospective multicenter study.3 The expectation was that the clustering of the signs and symptoms used as variables might reflect pathophysiologic mechanisms and clinical significance. The outcome of this experiment is represented in Fig 1-1. It must be considered as a general framework that needs to be detailed through other classification methods. 
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Fig 1-1 Proposed classification for orofacial pain after multidimensional analyses. The term arthromyalgia is intended to exclude TMDs and masticatory muscle disorders with well-identified causes or mechanisms, which were not considered in the analyses. Persistent idiopathic orofacial pain includes stomatodynia (ie, burning mouth syndrome [BMS]), arthromyalgia and atypical facial pain. Atypical facial pain includes atypical odontalgia. Atypical facial pain and arthromyalgia are located lower than stomatodynia in the classification tree because they could be separated only by topographic signs and symptoms. Adapted with permission from Woda.4













Diagnostic criteria











In the diagnostic criteria approach, groups of patients are defined on the basis of an a priori set of inclusion criteria used to select a group of patients representing a given pain entity. These inclusion criteria are generally defined by a group of experts or from a preceding classification. Then, signs and symptoms observed in the selected patients are recorded, and a small set of signs and symptoms is selected to characterize the entity. The choice of these diagnostic criteria is made according to their discriminating properties (sensitivity, specificity; see chapter 18). There is clear circular reasoning in this approach since the entity is already defined by the initial inclusion criteria. Therefore, it cannot be used to identify entities. In other words, the diagnostic criteria method does not say whether a group of cases belongs to a single disease or lies on a continuum of overlapping cases. This approach is, however, of great value in forming homogenous groups of patients for research purposes. The scientific methodology used to determine these diagnostic criteria makes it possible to draw up consensus definitions that can be adopted worldwide by different groups of researchers. Another advantage is that relatively small numbers of subjects can be used to characterize a new disease. This is particularly helpful for infrequent diseases.



As pioneers of the method, Dworkin and LeResche published the TMD research diagnostic criteria (RDC) in 1992.5 The TMD RDC articular and masticatory muscle conditions have been reduced to the subsets listed in Box 1-2. Dworkin and LeResche used the primary signs and symptoms (pain, tenderness) to place patients into one of three groups—muscle (group I), disc displacement (group II), and joint (group III) disorders—and then subdivided groups I and II depending on range of motion. To the traditional clinical measures based on somatic signs (Axis I), they added Axis II pain-related measures, which cover pain severity, psychologic status, and pain-related disability. It is important to note that the RDC deals only with TMDs and does not include other important clinical conditions.















 	Box 1-2 Research diagnostic criteria, Axis I: Clinical TMD conditions





 	Group I: Muscle disorders






 	• Myofascial pain



 	• Myofascial pain with limited opening
 



 
 	Group II: Disc displacements




 	• Disc displacement with reduction




 	• Disc displacement without reduction, with limited opening





 	• Disc displacement without reduction, without limited opening




 	 Group III: Arthralgia, arthritis, arthrosis




























Authority-based consensus









Themain characteristics of the above two approaches are displayed in Table 1-1. Their flaws can be summarized by the following statement: cluster analyses implicate very large samples but can not identify entities with low prevalence, whereas the diagnostic criteria approach may characterize non-existing entities. Therefore, these two methods should be combined while leaving room for a more subjective approach in which expert opinion plays a role.



























 	
Table 1-1 Main characteristics of two basic methods used for building classification systems*






 	Method for
classification


 	What it can do
 	Limitations


 	Flaws


 
 	Advantages











 	Cluster analysis

 	Determine what
entities really exist

 	Needs large
sample

Cannot define
entities with very
small prevalence



 	Observed groups must
be labeled from a
preexisting classification

Circular reasoning




 	Probably closer to
mechanisms











 	Diagnostic
criteria

 	Characterize an
already selected
group

 	A large fraction of
the cases are left
unclassified



 	Diagnostic criteria
must be extracted
from a group of
patients chosen
with preexisting
inclusion criteria
Circular reasoning


