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The American Academy of Orofacial Pain 
(AAOP), a membership organization, was 
founded in 1975 with the goal to improve 

the understanding and quality of education 
in temporomandibular disorders (TMDs) 
and orofacial pain. The stated mission of the 
AAOP is to be an organization of health care 
professionals dedicated to alleviating pain and 
suffering through the promotion of excellence 
in education, research, and patient care in the 
field of orofacial pain and associated disorders. 
The AAOP has also been the sponsoring orga-
nization for orofacial pain to be recognized as 
a specialty, which was achieved in March 2020 
as it is now considered the 12th dental specialty 
by the American Dental Association.

There have been six previous publications 
prior to this current edition of what commonly 
is referred to as the AAOP Guidelines. Dr 
Charles McNeill spearheaded the first two 
editions called Craniomandibular Disor-
ders: Guidelines for Evaluation, Diagnosis, 
and Management (Quintessence, 1990) and 
Temporomandibular Disorders: Guidelines 
for Classification, Assessment, and Manage-
ment (Quintessence, 1993). These publications 
focused predominantly on TMDs. As health 
care professionals and researchers became 
more conscious of the relationship between 
TMDs and other disorders of the head and 
neck, there was a need to expand the Guide-
lines to include disorders presenting as or 
related to TMDs. These disorders included not 
only headaches and neck disorders but several 
neuropathic pain conditions as well as biobe-
havioral factors. In 1996, under the editorship 
of Dr Jeffrey Okeson, the third version of the 
AAOP Guidelines was published, titled Orofa-
cial Pain: Guidelines for Assessment, Diagnosis, 
and Management. That edition used the term 

orofacial pain to echo the rapidly changing and 
expanding field of orofacial pain and to reflect 
the fact that TMDs and orofacial pain should 
not be regarded as separate conditions, but 
that TMDs should be considered part of the 
disorders that fall under the umbrella of orofa-
cial pain. Under the editorship of Dr Reny de 
Leeuw, the fourth edition of the Guidelines was 
published, which started to express evidence-
based concepts. This edition included a sepa-
rate chapter on cervical disorders to emphasize 
the close relationships between some orofacial 
pain disorders and cervical pain disorders, 
and—more importantly—to call attention to 
the differences and similarities associated with 
these disorders. The fifth edition, published in 
2013, adopted the Research Diagnostic Crite-
ria for Temporomandibular Disorders (RDC/
TMD) and the expanded TMD taxonomy based 
on the work of the International RDC-TMD 
Consortium now known as the International 
Network of Orofacial Pain and Related Disor-
ders Methodology (INfORM) Consortium. An 
updated definition of bruxism based on another 
international consensus work group was also 
adopted. Moreover, a new chapter was added 
in the fifth edition dedicated to the relation-
ship between pain disorders and sleep. The 
sixth edition, published in 2018, employed the 
International Classification of Diseases, Tenth 
Revision (ICD-10) diagnostic codes, and several 
chapters referenced the International Classifica-
tion of Headache Disorders, third edition (beta 
version; ICHD).

While the structure of the present work 
resembles previous editions, significant changes 
have been implemented in this current edition. 
All chapters contain essential updates, and some 
have undergone more changes than others. 
References have been updated throughout to 
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reflect the most current literature. When avail-
able, evidence-based material has been included 
to provide the reader with scientifically sound 
and effective diagnostic procedures and treat-
ment options. ICD-10 diagnostic codes and 
the new ICD-11 diagnostic codes have been 
used throughout the text. Furthermore, the 
International Classification of Headache Disor-
ders, third edition (ICHD) codes have been 
used, where appropriate. Chapter 1 has been 
updated with discussions related to the influ-
ence of gut-brain interactions and dysbiosis, 
nutrition, and stem cell therapies in relation to 
chronic pain. In chapter 2, the future of poten-
tial biomarkers and the need for personalized/
precision care are explored. Chapter 3 intro-
duces the Analgesic, Anesthetic, and Addic-
tion Clinical Trial Translations, Innovations, 
Opportunities, and Networks (ACTTION) 
and the American Pain Society (APS) pain 
taxonomy (AAPT) along with the International 
Classification of Orofacial Pain (ICOP) system. 
Moreover, the chapter reviews the newly imple-
mented ICD-11 classification system. Chapter 4 
contains general updates in patient assessment, 
and chapter 5 contains various general updates 
with greater emphasis placed on headache 
pathophysiology as well updates to management 
including new pharmacologic agents. Chapter 
6 was updated and expanded in terms of phar-
macotherapeutics and recognition of red ear 
and first bite syndromes. Chapter 7 contains 
general updates to the management strategies 
for several disorders in addition to a section on 
“newer trends” related to electronic cigarettes/
vaping and the SARS-CoV-2 global pandemic. 
In chapter 8, general updates to content and 
references have been provided with mapping 
of ICD-10 to ICD-11 classification coding 
changes. Chapters 9 and 10 have been updated 

to reflect more contemporary knowledge gained 
in relationship to cervical spinal disorders and 
associated headaches and extracranial and 
systemic causes of orofacial pain. Chapter 11 
provides expanded information related to brux-
ism with brief discussions on the topics of pedi-
atric obstructive sleep apnea, myofunctional 
therapy, and the glymphatic system. Chapter 
12 provides updates on the implementation 
of various screening tools for biobehavioral 
factors following the recommendations from 
the Diagnostic Criteria for Temporomandibular 
Disorders (DC/TMD). The chapter also incor-
porates updates in the description of several 
psychiatric diseases in line with the Diagnostic 
and Statistical Manual of Mental Disorders, 
Fifth Edition (DSM-5). Lastly, the glossary has 
undergone updates to reflect the emerging and 
expanding field of orofacial pain. New terms 
have been added, and obsolete and superfluous 
terms have been removed.

Finally, despite the various chapters contained 
within the Guidelines and the depth of discus-
sion among the included topics, it must be 
remembered that research is continuing and 
rapidly evolving, thus advancing and updating 
our knowledge and understanding of various 
conditions and management protocols. This is 
not intended to be an all-encompassing text-
book exploring complete details regarding all 
aspects of orofacial pain. Instead, it is meant to 
provide an overview and insights to assist the 
reader with the procedures of evidence-based 
assessment, diagnosis, and management of 
orofacial pain conditions, based on the most 
current scientific knowledge.

Gary D. Klasser and Marcela Romero Reyes
Co-chairs, AAOP Guidelines Committee
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1
Introduction to Orofacial Pain

Key Points
•	 Orofacial pain remains a prevalent and debilitating condition that exerts a significant social 

and economic impact on patients and the health care system.

•	 Many of the risk factors associated with temporomandibular disorders (TMDs) involve mechan-
ical, chemical, or environmental stressors that increase the likelihood of developing and main-
taining a chronic pathologic state.

•	 Sensitization and activation of trigeminal nerves and the subsequent development of peripheral 
and central sensitization are key pathophysiologic events leading to allodynia and hyperalgesia.

•	 Glial cells play an important role in the transition of acute to chronic pain by modulating the 
excitability state of nociceptive neurons in the trigeminal ganglion and spinal cord.

•	 Epigenetic influences on gene expression, mediated by our lifestyle and environment, signifi-
cantly impact the progression of TMD and migraine pathology, necessitating comprehensive 
therapy.

•	 In March 2020, the National Commission on Recognition of Dental Specialties and Certifying 
Boards officially recognized Orofacial Pain as the dental profession’s 12th specialty.   

•	 Discoveries from the Orofacial Pain Prospective Evaluation and Risk Assessment (OPPERA) 
study have helped to clarify specific risk factors and genes implicated in the development 
of TMDs.

•	 Given the complex multifactorial etiology of orofacial pain conditions, management may require 
multiple interventions, such as—but not limited to—pharmaceuticals, physical therapy, oral 
appliances, behavioral modifications, diet modifications, and forms of exercise that emphasize 
proper breathing and increasing flexibility. 

•	 The COVID-19 pandemic has had a major impact on the healthcare community and has driven 
advances in digital technology such as the use of telemedicine, phone apps, and other electronic 
aids that will forever change the medical landscape.
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The Spectrum of Orofacial Pain
Orofacial pain refers to pain disorders of the 
jaw, mouth, face, head, and neck. These anatom-
ical regions comprise an array of widely diverse 
structures and tissues ranging from dental pulp 
to the meninges of the brain. Pain conditions 
associated with these structures may derive 
from local factors or involve systemic, auto-
immune, infectious, traumatic, or neoplastic 
pathologies. These conditions include odonto-
genic and periodontal pains, musculoskeletal 
disorders such as temporomandibular disorders 
(TMDs), headache and neurovascular pains, 
vascular disorders, and neuropathic pains.

Underlying this kaleidoscope of pain possi-
bilities is a unifying system, the trigeminal 
sensory complex, in which impulses from the 
head and neck are conveyed by the branches of 
the trigeminal and upper cervical nerves to the 
trigeminal sensory nucleus in the brain stem. 
These impulses are modified by input origi-
nating within the trigeminal system and from 
higher regions of the central nervous system 
(CNS). Multiple areas of the brain process and 
interpret this input, giving rise to the sensation 
of pain and facilitating physiologic/adaptive 
responses, including behavioral changes.1

The diversity and complexity of orofacial pain 
conditions have led to recognition of the need 
for a specialized field of dentistry and for collab-
oration among multiple fields of medicine to 
improve care for patients afflicted with these 
disorders.

The Specialty of Orofacial Pain
Orofacial pain as a specialty has made significant 
strides in recent years. In 2009, the Commission 
on Dental Accreditation (CODA) approved 
orofacial pain as an area of advanced educa-
tion, and since 2011, multiple residency and 
fellowship programs have been accredited in 
the United States. The International Association 

for the Study of Pain (IASP) has recognized the 
need for orofacial pain education by develop-
ing a core curriculum on this subject for health 
care professionals.2 In March 2020, the National 
Academies of Sciences, Engineering, and Medi-
cine released a consensus study report on TMD 
entitled Priorities for Research and Care.3 This 
study, which was supported by the National 
Institute of Dental and Craniofacial Research, 
recommended improvements to education and 
training on TMDs for health care profession-
als, stating that “Deans of health professional 
schools … should ensure that their schools’ 
curricula include attention to TMDs…” and “The 
Commission on Dental Accreditation (CODA) 
should amend the accreditation standards for 
predoctoral dental programs to include screen-
ing, risk assessment, and appropriate evidence-
based interventions for TMDs.” In addition to 
these educational initiatives, the discipline of 
orofacial pain has been bolstered by the estab-
lishment of board certification processes and by 
increasing cooperation among advocacy groups, 
universities, professional organizations, and 
federal agencies. A landmark event occurred in 
March 2020 when the National Commission on 
Recognition of Dental Specialties and Certifying 
Boards officially recognized Orofacial Pain as 
the dental profession’s 12th specialty.  

The material covered in this chapter represents 
a broad overview of findings reported in peer- 
reviewed publications spanning the spectrum 
of conditions at the root of orofacial pain and 
current management practices. It is intended 
for health care professionals who evaluate and 
treat patients with orofacial pain and face the 
daunting task of keeping up with the literature 
in the ever-evolving arena of pain management. 

Pain
Understanding of orofacial pain conditions must 
be grounded in principles and concepts of pain 
in general. The IASP offers the following defi-



3

Pain

nition of pain (revised in 2020): “An unpleasant 
sensory and emotional experience associated 
with, or resembling that associated with, actual 
or potential tissue damage.”4 The IASP expands 
upon this definition with these six key notes: 

1.	 Pain is always a personal experience 
influenced to varying degrees by biologic, 
psychologic, and social factors.

2.	 Through their life experiences, individuals 
learn the concept of pain.

3.	 A person’s report of an experience as pain 
should be respected.

4.	 Although pain usually serves an adaptive 
role, it may have adverse effects on func-
tion and social and psychologic well-being.

5.	 Verbal description is only one of several 
behaviors to express pain; inability to 
communicate does not negate the possi-
bility that a human or a nonhuman animal 
experiences pain.

6.	 Pain and nociception are different 
phenomena; pain cannot be inferred solely 
from activity in sensory neurons.4

This final key note highlights an important 
distinction between the concepts of nocicep-

tion and pain. Nociception has been defined as 
“information processing triggered by noxious 
stimuli … (which) may lead to withdrawal or 
vegetative responses and/or to the sensation 
of pain”.5 In simple terms, nociception refers 
to basic signaling in the nervous system, while 
pain involves the interpretation and perception 
associated with those signals.

