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SUMMARY POINTS

* 'This article aims to cover post surgical trigeminal neuropathy and other conditions related to chronic
trigeminal pain not specifically covered elsewhere in this series.

* Is estimated to occur in 4-5% of patients overall, considerably less compared with other site surgeries.

* Due to the high volume surgery undertaken in this region chronic post surgical pain remains common.

* Relatively few clinicians are aware of this condition and as a result it is frequently poorly managed.

Introduction

Chronic orofacial pain syndromes represent a diagnostic challenge
for any practitioner. Patients are frequently misdiagnosed or
attribute their pain to a prior event such as a dental procedure,
ENT problem or facial trauma. Psychological or psychiatric
co-morbidities of depression and anxiety are prevalent in this
population and compound the diagnostic conundrum. Treatment
is less effective than in other pain syndromes, thus it often requires
a multidisciplinary approach to address the many facets of this pain
syndrome.

Aetiology of orofacial pain

Facial pain can be associated with pathological conditions or
disorders related to somatic and neurological structures®.

There are a wide range of causes of chronic orofacial pain and these
have been divided into three broad categories:

. musculoligamentous
. dentoalveolar and
. neurological and vascular'.

The commonest cause of chronic orofacial pain is
temporomandibular disorders, principally myofascial in nature.

As mechanisms underlying these pains begin to be identified, more
accurate classifications which are mechanism-based may come to

be used. A major change has been that burning mouth syndrome
probably has a neuropathic cause using the newly defined definitions
rather than being a pain due to psychological causes.

Incidence

Chronic orofacial pain accounts for between 20 and 25% of chronic
pain conditions®. A 6-month prevalence of facial pain has been
reported by between 1% 2 and 2-3%? of the population. In the study
by Locker and Grushka, some pain or discomfort in the jaws, oral
mucosa, or face had been experienced by less than 10% in the past

4 weeks®. In 1980, Bonica® estimated that 5—7 million Americans
suffer from chronic pain in the face and mouth, and between 25 and
45% are affected at some time of life. Most population-based studies
have shown that women report more facial pain than men? with rates
approximately twice as high among women compared to men®. In
clinic populations the rates for women are even higher'. On the other
hand, other studies have found no sex difference in the prevalences
of orofacial pain. Several studies have also shown variability in the
prevalence across age groups. The age distribution of the facial pain
population differs from that of the most usual pain conditions. In

contrast to chest and back pain, for example, facial pain has been
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suggested to be less prevalent among older persons than younger
ones. Conversely, in 1993 Lipton et al. found the prevalence of facial
pain to remain relatively constant across the age groups?, while Riley
and Gilbert’, no difference in prevalence was observed between the

age groups of 45-64 years and older.

Diagnosis

The International Headache Society (IHS)” has published diagnostic
criteria for primary and secondary headaches as well as facial pain.
Criteria have also been published by the International Association
for the Study of Pain (IASP)®and by the American Academy of
Orofacial Pain (AAOP)’, and the Research Diagnostic Criteria

for Temporomandibular Disorders' covered elsewhere in this

issue'’. The impact of trigeminal pain must not be underestimated.
Consequences include interruption of daily social functions such

as eating, drinking, speaking, kissing, applying makeup, shaving

and sleeping'?. Burning mouth syndrome has been reported to

cause significant psychological impact in 70% of patients. In
temporomandibular joint (TM]J) pain, 29% of patients report a high
level of disability resulting in unemployment. A recent validated tool,
OHIP-14, has been developed for the assessment of disability related
to oral function®®,

Classification of orofacial pain

The aim of this section is to address the causes of chronic orofacial
pain (lasting >3 months). However, the most common causes of
acute dental pain are due to trauma or infection of the dental pulp
which contains the nerves and vessels supplying the tooth'“.

Chronic orofacial pain

The various suggested classifications of chronic orofacial pain do
conflict with each other. Several classifications of chronic orofacial
pain have been presented but this article will use the fourth
classification (groups 1-3) as it presents a pragmatic and clinically
useful alternative®.

Group 1

Neurovascular pain (predominantly in the 1st division of trigemi-

nal (V) nerve)

The 1st division innervates the globe of the eye and the skin in

the area above the eye and forehead. Migraine, Cluster headaches,
Tension-type headaches, Medication overuse headaches and chronic
daily headache will be covered separately in this review series.

