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ABSTRACT

Patients with recurrent or persistent dentoalveolar pain usually believe that endodontic
treatment or extracting a tooth will alleviate it, and most cannot conceive that the pain might
not be tooth related. Understanding that dental procedures of any kind will be ineffective
when a tooth-related pathology is ruled out and that a nonodontogenic etiology best explains
the “toothache” pain goes against their beliefs. In this article, we present an overview of basic
concepts to help manage such cases by briefly outlining possible causes of nonodontogenic
pain as well as diagnostic pitfalls that may lead to questionable treatments. The decision
to provide dental treatment is justified only when definitive peripheral mechanisms driving
the pain are uncovered and the multitude of factors that might contribute to the various
presentations of persistent dental pain have been considered. Otherwise, patients might
be managed with treatments that are not the norm for those with unremitting tooth pain in
general dental practice. We also make suggestions for clinicians to assure that patients with
recurrent or persistent dental pain receive a thorough work-up that considers odontogenic
and nonodontogenic sources to arrive at the correct diagnosis before treatment, taking
psychosocial factors into account when devising the treatment plan.
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he dentoalveolar complex is a common source of orofacial

pain, and most cases of acute dental pain are successfully

diagnosed and treated by general dentists. However,
toothaches can recur or persist despite treatments judged to be
adequate (Figure 1), and deciding whether any subsequent tooth-
related treatments can relieve the patient’s symptoms is not an easy
task. Such a presentation should remind the dentist that the pain
might not be “dental” in nature even though the patient may point
to a tooth.! Lack of certainty about the absence of a dental cause of
pain (for example, a possible cracked tooth or adjacent offending
tooth) or the possibility of failed tooth-related treatment, despite a
thorough history and diagnostic procedures, is often responsible for
unnecessary or inappropriate dental treatment. This article presents
a clinical reasoning process for improving the diagnostic and
treatment approach for dentists managing patients with recurrent
and persistent dental pain.

Methods

Using PubMed, we conducted a selective literature review of relevant
peer-reviewed publications written in English, beginning with the
themes, “nonodontogenic tooth pain” and “persistent tooth pain,” as
well as other key pain-related topics and factors influencing clinical
decision-making. Both authors further identified and analyzed
documents published by international organizations in the areas of
pain and orofacial pain classification and definitions. The review also
included key papers and textbook chapters selected from references
cited by previously located articles to support premises presented in
this paper.

Unravelling the Many Facets of Pain

Pain can be a complex and controversial issue for dentists and
patients alike (Figure 2) and dentoalveolar pain is no exception
(Figure 3). Pain is defined as “an unpleasant sensory and emotional
experience associated with, or resembling that associated with,
actual or potential tissue damage.”” What is commonly overlooked
is that not all pain is similar in terms of neurobiological processes.

The sensing of a noxious stimulus that arises from actual or
threatened damage to non-neural tissue by activation of nociceptors
(“nociceptive pain”) acts as a warning signal and is protective.> An
example is tooth pain induced by noxious stimuli (e.g., something
hot or cold). The immune system, activated following tissue injury
or infection, gives rise to an adaptive and protective “inflammatory
pain,” a subtype of nociceptive pain that assists the healing process.
Tissue damage triggers cellular release of inflammatory mediators
that results in peripheral sensitization and hypersensitivity. This can
create a situation that discourages physical contact and movement,
thereby assisting healing of the injured body part.* This type of
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pain is frequently seen by dentists in the form of symptomatic
irreversible pulpitis.

“Neuropathic pain” occurs as a result of a lesion to neural tissue after
nerve damage or disease of the peripheral or central somatosensory
nervous system.> One example is trigeminal neuralgia.

There is a further type of pain with no biologic role that suggests
an altered nociceptive function despite no clear evidence of actual
or threatened tissue damage causing the activation of peripheral
nociceptors or evidence for disease or lesion of the somatosensory
system. This pain, which is neither nociceptive nor neuropathic, has
recently been labeled “nociplastic pain” and represents a disorder
of the nervous system of its own (e.g., fibromyalgia or nonspecific
chronic low-back pain).**

Unique to the trigeminal area is a fifth type of pain with clinical
features resembling primary headache pain and, more specifically,
the trigeminal autonomic cephalalgias.®” This type of pain labeled
“migraine or neurovascular” may cause toothache episodes or facial
pain attacks mimicking cluster headaches.'

The term “mixed pain” has also emerged regarding pain states
presenting with various combinations of nociceptive, neuropathic
or nociplastic mechanisms acting simultaneously or concurrently in
the same body area.’®

Although such definitions might be an issue of semantics, these
various pain mechanisms remain as descriptors and can help
clinicians understand the patient’s pathophysiologic pain processes,
thereby aiding in the establishment of a provisional working
diagnosis and treatment plan.