Classifications of pain

Pain may be viewed through the lenses of differ-
ent classification schemes, including what may 
be termed physiologic and anatomical classifi-
cations (Fig 1-1). A physiologic classification 
includes categories of nociceptive and inflam-
matory pain, as well as a third mechanistic 
descriptor recently adopted by the IASP and 
referred to as nociplastic pain. Nociceptive pain 
is momentary, nonpersistent pain that matches 
its stimulus (does not display an exaggerated 
response). It acts as a vital defense mechanism, 
stimulating behavioral and physiologic actions 
to prevent tissue damage in the face of a noxious 
stimulus. Inflammatory pain occurs in the 
setting of tissue damage (eg, due to mechanical 
trauma, heat, or infection).6 Tissue injury 

Fig 1-1  Pain classification schemes and typical behaviors.

CLASSIFICATION SCHEME TYPICAL BEHAVIORS

Anatomical Physiologic Functional/ 
Chronologic

Somatic
- Superficial
- Deep
Visceral

Nociceptive AcuteAcute

Inflammatory

Nociplastic Chronic 

Neuropathic

Defense/Withdrawal

Rest/Guarding

Illness
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prompts release of a host of inflammatory medi-
ators that interact with sensory neurons to 
increase the intensity and duration of nocicep-
tive signaling, leading to persistent pain that, in 
contrast to the momentary experience of noci-
ceptive pain, outlasts its stimulus. This 
persistence of inflammatory pain encourages 
protective behaviors (“vegetative responses” 
such as resting an inflamed body part) intended 
to limit further injury while healing occurs.7 
Nociplastic pain is defined by the IASP as pain 
that arises from altered nociception despite no 
clear evidence of actual or threatened tissue 
damage causing the activation of peripheral 
nociceptors. The IASP differentiates nociplastic 
from neuropathic pain (discussed later) with the 
clarification that nociplastic pain displays no 
evidence for disease or lesion of the somatosen-
sory system.4 This type of pain is characteristic 
of a group of disorders known as chronic over-
lapping pain conditions (COPCs) that includes, 
for example, fibromyalgia and irritable bowel 
syndrome (IBS).

Anatomical classifications include categories 
of somatic pain and visceral pain (see Fig 1-1). 
Somatic pain encompasses both superficial (eg, 
cutaneous, mucosal) and deep (musculoskeletal) 
pain. A site of noxious stimulation in superficial 
somatic tissues is usually easy for an individual 
to precisely locate, due at least partly to a rela-
tively high density of free nerve endings in 
dermal tissue relative to deeper tissues. This 
ability to localize pain serves as an early warning 
system to protect against injury to the integrity 
of the body’s outermost protective layers.8 In 
contrast, pain arising from musculoskeletal 
structures is prone to spread or refer beyond 
the locus of noxious stimulation. Visceral pain 
arises from internal organs and is often diffuse 
and difficult to localize. Such pain is also prone 
to refer to areas remote from the source of 
noxious stimulation, often to superficial somatic 
areas, as in the classic example of myocardial 
infarction being perceived in areas such as the 
chest wall.

The category of neuropathic pain traverses 
both physiologic and anatomical classification 
schemes. The IASP defines neuropathic pain 
as “pain caused by a lesion or disease of the 
somatosensory nervous system.”4 Such pain 
may be thought of as a faulty or hyperactive 
alert system, like a smoke alarm (the nervous 
system) going off even though fire (nonneural 
tissue damage) is absent.

Probably the most common distinction drawn 
in classifying pain is between acute and chronic.9 
This distinction is often framed in terms of time, 
with pain of less than 3 to 6 months duration 
labeled acute and pain persisting beyond this 
timeframe as chronic. These labels may be 
viewed in a slightly different light as functional 
rather than merely chronologic. In a functional 
sense, acute pain is pain that serves an essen-
tial protective function, alerting an organism to 
potential tissue damage and stimulating behav-
ior to avoid or mitigate that damage. Chronic 
pain, on the other hand, is pain that persists 
despite the lack of any biologically useful role, 
potentially becoming a disorder unto itself. 

Chronic pain has profound societal effects. 
The 2016 National Health Interview Survey 
found a point prevalence of chronic pain in the 
U.S. adult population of over 20% (50 million 
people), with 8% (approximately 20 million) 
having high-impact chronic pain causing 
frequent limitations to life or work activities. 
Female sex, lack of current employment, resi-
dence in a rural area, low socioeconomic status, 
and non-Hispanic white ethnicity were asso-
ciated with higher prevalence of chronic pain 
after adjusting for age.10 These findings high-
light the need for a better appreciation of the 
multifactorial nature of pain and the challenge 
of personalizing treatment to the needs of each 
individual patient.

Chronic pain is associated with high economic 
costs. In the United States, billions of dollars are 
lost annually due to decreased productivity, loss 
of work, and disability compensation. Chronic 
pain increases expenses for emergency room 
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visits, medication costs, and psychologic treat-
ment.8 The cost of pain is estimated to be similar 
to the combined annual costs of heart disease, 
cancer, and diabetes.11 

Orofacial pain conditions may fit simultane-
ously within more than one of the pain classifi-
cation schemes described above. For example, 
momentary pain elicited in a carious tooth by 
a cold beverage (reversible pulpitis) is an acute 
pain from a functional perspective, a nocicep-
tive pain from a physiologic perspective, and a 
visceral pain from an anatomical perspective. 
Temporomandibular joint (TMJ) pain of several 
months’ duration that is stimulated by chewing 
and lasts for several hours after cessation of the 
stimulus represents a deep somatic pain that is 
both chronic and inflammatory.

In addition to the general categories of pain 
outlined above, criteria have been established 
to guide the diagnosis of specific pain disorders. 
Three sets of diagnostic criteria focus specifi-
cally on orofacial pain:

•	 The diagnostic criteria for temporoman-
dibular disorders (DC/TMD), developed 
by the International RDC/TMD Consor-

tium Network (now known as INfORM, the 
International Network for Orofacial Pain 
and Related Disorders Methodology) of the 
International Association for Dental Research 
and the Orofacial Pain Special Interest Group 
of the International Association for Dental 
Research and published in 201412

•	 The International Classification of Headache 
Disorders (ICHD-3), published by the Inter-
national Headache Society and published in 
its third edition in 201813

•	 The International Classification of Orofacial 
Pain (ICOP), also by the International Head-
ache Society and published in its first edition 
in 202014

Each of these sets of diagnostic criteria 
includes a taxonomy that arranges pain condi-
tions hierarchically from broad categories of 
disorders to specific diagnoses based on patient 
history and examination findings. Specific 
conditions described by these criteria are more 
fully elucidated in subsequent chapters. As seen 
in Fig 1-2, there is overlap among these sets of 
criteria, and some differences in definitions 
and terminology exist with respect to specific 

Fig 1- 2  Diagnostic criteria for specific pain disorders. 

TMDs

DC/TMD
Headaches

ICHD-3

Idiopathic OFP
Cranial nerve pain

ICOP

Dentoalveolar/Periodontal/
Mucosal/Glanular/ 

Osseous neurovascular OFP
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diagnoses. Hopefully, these differences will be 
reconciled in the future as the field of orofacial 
pain continues to evolve to include data from a 
diverse array of disciplines. 

Pathways of Nociception

Peripheral innervation

The progression of a nociceptive impulse from 
its initiation in peripheral tissues to its trans-
formation in the cerebral cortex into the expe-
rience of pain may be visualized as occurring 
along a simplified pathway of successive sensory 
neurons (primary, secondary, tertiary). A more 
accurate picture might be that of a dense urban 
highway system encompassing a vast number of 
roads of varying sizes, from multi-lane freeways 
to one-way back alleys, with a dizzying network 
of on-ramps, off-ramps and intersections, and a 
plethora of signs and signals regulating traffic flow.

Nociception from peripheral tissues is initi-
ated by sensory receptors called nociceptors, 
which are free nerve endings located at the 
peripheral terminals of specialized primary 
sensory neurons. Nociceptors detect potentially 
harmful mechanical, thermal, or chemical stim-
uli. Many nociceptors respond to more than one 
of these forms of stimuli. This polymodal recep-
tivity is a feature unique to nociceptors; other 
sensory receptors of the body are specialized to 
a single modality (eg, innocuous mechanical or 
thermal stimuli). A sufficiently intense noxious 
stimulus triggers nociceptors to initiate action 
potentials that travel centrally along the axons 
of primary sensory neurons. The frequency of 
nociceptive action potentials increases as a func-
tion of increasing stimulus intensity, causing a 
summation in signal strength at the neuron’s 
central connection with a secondary neuron.15

The vast majority of nociceptive primary 
neurons have thin axonal fibers that conduct 
impulses more slowly than the larger-diameter 

fibers that are responsible for innocuous sensory 
impulses and initiation of skeletal muscle activ-
ity. Classification of peripheral neurons is based 
on axon diameter, degree of myelination, and 
the resulting conduction velocity (Table 1-1). 
Nociceptive primary neurons generally fall 
within the categories of Aδ fibers (thinly myelin-
ated) and C fibers (unmyelinated), although the 
borders between categories associating fiber 
types with types of sensory impulses are not well 
delineated: some unmyelinated fibers convey 
innocuous sensory information (eg, C fibers 
that conduct pleasant stroking sensations16), 
and under conditions of sensitization or demy-
elination, large-diameter fibers (Aβ fibers) that 
normally respond to innocuous stimuli convey 
information that is interpreted as nociceptive 
(see discussion below). 

The cell bodies of primary sensory neurons 
that carry input from the head and neck reside 
in the trigeminal ganglion (also referred to as the 
Gasserian or semilunar ganglion) at the conver-
gence of the three branches of the trigeminal 
nerve. Axons travel centrally from the trigeminal 
ganglion via a single large sensory root to enter 
the pons. Cell bodies of sensory neurons from 
the trunk and limbs reside in the dorsal root 
ganglia, and the axons of these neurons join with 
the spinal cord via the dorsal roots. Axons of 
primary sensory neurons synapse with second-
ary neurons in the trigeminal sensory nucleus 
(for impulses from the head and neck) or dorsal 
horn (for impulses from the trunk and limbs).   

Trigeminal branches
The ophthalmic nerve branch (V1) transmits 
only sensory information from its branches in 
the scalp, forehead, upper eyelid, conjunctiva, 
cornea, nose (including the tip of the nose), 
nasal mucosa, frontal sinuses and deep struc-
tures in these regions, as well as parts of the 
meninges (the dura and blood vessels). These 
branches merge to enter the skull through the 
superior orbital fissure. The ophthalmic branch 



7

Pathways of Nociception

also carries postganglionic parasympathetic 
motor fibers to the glands and sympathetic 
fibers to the pupillary dilator muscles.

The maxillary nerve branch (V2) carries only 
sensation from the lower eyelid and cheek, the 
nares and upper lip, the maxillary teeth and 
gingiva, the nasal mucosa, the palate roof of the 
pharynx, the uvula, the maxillary and ethmoid 
and sphenoid sinuses, and parts of the menin-
ges. Peripheral branches converge to enter the 
skull through the foramen rotundum. The nerve 
is then joined by the middle meningeal nerve 
carrying sensation from the middle meningeal 
artery and part of the dura.

The mandibular nerve branch (V3) transmits 
both sensory and motor impulses. The sensory 
component carries information from the lower 
lip, mandibular teeth and gingiva, floor of the 
mouth, anterior two-thirds of the tongue, chin 
and jaw (except the angle of the jaw, which is 
supplied by C2 and C3), parts of the external ear, 
parts of the meninges, and deep structures. The 
auriculotemporal nerve innervates most of the 

TMJ. Sensory branches merge to enter the skull 
via the foramen ovale. Motor axons transmit 
impulses from the trigeminal motor nuclei in 
the mid-pons to the muscles of mastication (ie, 
masseter, temporalis, medial pterygoid, lateral 
pterygoid, anterior digastric, and mylohyoid); 
the tensor veli palatini, involved with eustachian 
tube function; and the tensor tympani, which 
attaches to the malleus bone in the eardrum.  

The CNS structures affected by trigemi-
nal nociceptive input are also contacted by 
secondary neurons from the dorsal horn of the 
spinal cord. Therefore, potential pain input from 
regions outside trigeminal receptive fields may 
excite CNS structures that communicate with 
trigeminal nuclei and modulate their functions. 
The trigeminal system is directly or indirectly 
associated with the other cranial nerves, which 
are extensions of the brain that innervate tissues 
of the head and face.8 The specialized neurons 
of the olfactory, optic, and vestibulocochlear 
nerves that send smell, sight, sound, and balance 
information to the CNS do not travel through 

Table 1-1  Sensory fiber type and known stimulus

Sensory fiber Stimulus

Aα and Aβ Propioception and light touch.