 	Allows standardization
of inclusions in clinical
studies











	*Reprinted with permission from Woda.4



































In the last few decades, groups of experts have been gathered by scientific societies and institutions to establish various classification systems. These organizations sought to control for “individual leadership subjectivity.” However, scientific societies and institutions themselves can be subjective, as shown by the large differences observed between the resulting classification systems. Despite the limitations, these classification systems have proven over time to be invaluable in providing a common worldwide language for clinical researchers. Actually, two leading scientific societies, the International Headache Society (IHS) and the International Association for the Study of Pain (IASP), have published comprehensive and detailed classification systems.1,6 The American Academy of Orofacial Pain (AAOP) expanded the first IHS classification7 to include all head, face, and neck conditions that could be associated with orofacial pain.8,9 This led to a classification (Box 1-3) that must be considered as a work in progress since updated editions will be published as new research data appear. 











 	Box 1-3 Classification of all head, face, and neck conditions that could be associated with orofacial pain*





 	Orofacial pain: Diagnostic range




 	Intracranial pain disorders





 	• Neoplasm, aneurysm, abscess, stroke, multiple sclerosis



 
 	Primary headache disorders (neurovascular disorders)




 	• Migraine, migraine variants, cluster headache, paroxysmal hemicrania, SUNCT, tension-type headache




 
 	Secondary headache related to disease/substances



 
 	Neurogenic/neuropathic pain disorders





 	• Paroxysmal neuralgias (trigeminal, glossopharyngeal, occipital)




 	• Continuous pain disorders (deafferentation pain: peripheral neuritis, postherpetic neuralgia, postinjury neuralgia)




 	• Sympathetically maintained pain



 
 	Extracranial pain disorders





 	• Eye, ear, nose, paranasal sinuses, lymph nodes, throat, salivary glands, neck




 
 	Intraoral pain disorders




 	• Dental pulp, periodontium, mucogingival tissues, tongue




 
 	Persistent idiopathic orofacial pain




 	• TMD conditions (see Box 1-2), atypical facial pain, stomatodynia (eg, BMS)




 	Mental disorders







 	• Somatoform disorders, pain syndromes of psychogenic origin





	SUNCT=Short-lasting unilateral neuralgiform headache attacks with conjunctival injection and tearing; BMS=burning mouth syndrome.
* Adapted with permission from Okeson.9


























Entities That May Cause Pain in the Orofacial Area 



Many head and neck conditions present as orofacial pain. Therefore, it is critical for all health care providers, regardless of disciplinary boundaries, to have an extensive knowledge of the array of disorders that may be responsible for the symptoms. Because different disease entities present with similar pain patterns in the head, face, and neck, clinicians must consider diseases unrelated to the masticatory system in their differential diagnoses.



It can be daunting to correctly identify all of the possible sources of a patient’s orofacial pain complaints, so it is essential to have a systematic approach. The scope of practice for the oral health care provider includes: (1) intraoral pain conditions, (2) musculoskeletal pain conditions affecting the mandible and associated structures, and (3) related medical conditions that either directly cause pain, refer pain to the region, or masquerade as orofacial pain.



Intraoral pain conditions



Intraoral pain includes odontogenic pain (see chapter 20) and pain associated with the mucogingival tissues, tongue, and salivary glands (see chapter 23). Odontogenic pain is defined as pain associated with the teeth and periodontium. Tooth pain includes reversible and irreversible pulpitis and pulpal necrosis. The pain is often referred to other teeth as well as to distant areas in the head, neck, and mandible. Pain conditions associated with the supporting tissues of the teeth include acute apical periodontitis, acute apical abscess, and acute periodontal abscess.