Short-lasting unilateral neuralgiaform conjunctival irritation and
tearing (SUNCT)

This is possibly a variation of the cluster tic syndrome. It is
characterized by brief (15-120 seconds) bursts of pain in the eyes,
temple, or face. The pain is usually unilateral and is described as
burning, stabbing, or electric. It occurs frequently in a 24-hour
period (>100 episodes). Neck movements can trigger the pain.
SUNCT syndrome is refractory to medical therapy but there is

increasing evidence for treatment with lamotrigine'®"’.

Temporal arteritis

Temporal arteritis (also known as giant cell arteritis) is characterized
by daily headaches of moderate to severe intensity, scalp sensitivity,
fatigue, and various non-specific complaints with a general sense

of illness. Ninety-five per cent of patients are over 60 years old.

The pain is usually unilateral, although in some cases bilateral or
occipital pain do occur. Pain may also be felt in the tongue and is a
continuous ache with superimposed sharp, shooting head pains. The
pain is similar to and may be confused with that of cluster headache
(CH), but CH tends to occur in younger patients. The two may
also be distinguished on physical exam, when dilated and tortuous
scalp arteries are noted. The erythrocyte sedimentation rate (ESR)

is markedly elevated in temporal arteritis'. Definitive diagnosis

is made by artery biopsy from the region of the pain, although
negative biopsy may be caused by the spotty nature of the disease
and does rule out the diagnosis. High dose steroid therapy usually
precipitates a dramatic decrease in head pain. Failure to respond to
steroid therapy with a negative biopsy should call the diagnosis into
question. If the diagnosis seems likely based on history and physical
examination, steroids should be started immediately to avoid vision
loss, which is the most common complication of the disorder,
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occurring in 30% of untreated cases. The biopsy remains positive for
7-10 days from starting steroid therapy. Steroids may be tapered to
an alternate day maintenance schedule when the pain resolves and
ESR normalizes. The disease is usually active for 1-2 years, during
which time steroids should be continued to prevent vision loss.

Group 2: Neuralgia

This group includes primary neuropathies (trigeminal neuralgia
(typical or atypical) and glossopharyngeal neuralgia), and secondary
neuropathies including postherpetic neuralgia and post-traumatic

V neuralgia, and other peripheral neuropathies affecting the
trigeminal system. Nutritional neuropathy, diabetes mellitus, human
immunodeficiency virus (HIV), chemotherapy, and multiple sclerosis
(MS) are not covered in this review but can present as orofacial pain.

Primary neuropathies

Trigeminal neuralgia (typical or atypical) is covered elsewhere in this

issue!”.

Glossopharyngeal neuralgia

Glossopharyngeal neuralgia is characterized by pain attacks similar
to those in trigeminal neuralgia, but is located unilaterally in the
distribution of the glossopharyngeal nerve. Pain is most common
in the posterior pharynx, soft palate, base of tongue, ear, mastoid
or side of the head. Swallowing, yawning, coughing or phonation
may trigger the pain. Management is similar to that for trigeminal
neuralgia®.

Secondary neuropathies

Many conditions can cause peripheral sensory neuropathies® that
may present with pain, these include;

¢ Diabetes

e Dost herpetic neuralgia

¢ Human Immunodeficiency Virus
¢ Chemotherapy

*  Muldiple Sclerosis

*  Dost surgical traumatic neuropathy
e DParkinson’s disease

*  Malignancy

*  Drugs e.g. Growth hormone injections

* Nutritional neuropathy

The most common causes of trigeminal neuropathy would include
g y

postherpetic neuralgia, post traumatic neuropathy and idiopathic

persistent post surgical pain.