Aδ Nociception (noxious mechanical, thermal, chemical).  
Fast, pricking quality of pain.

C Nociception (noxious mechanical, thermal, chemical).  
Slower, burning quality of pain.
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the trigeminal nuclei. However, nerves asso-
ciated with the nose, eye, and ear tissues do 
transmit proprioceptive, pressure, and poten-
tial pain impulses into the trigeminal nuclei. 
These cranial nerves, along with the oculomotor, 
trochlear, abducens, and the hypoglossal nerves, 
will not be reviewed here. However, a compre-
hensive orofacial pain evaluation should include 
a basic assessment of the function of all cranial 
nerves (see chapter 2).

Facial nerve 
The seventh cranial nerve is a mixed nerve that 
has five branches (temporal, zygomatic, buccal, 
mandibular, and cervical) that course through 
the parotid gland but do not innervate the gland. 
Its main function is motor control of most of 
the muscles of facial expression and the stape-
dius muscle of the middle ear. The facial nerve 
supplies parasympathetic fibers to the sublin-
gual and submandibular glands via the chorda 
tympani and to the lacrimal gland via the ptery-
gopalatine ganglion. In addition, it conveys taste 
sensations from the anterior two-thirds of the 
tongue to the solitary tract nucleus and trans-
mits cutaneous sensation from the skin in and 
around the earlobe via the nervous intermedius.

Glossopharyngeal nerve
The ninth cranial nerve is a mixed nerve 
comprised of somatic, visceral, and motor fibers. 
It conveys sensory information from the poste-
rior third of the tongue, tonsils, pharynx, middle 
ear, and carotid body. Taste sensation from the 
posterior third of the tongue as well as carotid 
body baroreceptor and chemoreceptor informa-
tion is transmitted to the solitary tract nucleus. 
Nociceptive input from the ear is sent to the 
spinal trigeminal nucleus. From the inferior 
salivatory nucleus, the glossopharyngeal nerve 
delivers parasympathetic control to the parotid 
and mucous glands throughout the oral cavity 
while motor fibers from the nucleus ambigu-
ous project to the stylopharyngeus muscle and 

upper pharyngeal muscles. An altered gag reflex 
indicates glossopharyngeal nerve damage. 

Vagus nerve
The tenth cranial nerve originates in the brain 
stem and extends to the abdomen and inner-
vates virtually all organs from the neck to the 
transverse colon except the adrenal glands. It 
supplies visceral afferent fibers to the mucous 
membranes of the pharynx, larynx, bronchi, 
lungs, heart, esophagus, stomach, intestines, 
and kidneys and distributes efferent or parasym-
pathetic fibers to the heart, esophagus, stomach, 
trachea, bronchi, biliary tract, and most of the 
intestine. Also, the vagus nerve affects motor 
control of the voluntary muscles of the larynx, 
pharynx, and palate and carries somatic sensory 
fibers that terminate in the skin of the poste-
rior surface of the external ear and the external 
acoustic meatus. Through these connections, 
the vagus affects activities as varied as respi-
ration, cardiac function, sweating, digestion, 
peristalsis, hearing, and speech.

Spinal accessory nerve
The eleventh cranial nerve innervates the cervi-
cal muscles, the sternocleidomastoid and trape-
zius, which are coactivated during masticatory 
behaviors. Like the trigeminal motor nucleus, 
the accessory motor nuclei are rich in norepi-
nephrine receptors, which can facilitate vigilant 
behaviors. Nociceptive afferents from the cervi-
cal muscles converge onto the spinal trigeminal 
nucleus. It is notable that cervical myofascial 
pain seems to be prominent in patients with 
orofacial pain.

Central connections

Trigeminal sensory nuclei
All pressure, proprioception, chemical, and 
temperature sensory input from the face and all 
nociceptive inputs from the face, head, and neck 
are transmitted to the cell bodies of second-
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ary neurons in the trigeminal sensory nuclei.8 
These nuclei are located in bilateral columns on 
either side of the brain stem, stretching from the 
midbrain rostrally and blending caudally with 
the dorsal horn of the cervical spinal cord (Fig 
1-3). Moving in a rostrocaudal direction, the 
trigeminal sensory nuclei comprise the mesen-
cephalic nucleus (in the midbrain), which is 
involved in jaw reflex activity, the main sensory 
nucleus (in the pons), which receives proprio-
ceptive and pressure input from orofacial struc-
tures, and the spinal trigeminal nucleus.15

The mesencephalic nucleus, which is func-
tionally more a ganglion than a nucleus, houses 
the cell bodies of the proprioceptive neurons 
that convey input from the apical periodontal 
ligament and the muscle fibers that contract 

during the jaw-closing reflex. These proprio-
ceptive neurons, and possibly the blink reflex 
nerves, represent the only peripheral nerves 
with cell bodies located within the CNS.8,17 The 
neurons are monosynaptic and pass through the 
mesencephalic nucleus to synapse in the trigem-
inal motor nuclei located medially to the much 
larger main sensory nucleus. The main sensory 
nucleus receives the facial proprioceptive and 
pressure input for orofacial behaviors other 
than the jaw-closing reflex (eg, chewing, kiss-
ing, smiling, and light touch). These neurons 
have their cell bodies in the trigeminal ganglion 
and synapse in the main sensory nucleus where 
input is conveyed to the motor nuclei by arrays 
of small interneurons.8 

5 C2
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Fig 1-3  Trigeminal sensory pathways and motor response to referred pain. The primary neurons from a pain site 
in facial lamina 5 and from the pain source in the C4 receptive field each converge on lamina 5 of the subnucleus 
caudalis and excite the same secondary neurons. As these secondary neurons ascend, they arborize with the 
subnucleus oralis and subnucleus interpolaris (not shown) and many reticular formation structures before synaps-
ing with tertiary neurons in the thalamus. The tertiary neurons are thalamo-cortico-basal ganglia-limbic circuits 
that interpret pain and generate the descending motor and pain modulatory reactions to pain interpretation. The 
descending motor neurons also arborize with reticular formation locations and connect, via interneurons, to the 
trigeminal motor nucleus and to all cranial nerve motor nuclei. Note that trigeminal input is never analyzed in iso-
lation, as primary sensory and spinal thalamic tract input is also always being presented to the brain for analysis. 
RF, reticular formation structure; SNO, subnucleus oralis; STT, spinal thalamic tract.
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The spinal trigeminal nucleus (SpV) is located 
in the medulla and consists of three subnuclei.18 
From rostral to caudal, they are the subnucleus 
oralis (Vo), subnucleus interpolaris (Vi), and 
subnucleus caudalis (Vc). Subnuclei oralis and 
interpolaris receive chiefly temperature infor-
mation from Aδ fibers and non-nociceptive 
tactile input from Aβ fibers.8 They also receive 
some nociceptive input originating from intra-
oral structures. The subnucleus caudalis is 
sometimes referred to as the medullary dorsal 
horn1 due to the similarity of its cellular orga-
nization to that of the dorsal horn of the spinal 
cord. It receives the bulk of the nociceptive input 
from trigeminal receptive fields. In response 
to nociceptor activation, neuropeptides and 
other inflammatory agents are released in the 

1 This term is sometimes used to refer to the spinal nucleus in its entirety, ie, all three subnuclei taken together.

spinal trigeminal nucleus and can cause exci-
tation of neurons and glial cells that promotes 
development of central sensitization, allodynia, 
and hyperalgesia, which are physiologic events 
associated with acute and chronic pain.19,20 

Receptive fields in the face are organized 
somatotopically in an “onion peel” configura-
tion (Fig 1-4) such that, regardless of which 
trigeminal nerve branch carries their input, 
nociceptive primary afferent neurons from the 
most anterior areas of the face synapse with 
secondary neurons in the most rostral areas 
of the Vc. Moving outward and posteriorly in a 
ring-like fashion from the most anterior regions 
of the face, primary neurons terminate centrally 
in progressively more caudal areas of Vc (see 
Fig 1-4).8 For instance, A and C-fiber neurons 

Fig 1-4  The trigeminal (V) complex. (Reprinted from Hu and Wada8 with permission.)
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from area 5 in the face, whether they start in 
V1, V2, or V3, all synapse with secondary noci-
ceptive neurons in the most caudal aspect of 
the subnucleus caudalis, lamina 5. Such conver-
gence means that a dural blood vessel, masseter 
muscle, or a tooth or tongue nociceptive afferent 
could excite the same secondary neurons. 

This convergence is a probable anatomical 
basis for referred pain and is not restricted to 
the trigeminal nerve branches. SpV receives 
peripheral input from the upper cervical sensory 

nerves as far caudally as C5. Therefore, noci-
ceptive input from cervical and upper shoul-
der areas converges onto the same secondary 
neurons that receive signals from the face, 
head, and oral cavity, meaning that trapezius 
or sternocleidomastoid nociceptive afferents 
can excite secondary neurons that also receive 
input from facial tissues.21-23 Nociceptive input 
carried by branches of the facial, glossopharyn-
geal, and vagus nerves likewise converges onto 
SpV neurons (Table 1-2). This neuronal organi-

Table 1-2  Nociceptive input to spinal nucleus

Peripheral nerve or nerve branch Structures/areas innervated

Ophthalmic (V1) Nasal mucosa
Cranial vessels
Cornea
Conjunctiva

Maxillary (V2) Skin
Teeth
Oral mucosa
Nasal mucosa

Mandibular (V3) Skin
Oral mucosa
Temporomandibular joint
Jaw muscles
Cranial vessels

Nervus intermedius of facial nerve (VII) Ear lobe

Glossopharyngeal (IX) Ear
Tongue (posterior third)
Pharynx 
Larynx

Vagus (X) Pharynx
Larynx

C2–C4, possibly C5 Posterior head and neck
Auricle
External acoustic meatus
Anterior neck
Angle of mandible
Shoulders
Upper thoracic region (greater occipital nerve [GON] 
and lesser occipital nerve, greater auricular, transverse 
cervical, supraclavicular)



12

Introduction to Orofacial Pain1

zation may help to explain the high prevalence 
of painful comorbidities in tissues of the head 
and face (ie, headache and sinusitis, headache 
and TMDs, neck pain and facial pain). 

All of the CNS structures affected by trigem-
inal nociceptive input are also contacted by 
secondary neurons from the dorsal horn of the 
spinal cord.24 Therefore, potential pain input 
from regions outside trigeminal receptive fields 
may excite CNS structures that communicate 
with trigeminal nuclei and modulate their 
functions.

Neurons whose cell bodies are housed within 
the dorsal horn include projection neurons, 
whose ascending axons relay sensory input to 
higher CNS areas, as well as a vast number of 
interneurons, which modify signals at the level 
of the brainstem. Some projection neurons are 
nociceptive specific, ie, they receive input only 
from nociceptive primary afferent fibers. Other 
projection neurons receive a variety of signals, 
including both nociceptive and non-nociceptive 
sensory input, and are called wide dynamic 
range neurons (WDRs).

Whether and with what frequency a second-
ary neuron fires action potentials in response to 
peripheral nociceptive input depends on both 
spatial and temporal summation, ie, whether 
incoming signal frequency at a given location 
within a given time is sufficient to overcome 
inhibitory influences (see following section, 
“Modulation of Pain”) and reach the thresh-
old required to excite the secondary neuron’s 
membrane and evoke a response. This thresh-
old is not “set in stone” but is dynamic and can 
be modified as cytokines and other sensitizing 
molecules induce changes in the type, number, 
and activity level of receptors and ion channels 
in the secondary neuron’s cell membrane (see 
discussion of sensitization below).

Axons of secondary neurons that project 
information for touch and proprioception follow 
the lemniscal pathway. This pathway ascends 
via the dorsal column of the spinal cord before 
decussating in the medulla.25 Branches from the 

lemniscal pathway are involved in local inhibi-
tion of pain. On the other hand, the pathway 
responsible for transmitting information about 
pain and nonpainful temperatures is called the 
spinothalamic pathway.26 In this pathway, the 
synapse between a primary and a dorsal horn 
secondary sensory neuron occurs on the same 
side of the spinal cord. Secondary neurons 
have a single axon that crosses the midline to 
the contralateral side of the spinal cord before 
ascending as part of the lateral spinothalamic 
tract. Hence, this pathway follows the side of 
the body opposite to where the signal orig-
inated. The difference between the lemnis-
cal pathway (for touch and proprioception) 
and the spinothalamic pathway (for pain and 
temperature) has important clinical implications 
because some injuries that only affect one side of 
the spinal cord may interrupt only the sense of 
touch with respect to one side of the body, while 
other injuries may only alter pain sensation. 
In similar fashion to the spinothalamic tract, 
trigeminal secondary axons originating in the 
main sensory nucleus and SpV decussate before 
ascending via the ventral trigeminal lemniscus 
to higher CNS centers.25

As secondary axons carrying information 
about pain and nonpainful temperatures ascend 
from the SpV toward the thalamus, they send 
multiple offshoots (arborizations) to various 
areas of the reticular formation of the brain 
stem. The reticular formation plays important 
roles in the control of baseline processes such 
as behavioral arousal, consciousness, and moti-
vation and therefore represents an early oppor-
tunity in the chain of neuronal transmission for 
nociception to elicit subconscious physiologic 
responses.8,24,27,28 Secondary neurons that are 
stimulated by glutamate-releasing Aδ fibers 
arborize less than those receiving impulses 
from slower-conducting C fibers, which release 
a wide variety of neurotransmitters and neuro-
peptides.8,29,30 Thus, information from Aδ fibers 
stimulates a much faster nocifensive (ie, protec-
tive reflex) response than that elicited by C 
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fiber input, which is important in maintaining 
persistent pain and coordinating reparative and 
behavioral responses.