Recognizing Chronic Dentoalveolar Pain

The paradigm of acute versus chronic pain based on the time
elapsed since its onset has recently been challenged and
considered arbitrary.” Nonetheless, according to the International
Classification of Diseases (ICD),'® any dentoalveolar pain lasting
less than 3 months represents an acute condition. It becomes
a chronic-pain problem when it persists or recurs beyond that
period." Chronic pain in the orofacial area implies that it lasts at
least 2 h/day on at least 50% of days over more than 3 months.'?
Patients experiencing dentoalveolar or orofacial chronic pain are
challenging for dentists unfamiliar with the concept of chronic
pain as a complex multidimensional experience.

The ICD divides chronic pain into primary and secondary. The former
refers to chronic-pain conditions of unknown etiology, and the latter
represents a symptom secondary to an underlying disease.’> More
specifically, chronic primary pain is “pain in one or more anatomical
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regions that 1) persists or recurs for longer than 3 months, 2) is
associated with significant emotional distress (e.g., anxiety, anger,
frustration, or depressed mood) and/or significant functional disability
(interference in activities of daily life and participation in social
roles), and 3) the symptoms are not better accounted for by another
diagnosis.”'> Chronic primary pain can occur in any body system
and body site, including the head and orofacial areas. Although an
established cause cannot explain it, substantial knowledge may exist
regarding pathophysiologic mechanisms.

Nicholas and co-authors'? and Benoliel and colleagues' include
the ICD list of chronic primary and secondary pain of the head
and orofacial areas. The complexity of chronic pain is illustrated
by the high degree of overlap or coprevalence of chronic-pain
conditions with other commonly occurring pains, along with
influences from biopsychosocial factors. Coexisting pain
conditions are a well-recognized phenomenon called chronic
overlapping pain conditions.'*

Finally, one must not confound the words primary and secondary
used in the ICD classification system with primary and secondary
used to qualify the source of a dentoalveolar pain, where primary
refers to a dental source (homotopic pain) and secondary refers to a
nonodontogenic source (heterotopic pain; see below).

Common Pitfalls in the Diagnosis of
Persistent Tooth Pain

Although differentiating the type of pain is of utmost importance,
the significance of determining whether the site coincides with
the source cannot be overemphasized. When there is no overlap,
the pain is known as being heterotopic' (as opposed to primary'
or homotopic'® when the site and source are in the same location).
There are 3 kinds of heterotopic pain: central (arises from a lesion
or event in the brain or brain stem and can include pain projected
ipsilaterally to all 3 divisions of the trigeminal nerve'”); projected (the
pain sensation follows the course of a nerve branch that is irritated
or triggered at some point on its anatomical trajectory); and referred
pain (can include central sensitization)."'>'¢

The failure of dentoalveolar pain to respond to multiple dental
treatments suggests that another dental procedure is not likely to
relieve it. A non-dental etiology should then be suspected, whether
it is from a proximal or distal source. About 1 in 15-20 patients
receiving endodontic treatment is at risk of persistent tooth pain
despite adequate endodontic treatment,'**° with at least half thought
to have a nonodontogenic source.'” Nonodontogenic toothaches
can result from a variety of disorders or conditions (Table 1),
including musculoskeletal disorders of the masticatory or neck
muscles, neurovascular/primary headache disorders, pathologic
processes outside the immediate dentoalveolar or facial regions that

Persistent Toothache Despite Multiple
Dental-related Treatments: How Could this Be?

J Can Dent Assoc 2024;90.02
February 1, 2024

refer or project pain to the teeth (e.g., cardiovascular disorders) and
trigeminal neuropathic pain disorders.'?"2?

Trigeminal neuropathic pain is a complex topic on its own because
it can involve complex mechanisms such as peripheral and central
sensitization. Conditions of particular interest, besides trigeminal
neuralgia, are persistent idiopathic dentoalveolar pain (PIDAP),
formerly called atypical odontalgia or phantom tooth pain?? (there is
controversy as to whether PIDAP is a neuropathic pain®*) and post-
traumatic trigeminal neuropathic pain.?> Neuropathic orofacial pain
can present as an episodic pain (e.g., short electrical or sharp and
shooting pain that may be paroxysmal) or as a continuous burning,
tingling, throbbing or dull aching pain that can be sharp at times.??
The main distinction between post-traumatic trigeminal neuropathic
pain and persistent idiopathic dentoalveolar pain is a history of
injury to the peripheral trigeminal nerve as a causative event for the
former while there is no such event or local cause that can explain
the latter.??