Mucogingival and tongue pain disorders may be localized or generalized throughout the mouth. Localized pain conditions include acute necrotizing ulcerative gingivitis, recurrent aphthous stomatitis, herpes simplex, candidiasis, and injury from trauma. Pain disorders associated with salivary disease or dysfunction can result from trauma, neoplasia, infection (eg, mumps), inflammation (eg, acute suppurative and chronic recurrent sialadentitis), and sialolithiasis (salivary calculi or “stones”). Systemic disorders and their treatments also can contribute to orofacial pain (eg, HIV, chemotherapy, radiation therapy).



Musculoskeletal pain disorders



Musculoskeletal conditions are the major cause of nonodontogenic pain in the orofacial region. They include cervical spine disorders and TMDs (see chapters 19 and 22). TMDs, as classified by the AAOP, include a disparate group of articular and nonarticular conditions that often have similar signs and symptoms. The temporomandibular joint (TMJ) disorders include developmental or acquired artic-ular disorders, articular disc disorders, inflammatory-immune disorders, infection, osteoarthritis, condylar dislocation, ankylosis, and fracture. Develomental disorders of the condyle include agenesis, aplasia (faulty development), hypoplasia (incomplete or underdevelopment), and hyperplasia (non-neoplastic overdevelopment). Acquired disorders include benign, malignant, or metastatic neoplasms. TMJ disc disorders involve disc displacement with reduction and without reduction as well as disc adhesion. Inflammation can occur in the synovium (synovitis) and/or capsule (capsulitis), and it can be related to a systemic polyarthritic or collagen disease (eg, rheumatoid arthritis, lupus, reactive arthritis). Osteoarthritis is a degenerative condition of the TMJ that can be active or stable (osteoarthrosis). Condylar subluxation or dislocation occurs when the condyle becomes positioned anterior and superior to the articular eminence and is unable to return to a seated position in the fossa. Fracture of the condyle usually results from direct trauma to the mandible but can be idiopathic, iatrogenic, or secondary to another pathologic process (see chapter 22). Masticatory muscle disorders include myofascial pain, myositis, myospasm or trismus, local myalgia (unspecified, eg, postexercise myalgia), contracture, and neoplasia (see chapter 22).



Related medical conditions masquerading as orofacial pain disorders



Medical conditions that are associated with orofacial pain can masquerade as orofacial pain conditions; these include intracranial disorders, neurovascular disorders (primary headache), neuropathic disorders, and extracranial disorders. The site of pain in the head, neck, and orofacial region is often not the primary source of the pain, making differential diagnosis extremely difficult. Referral of pain from one structure to another is common and is explained in part by the convergence of noxious input in the trigeminal spinal tract nucleus (see chapter 5).



Usually, disorders of the intracranial structures (such as neoplasia, aneurysm, hemorrhage, or hematoma) can be easily differentiated from orofacial pain conditions. They should be considered first in the diagnostic process because they can be life threatening and require immediate attention.



Neuro-vascular disorders associated with orofacial pain include migraine headaches, migrainevariant headaches, cluster headaches, chronic paroxysmal hemicrania, and tension-type headaches (see chapter 25). Migraine headache is divided into migraine with aura (classic migraine) and migraine without aura (common migraine). Tension-type headaches are believed to be a type of chronic or episodic migraine-like headache and may be associated with pericranial muscle tenderness.



Neuropathic pain is defined as pain initiated or caused by a primary lesion or dysfunction in the PNS (see chapters 7 and 24). Neuropathic pain disorders can be divided into either paroxysmal conditions or continuous painful conditions. The paroxysmal conditions associated with orofacial pain include trigeminal neuralgia and glossopharyngeal neuralgia (see chapter 24). The continuous neuropathic pain disorders associated with orofacial pain are syndromes characterized by compression or distortion, demyelination, infarction, or inflammation of the cranial nerves. Atypical facial pain and/or atypical odontalgia (phantom tooth pain, stomatodynia, or burning mouth syndrome [BMS]), acute herpes zoster, chronic postherpetic neuralgia, and neuromas are some examples of continuous pain conditions.