Axons of secondary SpV neurons carry noci-
ceptive impulses to the rostral ventral medulla 
(RVM) and periaqueductal gray (PAG) and then 
on to tertiary neurons whose cell bodies reside 
in the thalamus. These thalamic neurons form 
connections with higher brain centers, including 
primary and secondary somatosensory corti-
ces, prefrontal cortex, anterior cortex, amygdala, 
and nucleus accumbens. The brain contains no 
single “pain center”; rather, the interplay of 
multiple cerebral regions transforms the neural 
activity of nociception into the multidimen-
sional experience of pain.

Three dimensions of this pain experience 
were described in a 1968 chapter by Melzack 
and Casey as sensory-discriminative, cognitive-
evaluative, and motivational-affective.31 The 
sensory-discriminative dimension includes 
sensation of pain characteristics such as 
location, intensity, duration, and quality. 
Motivational-affective refers to the emotion-
charged urge to take action to escape the unpleas-

antness of the pain. The cognitive-evaluative 
encompasses appraisal of the meaning of the 
pain experience and may be heavily influenced 
by cultural factors. 

Melzack and Casey31 provided a useful illus-
tration of these three pain dimensions in action: 
Imagine someone being given a hot beverage 
in a mug belonging to her friend. Upon picking 
up the mug, the individual immediately senses 
painful, unpleasant heat in the palms and fingers 
(sensory-discriminative) and feels a strong urge 
to immediately drop the mug (motivational- 
affective). However, the individual is simultane-
ously aware that allowing the mug to shatter on 
the floor would be socially awkward and might 
give offense to her friend (cognitive-evaluative) 
so instead she quickly but carefully sets the mug 
on the table.

Functional magnetic resonance imaging has 
provided insights into areas of the cortex that 
are active during pain and the roles these areas 
play in different dimensions of pain. Some of 
these insights are summarized in Table 1-3 and 
grouped according to the three dimensions of 
pain described above.

Table 1-3  Brain regions associated with dimensions of pain

Cerebral structure/region Aspect of pain
Dimension of pain  
(per Melzack and Casey31)

1° somatosensory cortex Sensory processing Sensory-discriminative

Insular cortex Emotional and arousal response; 
attentional processing

Motivational-affectiveCingulate cortex Emotional and arousal response; 
attentional processing

Amygdala and hippocampus Anticipation of pain

Prefrontal cortex Reframing/contextual evaluation of 
event

Cognitive-evaluative

Thalamus Sensory processing; modulation of 
input to limbic system
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Nociceptive impulses generated by poten-
tial or actual tissue damage are one of many 
types of input that are continually assessed 
and evaluated throughout the various levels 
of the CNS. The senses (smell, sight, hearing, 
touch, and taste) alert the brain to stimuli 
through thalamic-amygdala and thalamic- 
cortical-amygdala circuits, and those data 
streams are analyzed and compared to stored 
information within the brain to facilitate an effi-
cient behavioral response.32,33 Ongoing proprio-
ceptive, nociceptive, thermoreceptive, barore-
ceptive, chemoreceptive, and vestibular input 
provides sensory information to the brain about 
how effectively its tissues are responding and 
enables the brain to make ongoing behavioral 

adjustments aimed at maintaining efficiency. 
Pain stimulates CNS-coordinated behavioral 
responses including motor commands and 
changes in muscle and glandular activity and 
also evokes autonomic nervous system modu-
lated cranial nerve responses.8,34,35 Hence, pain 
signals provide the brain an opportunity to 
make behavioral adjustments to avoid further, 
potentially damaging stimuli.36 The multilevel 
complexity of pain processing in the nervous 
system suggests that in many cases, success-
ful pain control needs to rely on more than an 
attempt to isolate and control peripheral tissue 
damage because pain is ultimately an experience 
generated by the brain, and brain activity must 
therefore be a focus of treatment.
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treated with, 143
posttraumatic trigeminal neuropathic pain treated 

with, 143
temporomandibular disorders treated with, 229
trigeminal neuralgia treated with, 131

Brain
gut-brain interactions, 26–27
pain and, 13t

Brainstem reticular formation, 12
Breathing-related sleep disorders, 329
Briquet syndrome, 329
Bruxism

awake, 285
definition of, 285
risk factors for, 286
sleep. See Sleep bruxism.

Burning mouth syndrome, 147–150, 148b

C
CADASIL. See Cerebral autosomal dominant 

arteriopathy with subcortical infarcts and 
leukoencephalopathy.

Caffeine, 304
Calcitonin gene-related peptide, 16–18, 17f, 96, 98, 

108, 199
Calcitonin gene-related peptide receptor, 304
Calcitonin gene-related peptide receptor antagonists

cluster headache treated with, 110
migraine treated with, 98–99, 101

Cancer pain, 179–181
Candida spp, 178
Candidiasis, 178–179
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neurodegenerative diseases that cause, 146–147
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Tolosa-Hunt syndrome as cause of, 146
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Cervical pain disorders, 71
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Chronic overlapping pain conditions

definition of, 4, 28
gender and, 26
orofacial pain and, 28–29

Chronic pain
contributing factors

emotional trauma, 28
epigenetics, 26
genetics, 24, 26
gut-brain interactions, 26–27
mental health, 27–28
nutrition, 27
psychiatric disorders, 27–28
psychologic trauma, 28
sex, 26

definition of, 122
description of, 4–5
polysomnography findings in, 305, 306f
sleep disorders and, 27, 42, 72, 303–305
temporomandibular disorders and, 194
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triptans for, 109–110

CMV. See Cytomegalovirus.
CODA. See Commission on Dental Accreditation.
Cognitive behavioral therapy, 309–310
Cognitive-evaluative dimensions, 13
Cold sore, 176
Combined periodontal-endodontic lesions, 169–170
Commission on Dental Accreditation, 2
Complex overlapping pain conditions, 330
Complex regional pain syndrome, 146–147
Comprehensive evaluation

description of, 38
diagnostic tests. See Diagnostic tests.
history taking, 38–43. See also History taking.
physical examination. See Physical examination.

Computed tomography, 51
Conditioned pain modulation, 21
Condylectomy, 241
Condyles

fractures of, 195, 218
hypoplasia of, 219

Condylotomy, 241
Condylysis, 215–216
Cone beam computed tomography, 51
Confusion, 72
Connective tissue diseases

juvenile idiopathic arthritis, 287
rheumatoid arthritis, 286–287
Sjögren syndrome, 287–288
systemic lupus erythematosus, 286
systemic sclerosis, 288

Consultation, 334
Continuous pain, 41
Continuous positive airway pressure, 310–311
Contracture, 221
Convergence, 18–19
Conversion disorder, 331
COPCs. See Chronic overlapping pain conditions.
Coping, 318
Coronoid hyperplasia, 224
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Corrected deviation, 46
Cortical spreading depression, 96–97
Corticosteroids, 228–229
Costen syndrome, 63
COVID-19

coagulopathy caused by, 84
dysgeusia caused by, 183
headache associated with, 87
healthcare community affected by, 1
telemedicine and, 30

CPAP. See Continuous positive airway pressure.
CPM. See Conditioned pain modulation.
CPSP. See Central poststroke pain.
Cracked tooth syndrome, 170
Cranial bones, 279
Cranial nerves

facial nerve, 8, 11t
glossopharyngeal nerve, 8, 11t
screening of, 43–44, 44t
spinal accessory nerve, 8
trigeminal system and, 7
vagus nerve, 8, 11t

Craniocervical mandibular system, 265
Craniofacial pain, 264
Craze lines, 170
CRPS. See Complex regional pain syndrome.
Cryotherapy, for trigeminal neuralgia, 132
CSD. See Cortical spreading depression.
CSDs. See Cervical spine disorders.
CSF. See Cerebrospinal fluid.
CT. See Computed tomography.
Cutaneous mechanoreceptors, 7t
Cutaneous nociceptors, 7t
Cutaneous thermoreceptors, 7t
CVT. See Cerebral venous thrombosis.
Cyclic alternating pattern, 308
Cyclobenzaprine, 310
Cytomegalovirus, 175, 177–178

D
Daytime sleepiness, 42
DC/TMD. See Diagnostic Criteria for 

Temporomandibular Disorders.
D-dimer, 84
Deafferentation pain, 136
Degenerative joint disease, 215
Delayed sleep phase, 306
Delta sleep, 301
Demyelination, 127
Dental attrition, 197
Dental disease, 171
Dental examination, 47–48
Dental history, 42
Dentinogenesis imperfecta, 171
Dependent personality disorder, 333
Depression, 43, 66, 201, 318, 322

Descartes, René, 22
Diagnosis. See also specific disorder, diagnosis of.

gold standard for, 48
methods of, 37

Diagnostic anesthesia, 52–53, 53t
Diagnostic classification systems. See also specific 

system.
development of, 63
history of, 64–65
key points, 62
purpose of, 63
terminology, 63–64

Diagnostic Criteria for Temporomandibular 
Disorders, 5, 46, 48, 66–67, 202, 223, 320, 336

Diagnostic tests
casts, 54
computed tomography, 51
cone beam computed tomography, 51
electrodiagnostic testing, 49–50
electromyography, 49
hematologic studies, 54t, 55
imaging, 50–52
jaw-tracking devices, 49
laboratory tests, 54t, 55
magnetic resonance imaging, 51, 83
neurosensory testing, 52
orthopantography, 50–51
panoramic radiography, 50–51
reliability of, 48
sonography, 50
thermography, 49–50
validity of, 48
vibration analysis, 50

Diclofenac, 231
Differential diagnosis, 68–72
Diffuse noxious inhibitory control, 21
Diffuse pain, 172
Digital technologies, 30
Direct trauma, 195
Disc derangements

osteoarthritis secondary to, 199
prevalence of, 192

Disc displacement
acute, 233
characteristics of, 210–211
in children, 197
with reduction, 211
with reduction with intermittent locking, 211–212
without reduction with limited opening, 212
without reduction without limited opening, 212

Disc-condyle complex
anatomy of, 190, 191f
disorders involving, 211–213

Discectomy, 241
DJD. See Degenerative joint disease.
DN4. See Douler Neuropathique.
DNIC. See Diffuse noxious inhibitory control.
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Dopaminergic pathways, 304
Douler Neuropathique, 40
Drug agreement, scheduled, 56
Dual-axis coding, 319–321
Dualism, mind/body, 22
Duloxetine, 310
Dural arteriovenous fistulae, 83
Dural-trigeminovascular system, 95, 95f
Dysbiosis, 19
Dysgeusia, 183
Dysphagia, 271–272
Dystonia

cervical, 271–272
oromandibular, 284

E
Eagle syndrome, 272
Ear(s)

otoscopic examination of, 47
pain involving, 46, 280–281, 281t
physical examination of, 46–47

Earaches, 280
EBV. See Epstein-Barr virus.
E-cigarettes, 182–183
Ectopic pacemaker sites, 128
EEG. See Electroencephalography.
EGS. See Electrogalvanic stimulation.
Electric pulp testing, 170
Electrodiagnostic testing, 49–50
Electroencephalography, 301–302, 302f
Electrogalvanic stimulation, 233–234
Electromyography, 49, 301
Electronic cigarettes, 182–183
Electrooculography, 301
Electrotherapy, 233–234
EMG. See Electromyography.
Emotional anesthesia, 327
Emotional trauma, 28
Enteric nervous system, 19
EOG. See Electrooculography.
Epidural hematoma, 82
Epigenetics, 1, 26
Epinephrine, 19
Epstein-Barr virus, 175, 178
Epworth Sleepiness Scale, 42
Ergot derivatives, for migraine, 98, 99t
Erythema migrans, 284
Erythematous candidiasis, 178
Estrogen, 199
EULAR. See European League Against Rheumatism.
European League Against Rheumatism, 286–288
European Union Innovative Medicines Initiative 

consortium, 56
External auditory canal, 47
Eye pain, 279–280, 280b

F
Face, receptive fields in, 10f, 10–11
Facial migraine, 94
Facial nerve

anatomy of, 8, 11t, 44t
palsy of, 284

Facial pain
persistent idiopathic, 150
stylohyoid ligament inflammation as cause of, 272