Postherpetic neuralgia (PHN)

In patients over 50 years of age there is a 60% incidence of
developing postherpetic pain. Herpetic skin eruption is caused by
the reactivation of latent varicella zoster virus from the sensory

nerve ganglia. The reactivated virus is carried via the axons distally

to the skin where it produces a painful rash with crusting vesicles

in a dermatomal distribution. The trigeminal nerve is the second
most commonly affected after nerves in the thoracic region. Ramsay
Hunt syndrome occurs when herpes zoster infection of the geniculate
ganglion causes earache and facial palsy. Pain that persists two or
more months after the acute eruption is known as postherpetic
neuralgia (PHN). The pain is neuropathic in nature, severe, and it is
associated with allodynia and hyperalgesia, most commonly affecting
the 1st (ophthalmic) distribution of the trigeminal nerve. High doses
of antivirals, steroids, and amitriptyline are often used for the acute
eruption in otherwise healthy individuals®'. Antivirals, NSAIDs,

and opioids are often used in immunocompromised patients. More
recently, there is evidence that topical 5% lidocaine plasters (Versatis)
worn alternatively every 12 hours are very effective’>. NICE have
provided prescribing guidance for neuropathic pain®.

Post-traumatic trigeminal neuropathy

The most problematic outcome of dental surgical procedures with
major medico-legal implications is injury to the trigeminal nerve*.
The prevalence of temporarily impaired lingual and inferior alveolar
nerve function is thought to range between 0.15-0.54% whereas
permanent injury caused by injection of local analgesics is much less
frequent at 0.0001-0.01%?>*. Traumatic injuries to the lingual and
inferior alveolar nerves may induce a pain syndrome owing to the
development of a neuroma. The most commonly injured trigeminal
nerve branches, the inferior alveolar nerve (IAN) and lingual nerves
are different entities, whereby the lingual nerve sits loosely in soft
tissue compared with the IAN that resides in a bony canal. Injury
to the third division of the trigeminal may occur due to a variety of
different treatment modalities, such as major maxillofacial and minor

oral surgery”!

. Peripheral sensory nerve injuries are more likely to
be persistent when the injury is severe, if the patient is older, if the
time elapsed between the cause of the injury and the review of the
patient is of longer duration, and when the injury is more proximal

to the cell body.

Subsequent to iatrogenic trigeminal nerve injury, the patient often
complains about a reduced quality of life, psychological discomfort,
social disabilities and handicap®. Patients often find it hard to cope
with such negative outcomes of dental surgery since the patient
usually expects significant improvements not only regarding jaw
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Figure 2.  Interference of daily functions associated with dental pain

function, but also in relation to dental, facial, and even overall body
image after oral rehabilitation®. Altered sensation and pain in the
orofacial region may interfere with many daily functions as illustrated
in Figure 2%.

In a recent prospective assessment of 252 patients with iatrogenic
trigeminal nerve injuries®® most were caused by third molar surgery
but implants and local anaesthesia were significant contributors

(Figure 3).

The diagnosis of posttraumatic neuralgia/neuropathy is based

upon a history of surgery or trauma temporally correlated with the
development of the characteristic neuropathic pain. Age, poor wound
closure, infections, foreign material in the wound, haematoma, skull
fracture, diabetes mellitus or peripheral neuropathy elsewhere in the
body predispose to neuroma development. The pains commonly
persist 2 months after the injury and can be permanent. Medical
therapy is similar to that used in neuropathic pain conditions
depending on the patients’ symptoms.

In a recent survey of 252 iatrogenic trigeminal nerve injuries related
to dental treatment, 70% of patients presented with pain (Figure

3). This highlights the problems related to postsurgical neuropathy
aggravated by the fact that many patients may not have been warned
at all about nerve injury or told that they would risk numbness.

Many patients experienced significant daily disability predominantly
caused by elicited mechanical or cold allodynia resulting in pain

on eating, drinking, kissing sleeping and other essential functions
(Figure 4). The inferior alveolar nerve (IAN) supplies general
sensation to the lower chin, lip, vermillion gums and teeth
unilaterally. The lingual nerve (LN) supplies general sensory to dorsal
and ventral aspects of the tongue and lingual gingivae.

