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ABSTRACT

Several disorders where patients experience inexplicable pain and exhaustion may be caused by central sensitization, a pathophysiologic process in
which the central nervous system changes that modify how it processes pain and other sensory cues. Temporomandibular disorders (TMD)
encompass a range of conditions that primarily affect the masticatory muscles, temporomandibular joints, and associated structures. Patients
sometimes seek needless tests and therapies because they don't understand the origin of their problems. By educating patients, clinicians may help
reduce this misconception, which has an impact on perception, management, functional status, and quality of life. This article gives a
comprehensive review of the mechanisms and treatment of central sensitization of TMJ pain in adults.
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INTRODUCTION

Temporomandibular disorders (TMD) encompass a range of
conditions that primarily affect the masticatory muscles,
temporomandibular joints, and associated structures."’ These
disorders can present as pain in the orofacial region and/or functional
limitations, such as restricted mouth opening or a clicking sound
during jaw movements. TMD affects a significant portion of the
population, with some studies indicating that approximately 5—12% of
individuals may be impacted. "

Along with being the second most common cause of orofacial pain, it is
also regarded as the second most common source of musculoskeletal
pain and disability, after low-back pain. " Women are twice as likely
as males to experience this condition.  Both physical and mental
health, as well as general functional abilities, can be negatively
impacted by these conditions, which often develop into chronic or
recurrent symptoms. "

The causes are intricate, multi-layered, and frequently difficult to

pinpoint. *'” Because the underlying pathophysiology of TMD is still

poorly known, further study is needed, especially to understand the
1.1

neurological mechanisms driving TMD pain and persistence. ™'

Central Sensitization

Because it may contribute to the duration and intensity of pain, central
sensitization (CS) has drawn more attention. " This condition can be
interpreted as a heightened central nervous system reaction to
peripheral nociception and sensory stimulation. """

Woolfand King "” first used the term central sensitization in 1989 after
research on rats revealed that spinal cord neurons gradually became
hyperexcitable following damage. Subsequent research revealed that a
permanent, elevated state of neural sensitivity may eventually result
from chemical, structural, and functional alterations in the central
nervous system, and that central sensitization can be sustained with or
without ongoing peripheral input. """

Even in the absence of sensory stimulation, the central nervous system
is hyperexcited in this pathophysiologic condition, amplifying both
internal and external sensory information. Among many other
symptoms, this amplification frequently results in persistent,
pervasive, and migratory pain, chronic tiredness, and sensory
hyperresponsiveness. Medical examinations don't provide any useful
information about the reason of the pain, which typically occurs in
different or incongruent body parts. "

Hyperalgesia, in which a painful stimulus is linked to even more pain,
is one of the "trifecta" of central sensitization.

Allodynia, a condition where a previously painless stimulus suddenly
becomes painful. Many central sensitization sufferers report that a
thick blanket applies painful pressure, that clothing irritates their skin,
or thata hug or stroke on the back hurts them.

Global sensory hyperresponsiveness, a condition in which both
internal and external stimuli have a significant impact on the patient.
Patients with central sensitization, for instance, may be extremely
sensitive to internal stimuli like their heartbeat or the peristalsis in their
digestive tract, as well as to bright lights, loud noises, scents, foods,
and drugs. """

In the past, pain processing was believed to be a vague, passive relay
between the brain regions that interpret pain (nociception) and
unpleasant stimuli. According to this hypothesis, certain pain
pathways are only triggered by painful peripheral stimuli, and the
degree and duration of pain are entirely dependent on these inputs. ¥
Therefore, acute pain was a protective, adaptive function that
happened when a potentially dangerous signal triggered a peripheral
nerve. The peripheral nerve then transmitted the message to the spinal
cord, which then sent it to the brain. It helped an organism avoid
danger, heal from wounds, and warn of impending danger. "'

We now understand that the procedure is more intricate. A
neurochemical assessment of the message occurs when a peripheral
neuron gets a stimulation. While certain neurochemicals suppress the
message, others amplify it. Interestingly, the modulating instructions
are transmitted back down via specific cerebral pathways, whereas the
inhibitory and amplifying effects start in the brain. " The system is
usually well-balanced, meaning that nonthreatening inputs are
reduced and do not reach the level of conscious awareness, while if the
brain interprets a stimulus as potentially dangerous, the organism will
react to defend itself.