Factitious disorder, 331
Famciclovir, 177
Familial hemiplegic migraine, 97
Familiar pain, 45, 210
Fever blister, 176
FHM. See Familial hemiplegic migraine.
Fibromyalgia, 219, 222–223, 288–289
Fibrous ankylosis, 213
First-bite syndrome, 153–154, 283
“Flight or fight” response, 19
Fractures

condylar, 195, 218
subcondylar, 195
temporomandibular joint, 218
tooth, 170–171

Free radicals, 200
Fremanezumab, 110
Frovatriptan, 99t, 101
Functional magnetic resonance imaging, 13
Functional neuroimaging, 52
Fusospirochetal disease, 173

G
GABA receptors, 26
Gabapentin

sleep disorders treated with, 310
trigeminal neuralgia treated with, 130, 132, 140
trigeminal postherpetic neuropathy treated with, 144

Gabapentinoids
chronic postsurgical pain treated with, 140
temporomandibular disorders treated with, 231
trigeminal neuralgia treated with, 132

Galcanezumab, 110
Gamma-aminobutyric acid, 304
Gap junctions, 16
Gasserian ganglion, 6, 132
Gastroesophageal reflux disease, 285
Gate control theory, 20–21
GCA. See Giant cell arteritis.
GCPS. See Graded Chronic Pain Scale.
General assessment

comprehensive evaluation. See Comprehensive 
evaluation.

key points, 36, 77
objective of, 37
screening evaluation. See Screening evaluation.
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General distress, 201
General inspection, 44
Generalized anxiety disorder, 326
Generalized Anxiety Disorder 7, 324
Genetic vasculopathy, 84–85
Genetics, 24, 26
Geniculate neuralgia, 135
Geographic tongue, 181
GERD. See Gastroesophageal reflux disease.
Giant cell arteritis, 83, 289, 291
Gingival abscess, 167
Gingivitis, necrotizing, 173
Glial cells, 16, 26
Glossal pain, 172–175
Glossopharyngeal nerve, 8, 11t, 44t, 134
Glossopharyngeal neuralgia, 123t, 134–135
Glucocorticoid receptor gene, 200
Glucocorticoids, for giant cell arteritis, 83
Glucosamine hydrochloride, 231
Glycerol rhizotomy, 133–134
Glymphatic pathway, 300
Glymphatic system, 27
Graded Chronic Pain Scale, 43, 322
Graft versus host disease, 180–181
Gut-brain interactions, 26–27
GVHD. See Graft versus host disease.

H
Head and facial pain

Barré-Liéou syndrome, 292
blood vessels, 289, 291, 291b
connective tissue diseases. See Connective tissue 

diseases.
cranial bones, 279
description of, 272
ears, 280–281, 281t
eyes, 279–280, 280b
fibromyalgia, 288–289
key points, 278
Lyme disease, 284
lymphatic system, 289
multiple sclerosis, 284
nose, 282, 283b
oromandibular dystonia, 284
paranasal sinus complex, 282, 283b
salivary glands, 282–283
sleep bruxism as cause of, 29, 197, 227, 236, 285–

286. See also Bruxism.
systemic causes of, 284–293
throat, 283, 283b
vertebro-basilar artery syndrome, 291

Head and neck
cancer treatment of, 180
muscles of, 45

Headache. See also Primary headache disorders.
Arnold-Chiari malformation as cause of, 87

arteritis as cause of, 83
aseptic meningitis as cause of, 86
carotid dissection as cause of, 84
cerebral venous thrombosis as cause of, 84
cervicogenic, 272–273
cluster. See Cluster headache.
cranial or cervical vascular disorder as cause of, 

81–85
genetic vasculopathy as cause of, 84–85
green flags suggesting, 78, 79b
idiopathic intracranial hypertension as cause of, 

85–86
increased cerebrospinal fluid pressure as cause 

of, 85
increased intracranial pressure as cause of, 85
infection as cause of, 87
intracranial neoplasia as cause of, 86–87
ischemic stroke as cause of, 81
low cerebrospinal fluid pressure as cause of, 86
medication overuse, 97–98
migraine. See Migraine.
mitochondrial encephalopathy, lactic acidosis, and 

stroke-like episodes syndrome as cause of, 85
myalgia with, 29
neurologic signs and symptoms of, 78–79
neurosarcoidosis as cause of, 86
noninfectious inflammatory diseases as cause of, 

86
nontraumatic intracranial hemorrhage as cause 

of, 81–82
nonvascular intracranial disorders as cause of, 

85–87
in older adults, 81
papilledema and, 81
in patients over 50 years of age, 80
pattern change in, 80
pituitary apoplexy as cause of, 85
post-dural puncture, 86
postural, 80
precipitants of, 81
reversible cerebral vasoconstriction syndrome as 

cause of, 84
secondary, 79b–80b, 80
sentinel, 82
subarachnoid hemorrhage as cause of, 82–83
sudden-onset, 79–80
systemic symptoms or disease associated with, 78
temporomandibular disorders and, 29, 193, 

223–224
tension-type. See Tension-type headache.
thunderclap, 79–80, 82
transient ischemic attack and, 81
traumatic intracranial hematoma as cause of, 

81–82
unruptured vascular malformation as cause of, 83
vertebral artery dissection as cause of, 84
warning, 82
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Heart rate variability, 20, 29
Hematologic studies, 54t, 55
Hematopoietic stem cell transplant, 180–181
Hemicrania continua, 106b, 109t, 112
Hepatic function, 55
Herpes simplex virus

description of, 175
primary herpetic gingivostomatitis, 175–176
recurrent herpes labialis, 176–177
recurrent intraoral herpes, 176

Herpes zoster
reactivation of, 143
treatment of, 177
trigeminal neuropathy caused by, 136, 143–145

Herpetiform aphthae, 174
Heterotopic pain, 71
Hippocampus, 13t
History taking

chief complaints. See Chief complaint(s).
dental history, 42
format, 38, 39b
medical history, 42
psychosocial history, 42–43

Histrionic personality disorder, 333
Hitselberger sign, 281
HLA. See Human leucocyte antigen.
Home physiotherapy program, 226
Homeostasis, 23
HPV. See Human papillomavirus.
HSCT. See Hematopoietic stem cell transplant.
Human herpesvirus, 177–178
Human immunodeficiency virus, mucosal pain 

secondary to, 182
Human leucocyte antigen, 129
Human papillomavirus, 179
Hyaline cartilage, 190
Hynogram, 301f
Hyperalgesia, 10, 264
Hyperemia, 165
Hypermobility disorders, 214
Hyperplasia, 219
Hypertrophy, 221–222
Hypochondriasis, 330
Hypoglossal nerve, 44t
Hypomobility disorders, 212–214
Hypoplasia, 219
Hyposalivation, 179
Hypothalamic-pituitary-adrenal axis, 19, 23
Hysteria, 329

I
IALR. See International League of Associations for 

Rheumatology.
ICD-11. See International Classification of Diseases, 

Eleventh Revision.

ICHD. See International Classification of Headache 
Disorders.

ICHD-3. See International Classification of 
Headache Disorders.

ICOP. See International Classification of Orofacial 
Pain.

ICP. See Intercuspal position.
Idiopathic condylar resorption, 215–216
Idiopathic intracranial hypertension, 85–86
ID-Pain, 40
Ignition hypothesis, 127–128
IIH. See Idiopathic intracranial hypertension.
Illness anxiety disorder, 330
Imaging, diagnostic, 50–52
Immune-mediated inflammatory conditions, 

181–182
Increased cerebrospinal fluid pressure, 85
Increased intracranial pressure, 85
Indirect trauma, 195–196
Indomethacin, 111–112
Infection

headache caused by, 87
viral. See Viral infections.

Inferior salivatory nucleus, 8
Inflammatory lymphadenopathy, 289
Inflammatory pain, 3–4, 69
INfORM, 5, 48, 67, 321
Insomnia, 307, 329
Inspection, 44
Insular cortex, 13t
Intercuspal position, 197
Interincisal mouth opening, 46
Interleukins, 174
Intermittent pain, 41
International Association for the Study of Pain 

(IASP), 2–4, 65, 122, 134
International Classification of Diseases, Eleventh 

Revision, 68, 122, 164, 269, 300
International Classification of Headache Disorders

description of, 5, 65–67, 69, 122
neuropathic conditions, 123t–124t
persistent idiopathic facial pain, 150
trigeminal autonomic cephalalgias, 104, 

105b–106b
trigeminal neuralgia, 123t, 126

International Classification of Orofacial Pain
description of, 5, 67–68, 112
myofascial orofacial pain classification, 208f
neuropathic conditions, 123t–124t
persistent idiopathic facial pain, 150
temporomandibular joint pain classification, 209f
trigeminal neuralgia, 126

International Classification of Sleep Disorders, 3rd 
edition, 303

International League of Associations for 
Rheumatology, 287
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International RDC/TMD Consortium Network, 5
Interneurons, 9, 21
Interstitial fluid, 300
Intra-articular fibrous adhesions, 212
Intracapsular pressure, 199
Intracerebral hematoma, 82
Intracerebral hemorrhage, 81
Intracranial disorders, 69–70, 85–87
Intracranial hemorrhage, nontraumatic, 81–82
Intracranial hypertension, 81
Intracranial neoplasia, 86–87
Intraoral pain disorders

cancer pain, 179–181
description of, 71
geographic tongue, 181
immune-mediated inflammatory conditions, 

181–182
key points, 163
oral mucosal pain. See Oral mucosal pain.
periodontal pain. See Periodontal pain, acute.
pulpal pain. See Pulpal pain.

Ion channel mutations, 24
Iontophoresis, 234
Irreversible pulpitis, 164, 166
Irritable bowel syndrome

dental disease associated with, 171
dietary management of, 27
migraine headache and, 19

Ischemic stroke, 81
ISF. See Interstitial fluid.

J
Jaw

medication-related osteonecrosis of, 173
metastatic lesions to, 180

Jaw Functional Limitations Scale, 323
Jaw opening pattern, 46
Jaw reflex, 9
Jaw-closing reflex, 9
Jaw-tracking devices, 49
JFLS. See Jaw Functional Limitations Scale.
JIA. See Juvenile idiopathic arthritis.
Joint palpation, 45
Joint sounds, 45
Juvenile idiopathic arthritis, 287
Juvenile rheumatoid arthritis, 54t

K
Kaposi sarcoma, 178
K-complexes, 302f

L
Laboratory tests, 54t, 55
Lamotrigine, for trigeminal neuralgia, 130

LANSS. See Leeds Assessment of Neuropathic 
Symptoms and Signs.