Current management of these nerve injuries is inadequate. The
focus remains on surgical correction or laser therapy with little or no
attention to medical or counselling intervention and the patients’
psychological, functional or pain related complaints. The fault partly
rests with how we assess these patients. Assessment tends to show
little regard for the functional or pain evaluation with the main
focus on basic mechanosensory evaluation, which is not necessarily
reflective of the patients’ difficulties. Oral Surgery specialists assessing
these injuries should therefore follow guidelines from the World
Health Organisation, which suggest that nerve injury outcomes
should be assessed in terms of impairment, activity limitations, and
participation restrictions®. Guidelines set out by the International
Association for the Study of Pain and European Federation of
Neurological Societies should also be followed?”. Without exception
these recommendations are holistic when compared with reports
evaluating the management of trigeminal nerve injuries.
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Figure 3.  Factors associated with iatrogenic trigeminal nerve injury

Traumatic injuries to peripheral nerves pose complex challenges

and treatment of nerve injuries must consider all aspects of the
inherent disability. Pain control is of paramount importance and
rehabilitation needs to be instituted as first-line treatment. Early
intervention is important for optimal physiologic and functional
recovery*. Reparative surgery may be indicated when the patient
complains of persistent problems related to the nerve injury, however
there remains a significant deficiency in evidence base to support this
practice. The patients presenting complaints may include functional
problems due to the reduced sensation, intolerable changed sensation
or pain the latter being predominantly intransigent to surgery*' and
less often expressed psychological problems relating the iatrogenesis
of the injury and chronic pain. Generally for lesions of the peripheral
sensory nerves in man, the gold standard is to repair the nerve as
soon as possible after injury®. However, the relatively few series of
trigeminal nerve repair on human subjects relate mainly to repairs
undertaken at more than 6 months after injury.

It is evident from the literature review that there needs to be a
cultural change in the choice of intervention, timing and outcome
criteria that should be evaluated for interventions for trigeminal
nerve injuries. To date, there have been a very limited number of
prospective randomised studies to evaluate the effect of treatment
delay on, the surgical, medical or counselling outcomes for
trigeminal nerve injuries in humans.

Persistent post surgical pain without demonstrable neuropathy

This is defined as pain that is present one year or longer post surgical
procedure, that is unexplained by local factors and is best described
as neuropathic in nature.

Nonodontogenic dentolalveolar pain is often difficult to diagnose
because it is poorly understood®. Even defining and categorizing
such persistent pain is challenging. Nonodontogenic pain may
represent half of all cases of persistent tooth pain, as shown by a
recent systematic review of prospective studies that reported the
frequency of nonodontogenic pain in patients who had undergone
endodontic procedures. Nonodontogenic pain was defined as
dentoalveolar pain present for 6 months or more after endodontic
treatment without evidence of dental pathology. Endodontic
procedures reviewed were nonsurgical root canal treatment,
retreatment, and surgical root canal treatment. 770 articles were
retrieved and reviewed, 10 met the inclusion criteria with a total
of 3,343 teeth enrolled within the included studies. 1,125 had
follow-up information regarding pain status. The authors identified
nonodontogenic pain in 3.4% (95% confidence interval, 1.4%-5.5%

frequency of occurrence)®.

The prevalence of persistent post surgical pain in the trigeminal
system may be low compared with other surgical sites™.
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Figure 4. Pain and altered sensation in patients with inferior alveolar nerve injury (IANI)

However when one considers the significant frequency of dental All these persistent post surgical pain conditions may be attributable
surgical procedure undertaken (Figure 5) then significant numbers of ~ to post traumatic neuropathy but it is difficult to be conclusive
individuals may be affected by both post traumatic neuropathy and without a demonstrable neuropathic area in relation to the previous
persistent post surgical pain. surgery. The significant decreased incidence in this condition in the

trigeminal region may reflect the lack of central sensitization due to
Risk factors for developing persistent post surgical pain most procedures being undertaken under local anaesthetic®.
include; genetics (deficiency of the enzyme catecholamine-O-
methyltransferase), preceding pain (intensity and chronicity),
psychosocial factors (i.c. fear, memories, work, physical levels of Group 3 Idiopathic chronic orofacial pain
activity, somatization), age (older = increased risk), gender (female =
increased risk) and the surgical procedure and technique (tension due  This group includes preauricular pain related to the TMJ, burning
to retraction). mouth syndrome (BMS), and persistent idiopathic facial pain.

Figure 5 Estimated incidence of chronic postoperative pain and disability after selected surgical procedures

(adapted from Kehlet et al)*.