Extracranial pain disorders associated with orofacial pain include pain related to the eyes, ears, nose, sinuses, and throat. They can also be associated with cervical spine dysfunction involving the muscles, ligaments, joints, bones, and/or neural tissues of the neck. This can be explained by the convergence of noxious input from the upper cervical nerves with the trigeminal nerve, resulting in referred pain to the orofacial region (see chapter 5).



Summary 



This chapter first considered the definition of pain and the main theories that have been proposed to explain the physiologic mechanism of pain, and also provided a glossary of pain terms. Methods used in classification were described in the second part. As noted in this introductory chapter, classification is the result of a dynamic process based on experimental evidence as well as consensual opinions of experts. This means that definitions and classifications will never be definitively fixed; on the contrary, they will always be changing with the flow of new information. The third part of the chapter extended far beyond orofacial pain conditions in the stricter sense by outlining all the medical conditions that may cause pain in the orofacial area.
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Epidemiology of Orofacial Pain: Prevalence, Incidence, and Risk Factors 



Linda LeResche
 Mark Drangsholt 



This chapter introduces important epidemiologic concepts and reviews what is known about the epidemiology of specific orofacial pain conditions. The aim is to provide an understanding of how epidemiologic data can contribute to clinical practice as well as to provide information on the rates of and risk factors for specific orofacial pain problems.



What Is Epidemiology?



Epidemiology is the study of the distribution, determinants, and natural history of disease in populations.1 Although epidemiology has traditionally focused on well-defined diseases, epidemiologic methods are increasingly employed to study symptoms such as pain and other conditions for which patients are defined based on self-report or a combination of self-report and clinical findings. Morris2 has identified seven uses of epidemiology. For the clinician, the most important of these are the following: The use of epidemiologic data (1) in predicting an individual’s risk of having or developing a particular disease or disorder; (2) in completing the clinical picture, that is, in understanding where in the spectrum of disease an individual patient’s condition falls; and (3) in the clues it may provide about causes of a disease and, therefore, possible approaches to its treatment. Knowing the rates with which specific pain conditions occur in the population as a whole, as well as their rates in specific age and sex groups, can aid the clinician in thinking about the most probable diagnosis in a particular patient. Of course, a thorough history, examination, and appropriate diagnostic tests are warranted in any patient before making a definitive diagnosis.



Inherent in the definition of epidemiology are three important perspectives3: (1) the population perspective, which implies that, to understand the full spectrum of pain problems, pain conditions must be studied in entire populations, not only in persons seeking treatment; (2) the developmental perspective, which suggests that understanding pain across the life cycle is essential because factors influencing a specific pain condition may vary with age; and (3) the ecologic perspective, in which disease agents, characteristics of the host, and characteristics of the environment are all important in determining whether or how a condition manifests itself in a given person. This is similar to the biopsychosocial perspective on pain, which views pain as the result of the dynamic interaction of biologic, psychologic, and social factors.



Epidemiologic Measures 



Most of the epidemiologic data on chronic orofacial pain are prevalence data. Prevalence is simply the proportion of the population with a condition at a given time. Prevalence differs from incidence, which is the rate of onset of new cases of a condition over a specific period, usually a year. Incidence and prevalence are related such that:



Prevalence = Incidence × Mean Duration



It makes sense that the number of cases in the population at any given time is a function not only of the rate at which new cases occur but also of how long the condition typically lasts. (If the rate of onset of two conditions is the same, but one lasts 1 year and the other lasts 2 years, twice as many cases of the second condition will be found at any given time.) Although pain arising from caries and periodontal disease is generally acute if treatment is provided, most other orofacial pain conditions in the population follow a chronic-recurrent course.



In the epidemiologic sense, risk is the likelihood that people without a disease who are exposed to certain factors (called risk factors) will acquire the disease. It is useful to think about two kinds of risk factors: those that we can change, like smoking, are known as modifiable risk factors; and those that we cannot control, like age and sex, are sometimes called risk indicators.