Lasmiditan, 98, 99t
Lateral adhesive neuroma, 142f
Lateral exophytic neuroma, 142f
Leeds Assessment of Neuropathic Symptoms and 

Signs, 40
Lemniscal pathway, 12
Lichen planus, 181
Lidocaine, 53, 143
Lingual nerve, 142
Lithium, 110
Local mucogingival pain, 172–175
Local myalgia, 220
Low cerebrospinal fluid pressure, 86
Low-level laser therapy, 235
Lucid interval, 82
“Lung hit,” 182
Luxation, 214
Lyme disease, 54t, 80, 284
Lymph node palpation, 45
Lymphadenopathy, 289, 290b
Lymphatic system, 289

M
MAD. See Mandibular advancement devices.
Magnetic resonance imaging, 51, 83
Magnetic resonance spectroscopy, 52
Major depressive disorder, 326
Malingering, 331
Malocclusion, 54, 239
Mandibular advancement devices, 310
Mandibular movement measurements, 49
Mandibular nerve

anesthetic block of, 53
as trigeminal nerve branch, 7, 11t

Mandibular opening, 46
Manual therapy, 232
MAPI. See Multivariable apnea prediction index.
Masseter muscle, 38, 38b, 236
Masticatory muscle(s)

anatomy of, 190–191
contracture of, 221
disorders involving, 219–223
hypertrophy of, 221–222
myositis of, 221
neoplasms of, 222
spasm of, 221
tenderness of, 198
tendonitis of, 220–221

Masticatory muscle pain
myalgia, 219–220
myofascial pain, 220
prevalence of, 192
stress associated with, 331
systemic/central disorders as cause of, 222–223
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Masticatory system
description of, 41
structures of, 190f, 190–191
trauma to, 195

Maxillary nerve branch, 6–7, 11t
Maxillary teeth

pain of, 46
referred pain from, 166

Maximal pain-free opening, 46
Maximal unassisted mouth opening, 46
Maximum intercuspation, 54
MDCT. See Multidetector computed tomography.
Mechanoreceptors, 7t
Medical history, 42
Medication overuse headache, 97–98
Medication-related osteonecrosis of the jaw, 173
Medullary dorsal horn, 10
MELAS. See Mitochondrial encephalopathy, lactic 

acidosis, and stroke-like episodes syndrome.
Meningitis, 86–87
Meningococcal meningitis, 87
Meniscus, 190
MENS. See Microcurrent electric nerve stimulation.
Menstrual-related migraine, 101
Mental health care provider referral, 335
Mesencephalic nucleus, 9
Methylsulfonylmethane, 231
Microcurrent electric nerve stimulation, 233–234
Microglia, 17
Micrognathia, 218
Microtrauma, 196–197
Microvascular decompression, 128, 133–134
MIDAS scores. See Migraine disability assessment 

scores.
Migraine

abortive medications for, 97–99, 99t
age of onset, 80, 94
allostatic load and, 23
aura associated with, 92, 93b, 96
cervicogenic headache versus, 273
characteristics of, 70
chronic, 93b, 94
clinical presentation of, 92–94
diagnosis of, 92–94, 93b
epidemiology of, 94–95
ergot derivatives for, 98, 99t
facial, 94
familial hemiplegic, 97
genetic factors, 97
irritable bowel syndrome and, 19
management of, 97–101, 99t–100t
menstrual-related, 101
multiple sclerosis and, 145
neuromodulation for, 98
nonpharmacologic treatment of, 98
nonsteroidal anti-inflammatory drugs for, 98, 99t
pathogenesis of, 95–97

pharmacologic treatment of, 97–101, 99t–100t
postdrome, 93
premonitory symptoms of, 92
prevalence of, 94
preventive treatments for, 100t, 101
probable, 93b, 94
race and, 94–95
secondary headaches, 80
temporomandibular disorders and, 97–98
triggering of, 96, 101
triptans for, 98, 99t

Migraine disability assessment scores, 29
Mind/body dualism, 22
Mirtazapine, 104
Misunderstanding, 72
Mitochondrial encephalopathy, lactic acidosis, and 

stroke-like episodes syndrome, 85
Mobile apps, 30
Mobilization, 233
Monoclonal antibodies, 110
Mononeuritis, 146
Motivational-affective dimensions, 13
Mouth opening measurements, 46
Mouth-to-lung vapes, 182
MRONJ. See Medication-related osteonecrosis of 

the jaw.
MS. See Multiple sclerosis.
MTL vapes. See Mouth-to-lung vapes.
Mucosal oral pain, 163
Mucosal pain. See Oral mucosal pain.
Mucosal trauma, 179
Mucositis, 179–180
Multidetector computed tomography, 51
Multiple sclerosis, 54t, 284

central neuropathic pain caused by, 145
migraine-type headaches associated with, 145
neuropathic pain in, 145
pain associated with, 144
trigeminal neuralgia risks, 145

Multisystem Dysregulation Index, 193
Multivariable apnea prediction index, 42
Muscle(s)

mastication. See Masticatory muscle(s).
palpation of, 45

Muscle relaxants, 229–230
Musculoskeletal pain

primary, 53
quality descriptors for, 41t

MVD. See Microvascular decompression.
Myalgia

centrally mediated, 223
description of, 219–220
headache with, 29

Myocardial infarction, 4
Myofascial pain, 53, 193, 208f, 220
Myofascial trigger points, 45, 103, 229, 234
Myofunctional therapy, 311
Myositis, 221
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N
Nabiximols, 131
Naratriptan, 99t, 101
Narcissistic personality disorder, 333
Nasal cavity, 282
National Academies of Sciences, Engineering, and 

Medicine, 2
National Commission on Recognition of Dental 

Specialties and Certifying Boards, 1–2
National Health Interview Survey, 4
National Institutes of Health Helping to End 

Addiction Long-term, 56
Near-infrared spectroscopy, 52
Neck pain

classification of, 263b
description of, 21
diagnostic procedures for, 268
management of, 268t
onset of, 270
pathology in, 266b
prevalence of, 264

Neck Pain Task Force, 263, 263b
Neck-tongue syndrome, 273
Necrotizing gingivitis, 173
Necrotizing periodontitis, 173
Necrotizing ulcerative gingivitis, 173
Negative predictive value, 48
Neoplasms, 217, 222
Nerve blocks, 52–53
Nervus intermedius neuralgia, 123t, 135
Neural networks, 20
Neuralgia

causes of, 122
geniculate, 135
glossopharyngeal, 123t, 134–135
nervus intermedius, 123t, 135
pain associated with, 122, 124
trigeminal. See Trigeminal neuralgia.

Neurectomy, 132
Neurochemicals, 304
Neurodegenerative diseases, 146–147
Neurologic screening, 43–44, 44t
Neuroma-in-continuity, 142f
Neuromodulation, 98
Neuronal sensitization, 15t
Neuropathic pain

central, 145
classification of, 70–71
continuous, 122
definition of, 4, 52, 69–70, 122
episodic, 122
key points, 121
in multiple sclerosis, 145
postherpetic trigeminal, 144
postsurgical, 143
quality descriptors for, 41t

tapentadol for, 132
trigeminal, 144–145

Neuropathic Pain Questionnaire, 40
Neuropeptides, 16
Neuroplasticity, 14–15
Neurosarcoidosis, 86
Neurosensory testing, 52
Neurotransmitters, 304
Neurovascular pain

definition of, 69
headaches and, 70
quality descriptors for, 41t

New daily persistent headache, 103
NG. See Necrotizing gingivitis.
N-methyl-D-aspartate ion channel receptors, 16
Nocebo effects, 22
Nociception

biopsychosocial factors and, 25f
definition of, 3
impulses, 13–14
inhibition of, 21
pain versus, 3
pathways of, 6–14

Nociceptive pain, 69, 122
Nociceptors

cutaneous, 7t
definition of, 6
polymodal receptivity of, 6
silent, 16

Nociplastic pain, 3–4, 122
Noninvasive vagal nerve stimulation

cluster headache treated with, 110
migraine treated with, 98

Nonodontogenic toothache, 171–172
Nonrestorative sleep, 303–304
Nonsteroidal anti-inflammatory drugs

aphthous-like lesions caused by, 174
migraine treated with, 98, 99t
painful posttraumatic trigeminal neuropathy 

treated with, 142
temporomandibular disorders treated with, 228, 

231
topical, 231

Nontraumatic intracranial hemorrhage, 81–82
Nonvascular intracranial disorders, 85–87
Nonvital tooth pain, 164–165
Norepinephrine, 19
Normo-bruxism, 197
Nose

pain from, 282, 283b
physical examination of, 46–47

NP. See Necrotizing periodontitis.
NPQ. See Neuropathic Pain Questionnaire.
NREM sleep, 301
Nuclear medicine studies, 51
NUG. See Necrotizing ulcerative gingivitis.
Numb chin syndrome, 152–153
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Numeric rating scale, 40
Nutrition, 27
nVNS. See Noninvasive vagal nerve stimulation.

O
OBC. See Oral Behaviors Checklist.
Obsessive-compulsive personality disorder, 334
Obstructive sleep apnea

description of, 27
myofunctional therapy for, 311
oral appliances for, 310–311
pediatric, 311
prevalence of, 308

Occipital neuralgia, 272
Occlusal dysesthesia, 151–152
Occlusal therapies, 239
Occlusion

examination of, 48
temporomandibular disorders and, 197–198

Ocular pain, 279–280, 280b
Oculomotor nerve, 44t
OD. See Occlusal dysesthesia.
Odontogenic pain

acute periodontal pain. See Periodontal pain, 
acute.

description of, 164
nonvital tooth pain, 164–165
pulpal pain. See Pulpal pain.

Odontogenic toothache, 172
Olfactory nerve, 44t
Ontology, 65
Open lock, 214
Ophthalmic nerve branch, 6, 11t
Opioid narcotics, 228, 310
OPPERA. See Orofacial Pain Prospective Evaluation 

and Risk Assessment.
Optic nerve, 44t
Oral appliances, 310–311
Oral Behaviors Checklist, 323
Oral mucosal pain

aphthous stomatitis as cause of, 174–175
candidiasis as cause of, 178–179
glossal pain, 172–175
human immunodeficiency virus as cause of, 182
local mucogingival pain, 172–175
medication-related osteonecrosis of the jaw as 

cause of, 173
necrotizing gingivitis as cause of, 173
necrotizing periodontitis as cause of, 173
primary herpetic gingivostomatitis as cause of, 

175–176
recurrent herpes labialis as cause of, 176–177
recurrent intraoral herpes as cause of, 176
varicella zoster infection as cause of, 177
viral infections as cause of, 175–179

Oral mucositis, 180

Oral squamous cell carcinomas, 179–180
Orbital infarctions, 279
Orbital lymphomas, 280
Orbital schwannomas, 280
Orexin, 108, 304
Orofacial dyskinesia, 222
Orofacial pain. See also Pain.

assessment of, 307t
board certification in, 2
chronic overlapping pain conditions and, 28–29
conditions associated with, 2
definition of, 2
differential diagnosis of, 68–72
duration of, 41
education in, 2
extracranial causes of, 71
frequency of, 41
idiopathic disorders, 65
intensity of, 40
intracranial causes of, 71
key points, 1
location of, 40
mechanism of, 69
modulating factors for, 41
onset of, 40
previous treatments for, 42
quality of, 40, 41t
specialty of, 2
spectrum of, 2
symptoms associated with, 41–42

Orofacial Pain Prospective Evaluation and Risk 
Assessment, 1, 24, 193, 195, 200–201, 304, 
319

Oromandibular dystonia, 222, 284
Oropharynx, 47
Orthognathic surgery, 239
Orthopantography, 50–51
Orthopedic appliance therapy, 235–236
OSA. See Obstructive sleep apnea.
OSCCs. See Oral squamous cell carcinomas.
Osteoarthritis

articular disc, 199, 214–215
cervical spine, 270–271
synovial joints, 270

Osteoarthrosis, 64, 214–215
Osteochondritis dissecans, 216
Osteogenesis imperfecta, 171
Osteonecrosis, 216
Otalgia, 46, 280
Otoscope, 47
Oxcarbazepine, for trigeminal neuralgia, 130
Oxidative stress, 200

P
PACAP. See Pituitary adenylate cyclase-activating 

peptide.
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Pain. See also Orofacial pain.
acute, 4
anatomical classification of, 4
brain regions associated with, 13t
cancer, 179–181
central. See Central pain.
characteristics of, 13
chronic, 4–5
classification of, 3f, 3–6
cognitive-evaluative dimensions of, 13
complaints of, 322
deafferentation, 136
definition of, 3, 317
dimensions of, 319
expression of, 3
facial. See Head and facial pain.
familiar, 45, 210
gate control theory of, 20–21
head. See Head and facial pain.
inflammatory, 3–4, 69
inhibition of, 21
intensity of, 318
masticatory muscle. See Masticatory muscle pain.
modifying factors of, 317–318
modulation of, 20–22
motivational-affective dimensions of, 13
mucosal. See Oral mucosal pain.
myofascial, 53, 193, 220
neck. See Neck pain.
neuropathic. See Neuropathic pain.
neurovascular. See Neurovascular pain.
nociceptive, 69, 122
nociplastic, 3–4, 122
in occlusal dysesthesia, 152
oral mucosal. See Oral mucosal pain.
overview of, 2–5
periodontal. See Periodontal pain, acute.
pulpal. See Pulpal pain.
referred. See Referred pain.
sensory-discriminative dimensions of, 13
sleep and, 305–307
somatic, 4, 122
temporomandibular joint, 5
visceral, 4

Pain disorders, 5f
Pain history, 316
Pain manikin, 322–323
Pain perception, 20, 317
Pain processing, 14, 317
Pain psychology, 325
Pain rating scales, 40
Pain signaling, 21
PainDETECT, 40
Painful peripheral sensory neuropathies, 136
Painful posttraumatic trigeminal neuropathy

assessment of, 141
description of, 136–137

management of, 141–143
screening instrument for, 138f, 138–139

Painful trigeminal neuropathy
description of, 123t, 125, 127, 135–136
pain associated with, 143

Palpation
arteries, 46
joints, 45
lymph nodes, 45
muscles, 45
temporomandibular joint, 38, 38b, 45

