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Neuropathic pain after dental treatment
Dental tedaviler sonrası oluşan nöropatik ağrılar
Neslihan TINASTEPE, Koray ORAL

Summary

The head and neck regions are the most common sites of the human body to be involved in chronic pain conditions. Neuropathic pain is a chronic pain condition, and refers to all pain initiated or caused by a primary lesion or dysfunction or transitory perturbation in the peripheral or central nervous system (CNS). Trigeminal neuralgia, atypical odontalgia (phantom
tooth pain), burning mouth syndrome, traumatic neuropathies, postherpetic neuralgias and complex regional pain syndrome
are neuropathic pain conditions in the orofacial region that can be encountered in pain and dental clinics. The majority of the
time this problem is misdiagnosed by the dentist, which can lead to unnecessary treatments. These treatments may include
endodontic treatment and extraction of the tooth or teeth in the region. In this review, only post-traumatic peripheral pain
neuropathies seen after dental treatments will be discussed.
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Özet

Baş ve boyun bölgesi vücudun kronik ağrılardan en çok etkilenen bölgesidir. Nöropatik ağrılar, periferal ya da santral sinir sistemindeki primer bir lezyon, disfonksiyon ya da geçici bir bozukluk sonucu başlayan kronik ağrılardan birisidir. Trigeminal nöralji,
atipik odontalji (fantom diş ağrısı), yanan ağız sendromu, travmatik nöropatiler, postherpetik nöralji ve kompleks bölgesel ağrı
sendromu diş ve ağrı kliniklerinde karşılaşılabilecek nöpatik orofasial ağrılardandır. Ağız içersinde şikayete neden olan ağrıların
bir kısmının nöropatik ağrılar olabileceği hatırlanmadığında yanlış tanı konulmakta ve etkilenen bölgedeki dişlere gereksiz tedaviler
yapılmaktadır. Bu yazıda, dental işlemler sonrası ortaya çıkabilen posttravmatik periferal ağrılı nöropatiler tartışıldı.
Anahtar sözcükler: Sinir zedelenmesi; nöropatik ağrı; orofasial ağrı; post-travmatik nöropatiler.

Introduction
Pain is defined as “an unpleasant sensory and emotional experience associated with actual or potential
tissue damage, or terms of such damage”.[1] Pain is a
displeasing sensation; however, it is a warning symptom against tissue damage and during wound healing.
Unlike acute pain, persistent pain has no biological
advantage. It is a troublesome malady by itself. The
head and neck regions are the most common sites
of the human body to be involved in chronic pain

conditions.[2,3] Acute, chronic, and recurrent painful conditions are not rare in the orofacial region. In
dental practice, pain originating from the teeth and
the periodontium, is the most common non-odontogenic pain, although it does occur frequently.[2] Neuropathic pain is a type of chronic pain and is defined
as “all pain, initiated or caused by a primary lesion
or dysfunction or transitory perturbation in the peripheral or central nervous system (CNS)”.[4-6] This
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differs from somatic pain, which occurs in response
to noxious stimulation of normal neural receptors.[7]
Neuropathic pain may be classified as peripheral or
central according to the place where it originates and
is divided into episodic and continuous disorders
based on symptoms. The episodic neuropathic pain
presents as periods of total remission of symptoms
whereas the continuous neuropathic pain is an ongoing unremitting pain condition.[8,9]
The true prevalence of neuropathic pain is not
known. It has been estimated that 1-1.5% of the
general population is affected. The pain that results
from spinal cord, brain stem, or thalamic/cortical
damage is less common than peripheral neuropathic
pain (PNP).[10] Central neuropathic pain (CNP) has
been reported in 28% of multiple sclerosis patients,
75% of patients with syringomyelia, 60-70% of patients with spinal cord injury, and 8% of stroke patients.[11]
Trigeminal neuralgia, atypical odontalgia (phantom
tooth pain), burning mouth syndrome, traumatic
neuropathies, post-herpetic neuralgias and complex regional pain syndrome are the neuropathic
pain conditions in the orofacial region that can be
encountered in pain and dental clinics. Typically
dentists intend to solve the problem with traditional
dental treatments which may cause the patient to
lose their teeth found the jaw affected.[12]
Pathophysiology of neuropathic pain
Several types of sources, such as vascular compression, radiation, inflammation, trauma, infection,
and exposure to neurotoxins to the peripheral nervous system can lead to pathologic damage.[3,13]
Demyelination and axotomy (deafferentation with
severance of the axon) are the ways to incur these
damages.[3] A number of mechanisms have been proposed to explain neuropathic pain conditions, but
they are not fully understood. The possible mechanisms in the orofacial region are as follows:
Ectopic impulses from damaged primary afferent
nerve fibers
Axonal injury initiates ectopic activitiy from large
and small diameter afferent fibers as well as the cell
body in the sensory ganglion in addition to nocicep2