Special chairside tests used by specialists in secondary care centres
may help uncover abnormal sensations, such as hypersensitivity
or allodynia (positive signs) or decreased sensations or anesthesia
(negative signs), in areas of persistent pain.** Such tests include
qualitative somatosensory tests at sites of reported intraoral pain in
soft tissue locations (e.g., gingiva of the painful tooth, edentulous
ridges where patients continue to perceive toothache-like pain
following an extraction) using tactile stimuli (e.g., with a cotton
swab) for sensitivity to light touch, pin-prick (e.g., with a toothpick,
periodontal probe or dental explorer) for pain sensitivity and a cold
stainless steel spatula for thermal sensation.?*?> Combined with
history data and clinical findings, these tests may help uncover
potential neuropathic pain conditions.

Therefore, before settling on a diagnosis, one has to ask what
else this condition could be. While contemplating this important
question, clinicians must be aware of cognitive dispositions to
respond, or cognitive biases, of which there are at least 30.%
Overconfidence (a universal tendency to believe we know more
than we do), the anchoring effect (the tendency to perceptually
lock onto salient features in the patient’s initial presentation
too early in the diagnostic process and failing to adjust this
initial impression in light of later information) and availability
bias (the disposition to judge things as being more likely, or
frequently occurring, if they readily come to mind; e.g., recent
experience with a disease may inflate the likelihood of its being
diagnosed) are a few examples of factors that may be associated
with diagnostic inaccuracies or suboptimal management.2®2
In addition, clinicians should be aware of “search satisfying” (the
universal tendency to call off a search once something is found).?®
This cognitive bias might cause a clinician to stop at the first diagnosis
that seems to fit some of the signs and symptoms and their desire to
find a condition that they can treat.
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Roadmap for the Management of
Persistent Tooth Pain

Considering the abovementioned complexities, ~diagnosing
and managing persistent or recurrent tooth pain can be highly
challenging. The task of not overlooking a dental cause relies on
the general dentist's competence to conduct a comprehensive
toothache history, inquire about past treatments and perform a
thorough clinical examination that includes chair-side testing and
imaging studies. The International Classification of Orofacial Pain,
which provides a comprehensive listing and diagnostic criteria for
conditions and disorders causing primary dental pain, can assist
clinicians with this crucial task.?>?® Referral to an endodontist is
recommended when there is doubt about a persistent toothache from
symptomatic irreversible pulpitis or failed endodontic treatment.
The lack of evidence for a dental source should prompt the dentist
to consider a secondary dental pain (heterotopic toothache) from
non-dental sources (Table 1). Among the clues suggesting a non-
dental persistent toothache are a history of multiple unsuccessful
treatments, tooth pain persisting >3 months and ominous unusual
presenting symptoms. Consultation with an oral medicine specialist
is then recommended; however, confirming a provisional working
diagnosis may require further diagnostic workup and referral to
appropriate colleagues, such as oral and maxillofacial surgeons,
physicians, ear/nose/throat specialists or neurologists. Kapos and
colleagues®' provide an overview of conditions that may cause
nonodontogenic toothaches.

Although treatment of secondary dentoalveolar pain varies
according to the underlying condition (see Table 1 and Figure 4),
recognizing factors that interfere with treatment response cannot be
overlooked when they affect the patient’s quality of life. With that in
mind, the most holistic approach to managing patients with chronic
dentoalveolar pain is the biopsychosocial model that takes into
account, aside from the physical Axis | diagnosis (based on the DC/
TMD dual-axis assessment*®), the patient’s cognitive, emotional and
behavioural profiles. It makes appraising the psychosocial impact
of the pain on the patient’s condition (Axis [I*°) imperative, as early
recognition and management of psychological and social distresses
(Axis Il factors) can positively influence the course of a chronic-pain
patient’s condition and optimize treatment responses.

Understanding that chronic-pain patients have both physical and
psychosocial issues to a certain extent and, thus, knowing where
a patient fits on each axis may influence treatment decisions. For
example, some patients have predominantly Axis | components
and only minimal psychosocial or Axis Il involvement (e.g., many
dental patients with acute pain whose anxiety abates after successful

treatment), while others might have what appears to be little in
the way of physical/clinical factors, but significant psychosocial
involvement.®' Self-report of recurrent or persistent pain at other body
sites is a clue that a patient might have a more complex chronic-pain
condition categorized as high impact chronic pain, i.e., chronic
pain that limits life or work activities on most days or every day
for at least 6 months.*