Panic disorder, 326
Panoramic radiography, 50–51
Papilledema, 81
Paracrine signaling, 16
Paradoxical sleep, 301
Parafunctional habits, 196, 225
Paranasal sinus complex, 282, 283b
Paranoid personality disorder, 332
Parasympathetic neurons, 19
Parkinson disease, 146
Parotid gland, 282
Paroxysmal hemicrania, 105b, 109t, 110–112
Paroxysmal pain, 125–126
Partial-coverage appliances, 237
Passive range of motion, 46
Patho-bruxism, 197
Patient Health Questionnaire 4, 43, 322
PDAP. See Persistent dentoalveolar pain disorder.
PDPH. See Post-dural puncture headache.
Pediatric obstructive sleep apnea, 311
Percutaneous balloon microcompression, 133–134
Percutaneous glycerol rhizotomy, 133–134
Percutaneous radiofrequency thermocoagulation, 

133–134
Periaqueductal gray, 13
Pericoronitis, 169
Periodic limb movements, 305
Periodontal abscess, 168
Periodontal disease, 163
Periodontal pain, acute

combined periodontal-endodontic lesions as 
cause of, 169–170

dental disease as cause of, 171
description of, 167
gingival abscess as cause of, 167
pericoronitis as cause of, 169
periodontal abscess as cause of, 168
periradicular abscess as cause of, 168–169
systemic factors, 171
tooth fractures as cause of, 170

Periodontitis, necrotizing, 173
Peripheral autonomic nervous system, 19
Peripheral neurons, 6, 15
Peripheral neuropathy, 288
Peripheral sensitization, 16–17, 122, 264
Periradicular abscess, 168–169
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Persistent dentoalveolar pain disorder, 136
Persistent idiopathic dentoalveolar pain disorder, 

136, 151
Persistent idiopathic facial pain, 150
Personality disorders, 332–334, 333t
Phantom bite syndrome/occlusion. See Occlusal 

dysesthesia.
Phantom tooth pain, 123t, 137
Pharmacogenomics, 55–56
Phenytoin, for trigeminal neuralgia, 130
Phoenix abscess, 169
Photobiomodulation, 235
PHQ-4. See Patient Health Questionnaire 4.
Physical examination

arteries, 46
dental examination, 47–48
ear, nose, and throat, 46–47
general inspection, 44
joints, 45
lymph nodes, 45
muscles, 45
neurologic screening, 43–44, 44t
otoscopic examination, 47
palpation, 45–46
procedures in, 39t
range of movement, 46
vital signs, 43

Physical therapy, 232–238
Phytocannabinoids, 310
PIDAP. See Persistent idiopathic dentoalveolar pain 

disorder.
Pittsburgh Sleep Quality Index, 42
Pituitary adenylate cyclase-activating peptide, 96, 

108
Pituitary apoplexy, 85
Placebo analgesia, 22
Placebo effects, 21–22
Placebo responses, 22
Platelet-rich plasma, 229
Polymyalgia rheumatica, 289
Polysomnography, 305, 306f
Positive predictive value, 48
Post-dural puncture headache, 86
Postherpetic neuralgia, 123t–124t, 144, 177
Postherpetic trigeminal neuropathic pain, 144
Postsurgical neuropathy, 139–140
Posttraumatic stress disorder, 327–328
Posttraumatic trigeminal neuropathic pain

assessment of, 141
botulinum toxin for, 143
description of, 136–137
management of, 141–143
screening instrument for, 138f, 138–139

Posttraumatic trigeminal neuropathy, 123t
Postural headache, 80
Posture training, 232–233
PPSN. See Painful peripheral sensory neuropathies.

PPTTN. See Painful posttraumatic trigeminal 
neuropathy.

PPTTNP. See Posttraumatic trigeminal neuropathic 
pain.

Precipitating factors, 41
Prednisolone, for giant cell arteritis, 83
Prefrontal cortex, 13t
Pregabalin

sleep disorders treated with, 310
trigeminal neuralgia treated with, 130, 132
trigeminal postherpetic neuropathy treated with, 

144
Preganglionic sympathetic neurons, 19
Presbycusis, 280
Pretreatment tests, 55–56
Previous treatments, 42
Primary headache disorders. See also Headache.

classification of, 92
definition of, 70
key points, 91
types of, 70

Primary herpetic gingivostomatitis, 175–176
Primary insomnia, 329
Primary musculoskeletal pain, 53
Primary sensory neurons, 6, 18
Primary stabbing headache, 128
Probiotics, 27
Prochaska theoretical model for change, 337
Prostaglandin E2, 165
Prostaglandin-endoperoxide synthase 1 gene, 200
PRP. See Platelet-rich plasma.
Pseudoaddiction, 328
Pseudoaneurysm, 84
Pseudomembranous candidiasis, 178
Pseudotumor cerebri, 85
Psychiatric disorders

anxiety disorders, 326–328
chronic pain and, 27–28
conversion disorder, 331
description of, 325
factitious disorder, 331
generalized anxiety disorder, 326
major depressive disorder, 326
panic disorder, 326
personality disorders, 332–334, 333t
posttraumatic stress disorder, 327–328
sleep disorders, 329
somatic symptom disorder, 329–330
substance use disorders, 328–329
types of, 316

Psychic numbing, 327
Psychogenic factors, 318
Psychogenic pain, 41t
Psychologic factors

description of, 72
medical conditions affected by, 331–332

Psychologic trauma, 28
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Psychosocial history, 42–43
PTSD. See Posttraumatic stress disorder.
Pulp

anatomy of, 164
inflammation of, 164
innervation of, 165
necrosis of, 164, 166

Pulpal pain
bacterial causes of, 165
characteristics of, 166
differential diagnosis of, 166–167
etiology of, 165
iatrogenic causes of, 165
irreversible pulpitis, 164, 166
management of, 167
pathophysiology of, 165–166
referred, 166
reversible pulpitis, 164, 167
trauma causes of, 165

Pulpalgia, acute, 165
Pulpitis

irreversible, 164, 166
reversible, 164, 167

Pulpodentinal complex, 165
Pulsatile tinnitus, 281

Q
Qualitative sensory testing (QST), 137–138
Quality, of pain, 40, 41t
Quantitative sensory testing (QualST), 52, 70, 137

R
Radiation therapy, 180
Radiculopathy, cervical spine, 271
Ramsay Hunt syndrome, 135, 177
Range of movement, 46
RANKL, 305
Rapid eye movement sleep. See REM sleep.
RAS. See Recurrent aphthous stomatitis.
RCP. See Retruded contact position.
RDC/TMD. See Research Diagnostic Criteria for 

Temporomandibular Disorders.
Recurrent aphthous stomatitis, 174–175
Recurrent herpes labialis, 176–177
Recurrent intraoral herpes, 176
Red ear syndrome, 153
Red flags, 324b, 324–325
Referral strategies, 334
Referred pain

convergence in, 18–19
description of, 18–19
myofascial pain with, 220
priming of central connections from areas of prior 

pain experience, 19
pulpal pain as, 166

unmasking of silent synapses in, 18–19
wide dynamic range neurons in, 18

Reflex sympathetic dystrophy, 146
Refractory period, 128
Regenerative medicine, 29–30
Reliability, 48
REM sleep, 301, 304
Remodeling, 200
Remote electrical neuromodulation, 98
REN. See Remote electrical neuromodulation.
Renal function, 55
Renal insufficiency, 55
RERAs. See Respiratory effort-related arousals.
Research Diagnostic Criteria for 

Temporomandibular Disorders, 66, 319–320
Respiratory effort-related arousals, 308
Restless legs syndrome, 27
Reticular formation, 12
Retrognathia, 197
Retruded contact position, 197
Reversible cerebral vasoconstriction syndrome, 84
Reversible pulpitis, 164, 167
Rheumatic diseases, 171
Rheumatoid arthritis, 54t, 286–287
Rhinosinusitis, 282
RHL. See Recurrent herpes labialis.
RIH. See Recurrent intraoral herpes.
Rimegepant, 99, 99t
RLS. See Restless legs syndrome.
Rostral ventral medulla, 13
RVM. See Rostral ventral medulla.

S
Saccular aneurysms, 82–83
SAH. See Subarachnoid hemorrhage.
Salivary glands, 47, 282–283
SARS-CoV-2. See Severe acute respiratory 

syndrome coronavirus 2.
Satellite glial cells, 16
SCFAs. See Short-chain fatty acids.
Scheduled drug agreement, 56
Schizoid personality disorder, 332
Schizotypal personality disorder, 332
Schwann cells, 16
Scintigraphy, 51
SCL-90-R. See Symptom Checklist Revised.
Screening evaluation

neurologic, 43–44, 44t
questionnaire in, 37b, 37–38
temporomandibular disorder, 37–38, 38b

SDB. See Sleep-disordered breathing.
Secondary gain, 201
Secondary headaches, 79b–80b, 80
Secondary neurons, 12
Selective serotonin reuptake inhibitors, 230, 310
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Selective serotonin-noradrenergic reuptake 
inhibitors, 230

Self-report screening instruments, 334–335
Semilunar ganglion, 6
Senses, 14
Sensitivity, 48
Sensitization

central, 10, 15–17, 23, 103, 122, 264
description of, 14–16, 15t
mechanisms of, 16–22
peripheral, 16–17, 122, 264

Sensory neurons, primary, 6
Sensory-discriminative dimensions, 13
Sentinel headache, 82
Serotonin, 165, 304
Serotonin receptor gene, 200
Severe acute respiratory syndrome coronavirus 2, 

183
Shingles, 177
Short-chain fatty acids, 26–27
Short-lasting neuralgiform headache attacks with 

conjunctival injection and tearing, 105b, 109t, 
111–112, 128

Short-lasting unilateral neuralgiform headache 
attacks with cranial autonomic symptoms, 
105b, 109t, 111–112, 128

Shoulder pain, 21
SIH. See Spontaneous intracranial hypotension.
Silent nociceptors, 16
Silent synapses, 18–19
Single-nucleotide polymorphisms, 200
Single-photon emission computed tomography, 51
Sinuses, 282
Sinusitis, 282
Sjögren syndrome, 287–288
SJS. See Stevens-Johnson syndrome.
Sleep

in adolescents, 300
architecture of, 301–303
cycles of, 301f
definition of, 300
delta, 301
functions of, 300–301
neurobiology of, 304
neurochemicals in, 304
nonrestorative, 303–304
NREM, 301
pain and, 305–307
paradoxical, 301
REM, 301, 304
wakefulness and, 301

Sleep bruxism. See also Bruxism.
biofeedback for, 227
clinical features of, 285b, 307–308
definition of, 285
dental attrition caused by, 197
diagnosis of, 285–286

prevalence of, 285, 307
risk factors for, 286
sleep-disordered breathing in, 308
stabilization appliances and, 236
temporomandibular disorders and, 29, 308

Sleep disorders
chronic pain and, 27, 72, 303–305
cognitive behavioral therapy for, 309–310
epidemiology of, 303–304
history-taking about, 42
insomnia, 307, 329
key points, 299
management of, 308, 309b
obstructive sleep apnea. See Obstructive sleep 

apnea.
oral appliances for, 310–311
overview of, 300
pharmacotherapy for, 310
referral for, 308
screening of, 308

Sleep hygiene, 309
Sleep spindles, 302f
Sleep-disordered breathing, 308
SNNOOP10, 78, 79B
SNPs. See Single-nucleotide polymorphisms.
Sodium channel blockers, for trigeminal neuralgia, 

131
Sodium hyaluronate, 228–229
Soft tissue pain, 47
Somatic nerve blocks, 52
Somatic pain, 4, 122
Somatic symptom disorder, 329–330
Somatization, 330
Somatosensory cortex, 13t
Sonography, 50
SPA. See Stimulation-produced analgesia.
Spasmodic torticollis, 271–272
Spatial summation, 12
Specificity, 48
SPECT. See Single-photon emission computed 

tomography.
Sphenopalatine blocks, 53
Sphenopalatine ganglion blockade, 101, 110
Spinal accessory nerve, 8
Spinal trigeminal nucleus, 10
Spinothalamic pathway, 12
Spontaneous intracranial hypotension, 86
Sprain and strain, of cervical spine, 269–270
SSN. See Superior salivatory nucleus.
SSNRIs. See Selective serotonin-noradrenergic 

reuptake inhibitors.
SSRIs. See Selective serotonin reuptake inhibitors.
STAB. See Standardized Tool for the Assessment of 

Bruxism.
Stabilization appliances, 236–237
Standardized Tool for the Assessment of Bruxism, 

285–286
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Status migrainous, 94
Stellate ganglion blocks, 53
Stem cell therapy, 29–30
Stereotactic neurosurgery, for trigeminal neuralgia, 

133–134
Stevens-Johnson syndrome, 129–130
Stimulation-produced analgesia, 20
Stomatitis, aphthous, 174–175
Stomatognathic system, 265
STOP questionnaire, 42
STOP-Bang questionnaire, 42
Stressors, 43
Stylohyoid ligament inflammation, 272
Stylopharyngeus muscle, 8
Subarachnoid hemorrhage, 79–80, 82–83
Subcondylar fractures, 195
Subdural hematoma, 81–82
Sublingual glands, 282
Subluxation, 214
Submandibular glands, 282
Subnucleus caudalis, 10–11
Subnucleus interpolaris, 10
Subnucleus oralis, 10
Suboccipital blockade, 110
Substance abuse, 328
Substance dependence, 328
Substance intoxication, 328
Substance use disorders, 328–329
Sumatriptan

cluster headache treated with, 109
migraine treated with, 98, 99t

SUNA. See Short-lasting unilateral neuralgiform 
headache attacks with cranial autonomic 
symptoms.