tor terminals. In the case of an axotomy, a neuroma
can result which can also cause an ectopic discharge.
A neuroma is a tangled mass of nervous tissue in conjunction with proliferated Schwann cells.[9,14,15]
Ephaptic transmission
Abnormal connections may occur between or among
two or more adjacent demyelinated or unmyelinated
axons of damaged nerve.[14,15]
Central sprouting
A-beta afferent fibers sprout into more superficial
layers in the dorsal horn making synaptic contacts
with nociceptive neurons.[10,14,15]
Phenotypical changes in primary afferents and dorsal horn neurons
After nerve injuries, long-term alterations may occur
in gene expression such as changes in ionic canal proteins, neurotransmitters, and neurotrophins.[14]
Sympathetic nerve activations
Nerve injury may lead to sympathetic axons sprouting into the dorsal root ganglion where they form
baskets around the cell bodies of the sensory neuron
and may form a mechanism in which sympathetic
activity causes activity in sensory fibers. This hasn’t
been shown in the trigeminal region yet.[10,14-16]
Changes in segmental inhibitory control
Peripheral nerve injury may reduce the amount of
inhibitory control acts through inhibitory interneurons. Large fibers have inhibitory affect on small fibers. When this balance collapses, pain occurs. After
nerve injury, large fibers release many excitatory amino acids which can lead to destruction of inhibitory
interneurons.[10,14]
Central sensitization
Increased impulses after peripheral nerve injury can
cause sensitization in second order neurons in the
trigeminal sensory nucleus of the brainstem. Central
sensitization can lead to hyperalgesia, spontaneous
pain, and allodynia. Diminishments in the effects of
descending inhibition control are thought to contribute to central sensitization as well.[14,15,17]
Neuronal plasticity, which is the change in function,
chemistry and structure of neurons obviously plays
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an important role in the development of neuropathic pain. More than one mechanism can operate in
a single patient and these mechanisms may change
with time.[10]
Clinical characteristics of neuropathic pain
Despite these instances, neuropathic pain can be initiated by a range of sources varying from local trauma
to central nervous system pathologies.[18] They share
certain clinical characteristics including:
l Pain quality that is short electrical, lancinating,
shooting or sharp in episodic neuropathies with
or without stimulus, and a burning character that
is present in continuous neuropathies.[9] It should
be stated that studies are not unanimous on this
issue.[19] Besides these characteristics, aching pain
does not preclude the possibility of a neuropathic
basis for the patient’s pain.[20]
l Sensory deficits may accompany the pain. The
three main deficits are paresthesia, dysesthesia or
anesthesia. Paresthesia is expressed as abnormal,
with not necessarily unpleasant sensations such
as heaviness, tingling, or numbness. Dysesthesia
is regarded as abnormal or unpleasant sensations
such as burning, stinging, or stabbing. Anesthesia
is total loss of feeling or sensation.[9,21]
l There may be a delay in onset after the initial injury/insult (days to months).
l Sympathetic hyperfunction can be detected in
clinic examination.[9]
These symptoms can be seen in combination in some
patients and this can contribute to the complexity
of the condition. It is not difficult to differentiate
whether or not the pain is neuropathic in origin in
the case of the presence of pain accompanied with allodynia and hyperalgesia or resistance to non-steroids
and opioids with an apparent history of nerve injury.
The problem arises from the absence of definitive
evidence of nerve injury. In these cases, quantitory
sensory tests QST may helpful.[22]
Quantitory sensory testing for neuropathic pain
Neuropathic pain has a complexity in both the diagnostic and treatment aspects. There are several tests
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that overcome this issue. These tests enable differentiating the large and small diameter fibers in addition
to forming the basis of the most common modalities for the examination and evaluation of trigeminal