Appraisal of a psychosocial Axis Il patient’s profile is best when done
concurrently with the comprehensive history by administering brief
and widely used self-report screening instruments.>* These include
a “pain drawing” that allows the patient to indicate on a body map
the location and spreading of their tooth pain and any other site of
pain they may be experiencing.** The Graded Chronic Pain Scale
(GCPS) assesses average, worst and current pain intensity and pain-
related interference with daily activities,*> and the revised GCPS
differentiates mild, bothersome and high-impact chronic pain.*®
The Patient Health Questionnaire (PHQ-4) screens for anxiety and
depressive symptoms.>” Questionnaires developed for clinic-setting
assessment of psychosocial and behavioural factors and functional
consequences of pain used by specialists in secondary care centres
can be found elsewhere.*

Patients with persistent dentoalveolar pain in the absence
of a dental cause, and more specifically patients with post-
traumatic trigeminal neuropathic pain or persistent idiopathic
dentoalveolar pain, require a multidisciplinary approach that
addresses such comorbidities as depression, anxiety, somatic
awareness, pain catastrophizing and poor sleep. This is even
more crucial when the pain is disproportionate to the signs found
in the area of the reported symptoms.>>“° Other factors, such as
the patient’s trajectory in the health care system, which depends
on their coping skills, attitude, self-constructed explanations,
beliefs and how they deal with stress, may also need attention
while the dentist is gaining the patient’s trust and being honest
about what can be done and what should be expected despite
the best treatment.3540-42

Few chronic dentoalveolar pain patients can expect complete
relief, however, dentists must be supportive and let patients
know that their well-being can improve if they adhere to
specific recommendations, although it will not come suddenly
but progressively.* Multidisciplinary approaches combining
psychological support, behavioural strategies and selective
medications acting on pain inhibitory mechanisms, central and
peripheral sensitization and comorbidities may significantly reduce
the pain and improve the quality of life of many chronic orofacial
pain patients (Table 1).%°
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Table 1: Possible etiology of nonodontogenic toothaches and treatment modalities.

Causes of secondary dental pain ‘ Management

Musculoskeletal Physical therapy, cognitive behavioural therapy,
» Myofascial pain of masticatory or neck muscles frigger point injection or dry needling

Primary headache disorders Abortive therapy with drugs, such as
« Migraine triptans, calcium channel blockers

 Trigeminal autonomic cephalalgias

Pathologic processes outside the immediate dentoalveolar or facial region that =~ Disorder-specific drug therapy or interventions
refer or project pain to the teeth

* Sinus disease

* Angina pectoris

* Brain tumours

* Metastatic cancer

Neuropathic pain disorders Pharmacologic treatment with drugs, such
. Trinami ; as anticonvulsants, selective serotonin
Trigeminal neuralgia reuptake inhibitors and other antidepressants;
 Post-traumatic trigeminal neuropathic pain cognitive behavioural therapy

« Persistent idiopathic facial pain*
* Persistent idiopathic dentoalveolar pain*

* Possible neuropathic pain.

Figure 1: Panoramic image of the dentition of a 42-year-old female patient referred to an oral medicine specialist with multiple
complaints, including pain in all her feeth.
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Figure 2: Summary of types of pain. Note: TMD = temporomandibular disorder.
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Figure 4: Workflow algorithm for patient with toothache.
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Conclusion

Patients with persistent dentoalveolar pain following adequate dental
treatment are not “difficult” or “problem” patients, but rather complex
patients, and clinicians must protect themselves from becoming
“difficult” dentists when trying to help them.** It is important to listen
to these patients and make sure that they have time to tell their entire
story.** Finding out whether the patient’s overall presentation suggests
that all, or at least most, of it can be rationally explained by a dental
diagnosis alone is essential. However, there can be uncertainty for the
dentist (and patient) when making decisions regarding diagnoses and
treatments.* If there is indecision, clinicians should not forge ahead
with another dental treatment, but should consider other options

The Authors

(potentially including artificial intelligence to aid in the diagnosis of
the orofacial pain condition).*” All patients with pain have Axis I and
Il components. Once pain becomes chronic, or perhaps sooner if
the pain is more centrally mediated,® Axis Il issues can become more
clinically significant.*® However, some patients are able to cope better
than others under these circumstances — so-called “adaptive copers.”*®
It is important to ensure that an Axis | condition primarily affecting the
periphery (e.g., a tooth with symptomatic irreversible pulpitis) can be
definitively diagnosed and to recognize significant Axis Il components
that have greater relevance to the management needs of the patient
before beginning an irreversible dental treatment and acknowledge the
possibility that a patient should be referred to a health care colleague
who can provide appropriate management.
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