SUNCT. See Short-lasting neuralgiform headache 
attacks with conjunctival injection and 
tearing.

Superficial pain, 47
Superior cerebellar artery, 133
Superior salivatory nucleus, 107–108
Sympathetic nerve blocks, 52–53
Symptom Checklist Revised, 43, 330
Synovial chondromatosis, 217–218
Synovitis, 210
Systemic arthritides, 216–217
Systemic disease/disorders

head and facial pain caused by, 284–293
headache associated with, 78
history-taking about, 42
masticatory muscle pain caused by, 222–223
temporomandibular disorders and, 198

Systemic lupus erythematosus, 54t, 286
Systemic sclerosis, 288

T
TACs. See Trigeminal autonomic cephalalgias.
Tapentadol, for trigeminal neuralgia, 131–132
Teeth

explantation of, 142
extraction of, 142
fractures of, 170–171
hypersensitivity of, 165

Telemedicine, 30
Temporal arteritis, 83
Temporal artery palpation, 46
Temporal summation, 12, 137
Temporalis muscle, 38, 38b
Temporomandibular disorders

aural symptoms in, 46–47
autonomic nervous system reactivity in, 20
cervical spine disorders and, 264–266
chronic pain conditions with, 194
cigarette smoking and, 193
classification of, 202, 203b, 204t–207t
clusters of, 194
comorbidities, 28–29, 193–194
contributing factors, 24, 25f, 225

emotional trauma, 28
epigenetics, 26
genetics, 24, 26
gut-brain interactions, 26–27
mental health, 27–28
nutrition, 27
psychiatric disorders, 27–28
psychologic trauma, 28
sex, 26
sleep, 27, 42, 72

definition of, 71, 191–192
diagnostic classification of, 202, 203b, 204t–207t
epidemiology of, 192–193
etiology of, 194–202
fibromyalgia and, 289
genetic factors, 200–201
headaches and, 29, 193, 223–224
heart rate variability in, 20
history of terminology, 63–64
hypermobility disorders, 214
hypomobility disorders, 212–214
ICD-10 to ICD-11 mapping of, 204t–207t
initiating factors for, 194
intracapsular pressure and, 199
joint pain. See Temporomandibular joint pain.
key points, 189
local factors in, 198–199
management of

acupuncture, 235
analgesics, 227–228
anesthetic agents, 234–235
anterior positioning appliances, 238–239
antidepressants, 230
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arthrocentesis, 240–241
arthroscopy, 240–241
arthrotomy, 241–242
benzodiazepines, 229
biobehavioral therapy, 226–227
botulinum toxin, 229
chondroitin sulfate, 231
corticosteroids, 228–229
description of, 189, 224
electrotherapy, 233–234
exercise, 233
factors that affect, 225
gabapentinoids, 231
glucosamine hydrochloride, 231
home physiotherapy program, 226
iontophoresis, 234
mobilization, 233
muscle relaxants, 229–230
nonsteroidal anti-inflammatory drugs, 228
occlusal therapies, 239
orthopedic appliance therapy, 235–236
partial-coverage appliances, 237
patient education, 225–226
pharmacologic, 227–232
photobiomodulation, 235
physical therapy, 232–238
posture training, 232–233
principles of, 224–225
self-management program, 225–226
sodium hyaluronate, 228–229
stabilization appliances, 236–237
surgical, 240–242
topical medications, 231
total joint replacement, 241–242
ultrasound, 234

masticatory muscles, 219–223
migraine and, 97–98
occlusal dysesthesia and, 152
occlusal relationships as cause of, 197–198
pain associated with, 192, 308
painful, 192–193
pathophysiologic factors, 198–201
patient education about, 225–226
peripheral factors in, 198–199
precipitating factors for, 194
predisposing factors for, 194
psychosocial factors, 201–202
race and, 192
red ear syndrome secondary to, 153
resolution of, 27
risk factors for, 1
screening examination for, 37–38
self-management program for, 225–226
skeletal factors, 197
studies on, 2
symptoms of, 192
systemic conditions associated with, 198

taxonomy of, 203b
trauma as cause of, 195–197

Temporomandibular joint
adhesions in, 213
anatomy of, 190f, 190–191
ankylosis of, 213–214
aplasia of, 218–219
arthrography of, 51
articular disc displacements, 49
congenital disorders of, 218–219
developmental disorders of, 218–219
disc-condyle complex of, 190, 191f, 211–213
dislocation of, 214
female hormones’ effect on, 199
fracture of, 218
generalized laxity of, 198
hyperplasia of, 219
hypoplasia of, 219
inflammation in, 17
internal derangement of, 197
laxity of, 198
lesions of, 280
luxation of, 214
palpation of, 38, 38b, 45
range of movement assessments of, 46
sounds of, 45, 197, 211
subluxation of, 214
tissue engineering of, 29

Temporomandibular joint diseases
condylysis, 215–216
degenerative joint disease, 215
idiopathic condylar resorption, 215–216
neoplasm, 217
osteoarthritis, 214–215
osteochondritis dissecans, 216
osteonecrosis, 216
synovial chondromatosis, 217–218
systemic arthritides, 216–217

Temporomandibular joint pain
arthralgia, 210
arthritis, 210
description of, 5
International Classification of Orofacial Pain 

algorithm for, 209f
prevalence of, 192

TEN. See Toxic epidermal necrolysis.
Tendonitis, 220–221
TENS. See Transcutaneous electrical nerve 

stimulation.
Tension-type headache

cervicogenic headache versus, 273
characteristics of, 70
chronic, 102
clinical presentation of, 101–103
diagnosis of, 101–103, 102b
epidemiology of, 103
episodes of, 102–103
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frequent episodic, 102, 102b
infrequent episodic, 102, 102b
management of, 104
pathogenesis of, 103–104
prevalence of, 104

Tetrahydrocannabinol, 310
Thalamic neurons, 13
Thalamus, 13t
THC. See Tetrahydrocannabinol.
Thermography, 49–50
Throat, 46–47, 283, 283b
Thunderclap headache, 79–80, 82
Tic douloureux, 124
Tinnitus, 280–281
Tissue engineering, 29
TMDs. See Temporomandibular disorders.
TN. See Trigeminal neuralgia.
Tocilizumab, 83
Tolosa-Hunt syndrome, 146
Tooth. See Teeth.
Toothache, nonodontogenic, 171–172
Topiramate, for trigeminal neuralgia, 130
Torticollis, spasmodic, 271–272
Total joint replacement, 241–242
Toxic epidermal necrolysis, 129
Transcutaneous electrical nerve stimulation, 21, 

177, 233–234
Transient ischemic attacks, 79, 81
Trauma

direct, 195
emotional, 28
indirect, 195–196
microtrauma, 196–197
mucosal, 179
pain caused by, 40
psychologic, 28
pulpal pain caused by, 165
temporomandibular disorders caused by, 195–197

Traumatic intracranial hematoma, 81–82
Tricyclic antidepressants, 55, 230, 310
Trigeminal autonomic cephalalgias

cluster headache. See Cluster headache.
diagnostic criteria for, 105b–106b
hemicrania continua, 106b, 109t, 112
paroxysmal hemicrania, 105b, 109t, 110–112
short-lasting neuralgiform headache attacks with 

conjunctival injection and tearing, 105b, 109t, 
111–112

short-lasting unilateral neuralgiform headache 
attacks with cranial autonomic symptoms, 
105b, 109t, 111–112

Trigeminal autonomic reflex, 107
Trigeminal ganglion, 16
Trigeminal migraine pain pathway, 96
Trigeminal nerve

branches of, 6–8, 11t
central nervous system structures affected by, 7

conditions that affect, 128
mandibular nerve branch of, 7, 11t
maxillary nerve branch of, 6–7, 11t
ophthalmic branch of, 6, 11t
testing of, 44t

Trigeminal neuralgia
age of onset, 125, 284
classical, 125–128, 126b
classification of, 123t, 125–126
clinical features of, 126b
definition of, 124–125
demyelination and, 127
epidemiology of, 125
familial, 128–129
idiopathic, 128
ignition hypothesis of, 127–128
multiple sclerosis and, 145
paroxysmal pain associated with, 125–126, 126b
pathogenesis of, 127–129
primary, 128
primary stabbing headache versus, 128
secondary, 125, 144
short-lasting neuralgiform headache attacks with 

conjunctival injection and tearing versus, 112
sleep and, 303
stop mechanism of, 128
treatment of

alcohol injections, 132–133
botulinum toxin, 131
cannabinoids, 131
carbamazepine, 129–130
cryotherapy, 132
gabapentin, 130
gabapentinoids, 132
lamotrigine, 130
medical, 129–132
microvascular decompression, 133–134
neurectomy, 132
oxcarbazepine, 130
percutaneous balloon microcompression, 

133–134
percutaneous glycerol rhizotomy, 133–134
percutaneous radiofrequency 

thermocoagulation, 133–134
phenytoin, 130
pregabalin, 130
sodium channel blockers, 131
stereotactic neurosurgery, 133–134
surgical, 128
tapentadol, 131–132
topiramate, 130

Trigeminal neuropathic pain, 144–145
Trigeminal neuropathy

classification of, 123t
herpes zoster as cause of, 143–145
painful, 123t, 125, 127, 135–136
postherpetic, 144
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Trigeminal nuclei, 8–14
Trigeminal premotor interneurons, 21
Trigeminal sensory complex

anatomy of, 10f
cranial nerves and, 7–8
description of, 2, 318
nuclei, 8–14
pathways of, 9f
sensitization of, 14f

Trigeminovascular system, 95, 95f, 108
Trigger points, 45, 52, 103, 229, 234
Triptans, 98, 99t. See also specific drug.
Trochlear nerve, 44t
True negative rate, 48
TTH. See Tension-type headache.
Tumor necrosis factor, 174
Tympanic membrane, 47
Tzanck test, 175

U
Ubrogepant, 99, 99t
Ultradian rhythm cycle, 301
Ultrasonography, 51–52
Ultrasound, 234
Uncorrected deviation, 46
Unmasking of silent synapses, 18–19
Unruptured vascular malformation, 83
Unspecified somatic symptom and related disorder, 

331
Upper limb tension test, 268
US. See Ultrasonography.

V
Vagus nerve, 8, 11t, 44t
Valacyclovir, 177
Validity, 48
Vaping, 182–183
Varicella zoster virus, 143, 175, 177
Vascular murmur, 291
Vasoactive intestinal peptide, 111
Venlafaxine, 104
Venous angiomas, 83
Verapamil, 110
Verbal rating scale, 40
Vertebral artery

dissection of, 84
injury of, 291

Vertebro-basilar artery syndrome, 291
Vestibulocochlear nerve, 44t
Vibration analysis, 50
VIP. See Vasoactive intestinal peptide.
Viral infections

candidiasis, 178–179
primary herpetic gingivostomatitis, 175–176
recurrent intraoral herpes, 176
varicella zoster infection, 177

Viral meningitis, 87
Visceral pain, 4
Visual analog scale, 40
Vital signs, 43
Vitamin C, 232
Vitamin D, 232
Vixotrigine, 131
VZV. See Varicella zoster virus.

W
WAD. See Whiplash-associated disorder.
Wakefulness, 301
Warning headache, 82
WDR neurons. See Wide dynamic range neurons.
Whiplash, 195
Whiplash-associated disorder, 269–270
Wide dynamic range neurons, 12, 18–19
Withdrawal, 328

Y
Yawning, 195
Yellow flags, 324b, 324–325

Z
Zolmitriptan

cluster headache treated with, 109–110
migraine treated with, 99t, 101
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