sensory neuropathy. Touch or proprioceptive stimuli
and cold and heat detection thresholds are used for
the assessment of the function of A beta fibers, A
delta fibers, and thinly unmyelinated fibers respectively.[23,24]
The pin-prick test, temperature sensitivity test, static
touch detection test, two-point discrimination test,
and the direction of movement test are the tests dentists can perform in their clinics for this purpose.[21]
These tests provide information regarding peripheral
sensory nerve function and help to accurately diagnose patients and can aid in follow-up.[23]
Nerve injury
In order to understand the basis of the classification
of nerve injuries in a better way, the organization of
the peripheral nerve trunk should be understood.
A peripheral nerve is surrounded by connective tissue, specifically epineurium. It contains multiple
nerve fascicles. A fascicle is a bundle of several nerve
fibers and enclosed by perineurium. A nerve fiber,
or axon, is the projection of a nerve cell, encircled
by Shwann cells’ membrane which is known as the
myelin sheath. The supporting tissue around nerve
fibers is endoneurium which fills the fascicles.[25-27]
After nerve injury, the proximal and distal part of
the injured section and cell bodies develop changes
according to the severity of the injury.[25-27] Seddon
(1943) classified the possible nerve injuries into 3
categories: neuropraxia, axonotmesis, and neurotmesis.[28]
In neuropraxia, the endoneurium, perineurium and
epineurium are intact.[29] The continuity of the axon
is preserved as well as the conduction of nerve impulses from the distal section.[25,29] It is the mildest
type of peripheral injury. Recovery time of this type
of injury is within days to months, however neuritis
and paresthesia may occur. Nerve compression, hematoma, minor stretching and thermal changes are
the potential causes of this type of injury.[21] Neuropraxia can be described as a nerve bruise.[25]
In axonotmesis, the endoneurium, perineurium
3
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and epineurium are intact.[29] Wallerian degeneration, which is a process of fragmentation of the axon
and myelin sheath, occurs distal to the nerve injury
and also proximal to the injury at least first node of
the ranvier. Sproutings from the proximal segment
spread distally and regenerated axons contact with
its peripheral target.[26,27] Recovery time occurs in
2-4 months. Depending on the severity of the injury,
complete recovery may not occur. Nerve compression, hematoma, stretching, traction, partial crush,
and edema may cause axonotmesis. Paresthesia and
episodic dysesthesia are the possible responses to axonotmesis.[21]
In neurotmesis, not only the axon, but also the endoneurium, perineurium and epineurium lose their
continuity. Since regenerated axons lose their guide
to reach their target tissue, some abnormalities such
as anesthesia, persistent pain, and neuroma formation may result. Severe traction or complete transection of the nerve are the main causes.[21,25] Full recovery is not possible[25,28] and surgical repair is needed
for these cases.
The Seddon’s classification was modified by Sunderland (1951) into 5 grades. Two types of injuries
were added between axonotmesis and neurotmesis.
[29]
MacKinnon and Dellon (1988) described the 6th
degree of nerve injury and Birsch and Gidden (1998)
classified nerve injury as degenerative and nondegenerative.[30]
Incidence of neuropathic pain after dental treatments
The terms atypical facial pain, atypical facial neuralgia, atypical odontalgia, dental causalgia, neuropathic orofacial pain, and phantom tooth pain have
been used to infer posttraumatic painful peripheral
neuropathy in the orofacial region.[22,31] Dental procedures have the potential to cause nerve damage as
another type of trauma. Deficits can be transient or
permanent depends on the injury. The trigeminal
nerve displays a different reaction to injury than other nerves. In proportion to the number of procedures
performed, the prevalence of peripheral painful neuropathies are rare after dental treatments.[22]
Removal of the third mandibular molar, dental injections, implant treatments, and endodontic treatments are the most common procedures in dentistry
4