Orofacial Pain Conditions 



Toothache, periodontal pain, and oral soft tissue pain



Because caries is the most common cause of pain in the teeth, the prevalence of toothache in a population depends on the rate of caries and the factors that influence that rate, such as diet, social class, and levels of fluoride in the water supply. One US national study4 found an overall prevalence of 12.2% among adults for toothache in the preceding 6 months, with little difference in prevalence rates for men and women. Rates decreased with age from 16.9% in 18- to 34-year-olds to 3.4% among those aged 75 years or older. A slightly higher prevalence was found in a survey of Toronto residents,5 where 14.1% of adults reported experiencing toothache in the previous 4 weeks. Toothache is likely the most common cause of orofacial pain among children; for example, a study of Australian schoolchildren found that about 12% had experienced at least one toothache before their fifth birthday, and almost one-third (31.8%) had experienced toothache by the age of 12 years.6



Few epidemiologic investigations of pain in the periodontal and oral soft tissues have been conducted. Population-based studies of herpes simplex and aphthous stomatitis, common oral lesions that typically cause acute, self-limiting pain, have found point prevalences of 1.6% and 0.9%, respectively.7 Pericoronitis, an acute infection around erupting third molars, commonly causes acute pain and trismus among persons in their late teens or early twenties, although no population-based prevalence data have been reported.



Temporomandibular disorder pain



Temporomandibular disorders (TMDs) are musculoskeletal conditions characterized by pain in the temporomandibular joint (TMJ) and/or the associated muscles of mastication (see chapters 17,18, and 22). TMD pain is by far the most common chronic orofacial pain condition, and it is similar to back pain in its intensity, persistence, and psychologic impact.8 TMD pain is rare in children prior to puberty.9 Table 2-1 lists several studies that inquired into the presence of ongoing pain in the temporomandibular region in adult populations (for review, see Drangsholt and LeResche.9). Rates range from 9% to 15% for women and from 3% to 10% for men. Considering the differences in definitions and in populations examined in the different studies, these rates are remarkably consistent. Interestingly, TMD pain appears to be 1.5 to 2 times as common in women than in men in nearly every study. Also, in all studies where there was a clear pattern for age-specific prevalence, the peak age was around 35 to 45 years.




























 	Table 2-1 Prevalence of pain in the temporomandibular region in adult populations






 	
 

 	
Prevalence (%)

 	 

 	 







 	Authors
 	Women
 	Men
 	F:M ratio
 	Peak age





 	Locker and Slade10


 	9.5

 	5.0


 	1.9


 	< 45







 	Von Korff et al8


 	15.0

 	8.0


 	1.9


 	25-44







 	Goulet et al11


 	9.0

 	5.0


 	1.8


 	35-54





 	Helkimo12


 	14.0

 	10.0


 	1.4


 	35-44




 	Matsuka et al13


 	11.7

 	9.9


 	1.2


 	20-39



















Although standardized research diagnostic criteria for TMDs are now available,14 few studies have yet used these criteria to examine the prevalence of myalgia (pain in the masticatory muscles) and/or arthralgia (pain in the TMJ) in nonpatient populations.



The few studies of onset rates of TMD pain that have been conducted (Table 2-2) indicate that incidence rates of TMD pain are approximately 2% to 3% per year. This fairly low incidence suggests that the high prevalence of TMD pain in the population is because of its relatively long duration, rather than high rates of onset.























 	Table 2-2 TMD pain incidence studies





 	Authors
 	Population
 	Incidence rate 
(per 100 person-years)