Melzack and Wall " developed the idea of pain modulation and
described the differences between acute and chronic pain in their 1965
spinal-gate control theory. Pain signalling is not only a defensive
reaction to unpleasant stimuli; neuroplasticity has primed the nerves to
be more responsive to stimulation in chronic pain. Instead, pain signals
are not always a reaction to acute nociceptive issues; rather, they are a
result of maladaptive alterations in the neurological system
(neuropathy).
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Acute pain may become chronic in some people for a variety of
neuroplastic (central sensitization, peripheral sensitization, and
descending neuromodulation) and risk (genetic variations, medical
and psychological comorbidities, medications, and psychosocial
factors) reasons.""!

As a result, individuals with central sensitization may suffer
hyperalgesia, or increased pain from painful stimuli, and allodynia, or
the perception of pain from typically nonpainful stimuli. Wider
receptive fields, lower thresholds for pain or activation, and
spontaneous autonomous activity are all possible in affected neurons
(pain becomes more diffuse and less defined)."” Sensations are
experienced differently and more strongly by a patient with central
sensitization than by a patient without it. For instance, a patient who
has persistent pain in a well-defined location may notice that over time,
the pain becomes less defined, more diffuse, and linked to other
symptoms that don't seem to be related, such as headaches, exhaustion,
restless nights, mood swings, and gastrointestinal issues.

Yunus *” proposed the unifying term central sensitization syndrome to
encompass overlapping conditions like temporomandibular joint
disorder, restless leg syndrome, interstitial cystitis, irritable bowel
syndrome, and others, as well as overlapping symptoms like pain,
fatigue, sleep disorders, paresthesias, and cognitive difficulties. With
the phrase chronic overlapping pain problems, the National Institutes
of Health has acknowledged the idea that different coexisting illnesses
and symptoms are all founded on central sensitization. *!

Research is being done on additional elements that influence a person's
experience of central sensitization. Using glial cell activation and
neuroinflammatory alterations, studies have examined how sleep
dysregulation affects the development of central sensitization and the
necessity of maintaining good sleep hygiene as a component of therapy
aimed at central sensitization. ***” Patients can lessen the severity of
their symptoms by learning about pain physiology and receiving
management techniques.

Patients who are perplexed by their pain and feel that they have not
been properly diagnosed frequently believe that their pain is a sign that
something horrible is occurring in their body, according to Nijs et al. **!
Patients may have maladaptive views of their symptoms as a result of
overzealous efforts to determine the reason and fear of the unknown.

Pharmacologic treatments can include nonsteroidal anti-inflammatory
drugs and topical agents aimed at specific peripheral pain generators, if
present, as well as neuromodulators (such as pregabalin, gabapentin,
amitriptyline, nortriptyline, duloxetine, and milnacipran) that try to
lessen some of the neurochemical and functional pathophysiologic
alterations associated with central sensitization, pharmacologic
treatments may involve nonsteroidal anti-inflammatory medications
and topical agents targeted at particular peripheral pain generators, if
any are present. ***

Nonpharmacologic strategies are strongly recommended as part of a
multimodal rehabilitative approach. ***”

Clinicians will be far more successful in gaining patient acceptance
and motivation if they provide continuous education about pain
physiology (via clinical visits, handouts, articles, films, and reliable
internet resources) and explain the process of central sensitization as
the anchoring framework. Time management, moderation, physical
and occupational therapy, massage therapy, acupuncture, graded
exercise therapy, and sleep hygiene are some nonpharmacologic
therapies that are beneficial for central sensitization. *”

CONCLUSION

The comprehensive and compassionate treatment of patients with
nociplastic pain is greatly aided by the educational framework of
central sensitization, which validates and explains the patient's
perception of pain and other symptoms. A patient's acceptance and
dedication to using evidence-based strategies to manage their
symptoms depend heavily on their level of knowledge about their
disease.
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