that may cause neuropathic conditions. The incidence of nerve injury after these treatment have been
reported in the literature but the number of cases
resulting in painful neuropathies are not well documented.
After extraction of the third molars due to pericoronitis, periodontal problems, caries, and\or surgeries required for the removal of cysts or tumors may
cause injury of the inferior alveolar nerve (IAN), lingual nerve (LN), mylohyoid and buccal nerve.[32] It is
reported that 3.6% of third molar extractions caused
temporary deficits and up to 8% caused permanent
deficits in the IAN.[33] The incidence of LN injuries during third molar removal ranges from 0.2%
to 22% temporarily and up to 2% permanently.[34]
Several risk factors regarding damage during third
molar operations to the IAN and LN have been
reported. A close relationship between roots of the
third molar and mandibular canal, depth of impaction, surgical techniques such as retraction of lingual
flap and surgical experience, use of neurotoxic materials in surgery, and age of the patient can be counted
as such factors.[32,35,36]
Since there is a detachment of the mucoperiostal flap
and removal of bone in the implant surgery, IAN,
LN, and mental nerve can be effected and sensation
can be altered.[37-39] The incidence of IAN injuries
after dental implantation vary from 0-40%,[40-48]
which is the same as other oral surgeries.[37] 1-8%
of these cases may result in permanent sensory dysfunction. Still, the incidence of persistent pain is not
known.[12,38,49,50]
IAN can be damaged due to over instrumentation
during root canal treatment of the mandibular molar teeth, pressure in the IAN canal from endodontic point or sealant, and the neurotoxic effect of the
medication used in the root canal.[51-54] After root canal therapy persistent pain was reported in 3-13% of
cases[55] whilst endodontic surgery ends with painful
phantom tooth in 2% to 3% of cases.[22,56,57]
Supraperiostal or proximal local anesthesia may result in injuries due to direct trauma to the nerve
during infiltration of anesthetic solution from the
needle, hematoma formation or neurotoxicity from
local anesthetic solution to IAN, LN and maxillary
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nerves. However the exact mechanism of these theories is still under debate. Some of the reports indicate
that neuropathic pain occurrence after these injuries
are between 1:26,762 to 1:800,000[58-60] 34%[59] and
70%.[48] It has also been reported that anesthesia or
paresthesia can occur in two-thirds of patients with
permanent nerve injury involvement, whereas dysesthesia can occur one-third of such patients.[61]
Chronic regional pain syndrome (CRPS) which is a
neuropathic pain condition in which edema, abnormal skin blood flow, sudumotor activity accompanied with pain are seen very rarely in the head and
neck region. Behrman (1949), Jaeger et al. (1986),
Saxen and Campbell (1995) reported CRPS after
tooth extraction from the molar region.[62-65]
In conclusion, neuropathic pain is an abnormal
condition of the nervous system which can affect
the orofacial region in addition to other parts of the
body. It has a very complex pathophysiology and can
be initiated by dental treatments such as third molar
or implant surgery, endodontic treatments and dental injections.
Conflict-of-interest issues regarding the authorship or
article: None declared.
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