 	Von Korff et al15


 	1,062 US adult HMO enrollees

 	2.2









 	Kitai et al16


 	361 Japanese adolescent girls

 	2.4 to 3.9







 	Heikinheimo17


 	167 Finnish adolescents

 	1.8








 	Nilsson et al18


 	2,255 Swedish adolescents

 	2.9







 	LeResche et al19


 	1,674 US 11- to 14-year-olds

 	2.3






















Recent epidemiologic research has investigated risk factors for TMD pain. Both age and sex appear to strongly influence TMD prevalence, suggesting that some factor in women of reproductive age may be a risk factor (see also chapter 13). Preliminary studies19,20 indicate that estrogen may contribute to the development of these disorders. Two well-designed studies found that persons with pain in other body sites (eg, back pain, abdominal pain) were at increased risk for developing TMD pain.14,17,21 As with other chronic pain conditions, depression and psychosocial distress are likely important risk factors. The etiology of TMDs also appears to include genetic factors.22 Other hypothesized risk factors such as physical trauma, bruxism, dental extractions, antidepressant medications, and dental occlusal variables have insufficient evidence to support or refute their involvement as risk factors for TMDs at this time.



Headaches



There is a large amount of epidemiologic literature on headaches and on migraine headache in particular (see chapter 25 for diagnosis and treatment).23 Migraine headache is more prevalent in women than in men, and prevalence varies with age, peaking between age 35 and 45 for both genders. In this age group, prevalence averages about 20% for women and 7% for men. Nonmigrainous headaches (primarily tension-type headaches) are very common conditions experienced by 60% to 80% of adults. The prevalence of nonmigrainous headache is higher in women than in men, but the gender difference is much smaller than for migraine.































Neuralgias



Trigeminal neuralgia is head or face pain characterized by sudden, brief paroxysmal stabbing pain along one or more distributions of the trigeminal nerve (see chapters 1 and 24). Rare types of facial neuralgia, including glossopharyngeal neuralgia and postherpetic neuralgia, will not be reviewed here. Because neuralgia is much less common than TMDs, population-based prevalence studies to determine the number of cases would require investigating a huge number of people. However, because people with trigeminal neuralgia nearly always seek treatment for their pain problem, the number of people seeking treatment for the first time in a defined geographic region can serve as a fairly good measure of its incidence. Annual incidence rates for trigeminal neuralgia from two studies24,25 are based on records of treated cases over long periods of time in defined populations. Overall incidence rates are approximately 3 to 5 onsets per year per 100,000 people (ie, about 1/1,000 the rate of onset of TMD pain). The incidence rate rises with age in both studies; but one study shows a large sex difference, with higher rates in women, while the other shows a smaller difference. A recent UK study reports higher incidence rates for trigeminal neuralgia, about 27 per 100,000 person-years, also showing an increase with age and in women, but this study may include all types of trigeminal neuropathic pains.26



In addition to increased age and female gender, other possible risk factors for acquiring trigeminal neuralgia are multiple sclerosis, hypertension, and abstinence from alcohol and tobacco.



Other orofacial pain conditions



A few population-based studies exist for dysesthesias characterized by burning pain or discomfort in the oral soft tissues, eg, burning mouth syndrome (BMS) (see chapters 1 and 23 for diagnosis and treatment). Lipton et al4 found that less than 1% of the US population reported “a prolonged unexplained burning sensation in [the] tongue or any other part of [the] mouth.” Rates were somewhat higher in women than in men. Two other studies using broader case definitions reported rates of 4.5%4 and almost 15%27; the especially high rate in the latter study might be due in part to the older age of its population. Women and the very elderly seem to be at an increased risk for burning mouth pain. Loss of hormones with menopause may increase the risk, but the research on this subject is far from clear. The risk may also be much higher for persons of Asian or American Indian ancestry than for whites or African Americans.4 Many studies have found higher rates of psychologic disorders in persons seeking care for BMS than in control groups. However, no prospective population-based studies are available to assess whether the pain or psychologic distress occurred first, which limits the interpretation of these observations.



Two conditions of great interest to clinicians are atypical odontalgia, which is localized, usually throbbing pain in a tooth or tooth site without identifiable pathology, and atypical facial pain, which is continuous, nagging, deep, diffuse pain in the absence of other pain diagnoses or identifiable pathology (see chapters 1,20, and 24). There is increasing evidence that a majority of these conditions are neuropathic, although no population-based data exist. Two studies have reported that 3% of patients28 and 12% of patients29 still had persistent tooth pain 1 month and 1 year, respectively, after endodontic treatment was completed, although some of the subjects in the latter study may have had persistent pain at the start of the study, which explains the high prevalence. This latter study also showed that being female, having previous chronic pain conditions, or reporting preexisting tooth pain were strong risk factors for persistent pain after a year or more.



Other clinical studies also indicate that women are much more likely than men to seek care for atypical odontalgia and atypical facial pain, and that the mean age of persons seeking care is around 40 to 55 years. High rates of psychologic disturbance also seem to occur in clinical populations of these patients, but again, it is unclear whether these disturbances precede or follow the unremitting pain, and whether they are associated with having the pain problem or with seeking care.



The impact of orofacial pain



Pain can disrupt a number of aspects of everyday life, including work, social and recreational activities, and sleep. A study of residents of Toronto30 found that the most common impact of pain was worrying about one's health, which was experienced by over 70% of persons reporting pain. Forty-four percent of those with pain consulted a doctor or dentist; about 29% took medication; 14% reported sleep disturbance; and 4% to 8% reported taking time off from work, staying in bed, or avoiding family and friends. The more severe the pain, the more likely people were to report significant impacts. Many TMD patients experienced substantial psychologic impact and disruption of social and recreational activities.8



Summary 



Epidemiologic research can help clinicians understand the frequency, etiology, diagnosis, prognosis, treatment, and prevention of orofacial pain disorders. This chapter has noted the limited epidemiologic research on types of orofacial pain other than TMDs; more research is likely to provide large gains in our knowledge. Toothache is the most prevalent acute orofacial pain condition in children and adults, while TMDs are rare in children but cause the most prevalent chronic orofacial pain in adults. BMS and atypical odontalgia/atypical facial pain are less common, while trigeminal neuralgia is rare. Risk factors for TMDs include female gender, having preexisting pain conditions, and depression. Risk factors for other chronic orofacial pains are less well known but are likely similar. The impact of orofacial pain is often substantial and should not be underestimated.



References 



1. Lilienfeld AM, Lilienfeld DE. Foundations of Epidemiology, ed 2. New York: Oxford Univ Press, 1980.



2. Morris JN. Uses of Epidemiology, ed 3. Edinburgh: Churchill Livingstone, 1975.

OEBPS/images/Sessle_0009_001.jpg





OEBPS/images/Sessle_0010_001.jpg





OEBPS/images/Sessle_0024_001.jpg





OEBPS/images/Sessle_0008_001.jpg





OEBPS/page-template.xpgt
               



OEBPS/images/Sessle_0014_001.jpg





OEBPS/images/Sessle_0019_001.jpg
Orofacial pain

Acute and chronic orofacial pain with Chronic orofacial pain without
simple somatic etiology simple somatic etiology
|
Persistent idiopathic Primary headache Neuralgia
orofacial pain disorders
(neurovascular)

|
I I I I \ \
Stomatodynia Tension-  Migraine Cluster  Postinjury Trigeminal
(BMS) type headache neuralgia neuralgia
headache

Atypical ~ Arthromyalgia
facial pain

Myofascial Disc Arthrosis
pain  displacement






OEBPS/images/Sessle_0015_001.jpg





OEBPS/images/Sessle_0003_001.jpg
§  Quintessence Publishing Co, Inc
Chicago, Berln, Tokyo, London, Pars, Milan, Barcelona,
beeks  Istanbul, Sdo Paulo, Mumbai, Moscow, Prague, and Warsaw





OEBPS/images/Sessle_0004_002.jpg





OEBPS/images/cover.jpg
OROFACIAL PAIN

FROM BASIC SCIENCE TO
CLINICAL MANAGEMENT

SECOND EDITION

EDITED BY
BARRY J. SESSLE * GILLES J. LAVIGNE
JAMES P. LUND ¢ RONALD DUBNER