Estimated incidence of Estimated chronic sever US surgical volumes
chronic pain (disabling) pain (1000)*
(<5 out of 10 score)

Amputation 30-50% 5-10% 159 (lower limb only)
Breast surgery (lumpectomy and mastectomy) 20-30% 5-10% 479
Thoracotomy 30-40% 10% Unknown
Inguinal hernia repair 10% 2-4% 609
Coronary artery bypass surgery 30-50% 5-10% 598
Caesarean section 10% 4% 220

* National Center for Health Statistics, Ambulatory and Inpatients procedures, USA 1996




REVIEWS IN PAIN

14

VOL. § — NO. I — MARCH 2011

Temporomandibular joint pain is reviewed separately in this issue'’.

Persistent idiopathic facial pain (PIFP)

The term atypical facial pain was first introduced by Frazier and
Russell in 1924. It has since been renamed persistent idiopathic facial
pain (PIFP). PIFP refers to pain along the territory of the trigeminal
nerve that does not fit the classic presentation of other cranial
neuralgias'®. The duration of pain is usually long, lasting most of the
day (if not continuous). Pain is unilateral and without autonomic
signs or symptoms. It is described as a severe ache, crushing or
burning sensation. Upon examination and workup no abnormality

is noted.

Definition

According to the International Association for the Study of Pain
(IASP), chronic facial pain refers to symptoms which have been
present for at least 6 months. Atypical’ pain is a diagnosis of
exclusion after other conditions have been considered and eliminated
(i.e. it is idiopathic), and is characterized by chronic, constant pain
in the absence of any apparent cause in the face or brain. Many
information sources suggest that all ‘unexplained’ facial pains are
termed atypical facial pain but this is not the case. Categories of
idiopathic facial pain conditions include neuropathic pain due to
sensory nerve damage, complex regional pain syndrome (CRPS)
from sympathetic nerve damage and atypical facial pain®. Atypical
odontalgia, or phantom tooth pain, is a variation of atypical facial
pain where intense discomfort is centred around a tooth or group of
teeth with no obvious dental or oral disease.

Epidemiology of PIFP

Atypical facial pain is more common in women than in men; most
patients attending a facial pain clinic are women aged between 30
and 50 years. Although any area of the face can be involved, the most
commonly affected area is the maxillary region. In the majority of
patients there is no disease or other cause found. In a few patients the
symptoms represent serious disease. In a small number of patients
the pain may be one consequence of significant psychological or
psychiatric disease®.

Clinical presentation

Atypical facial pain has a very variable presentation. Often it

is characterized by continuous, daily pain of variable intensity.
Typically, the pain is deep and poorly localized, is described as dull
and aching, and does not waken the patient from sleep. At onset the
pain may be confined to a limited area on one side of the face, while
later it may spread to involve a larger area. Atypical facial pain is a
diagnosis of exclusion for pain not meeting the diagnostic criteria
of other facial pain syndromes. Mongini et al?’ refers to the term
atypical facial pain as outdated and includes its description under
the category of psychogenic facial pain. Indeed, the description of
the pain may be inconsistent because the patient can complain of
bilateral pain that often changes locations over weeks to months.
The pain is not triggered and is not electrical in quality. Intensity
fluctuates but the patient is rarely pain-free. Pain is typically located

in the face and seldom spreads to the cranium in contradistinction
to tension headache. It is more common in women aged 30-50 years

old.

Between 60 and 70% of these patients have significant psychiatric
findings, usually depression, somatization or adjustment disorders,
therefore psychiatric evaluation is indicated. Treatment is with
antidepressants, beginning with low dose amitriptyline at bedtime
and increasing the dose until pain and sleep are improved®. Accurate
figures are difficult to obtain because of the lack of agreement on
classification criteria. Estimated incidence is 1 case per 100 000
population, although this number may be underestimated. PIFP
affects both sexes approximately equally, but more women than men
seek medical care. The disorder mainly affects adults and is rare in
children. PIFP is essentially a diagnosis of exclusion.

Daily or near-daily headaches are a widespread problem in clinical
practice. According to population-based data from the United
States, Europe, and Asia, chronic daily headache affects a large
number (approximately 4-5% of the population) of patients.
Importantly, PIFP must be distinguished from various other chronic
daily headache syndromes, including hemicrania continua, TM]
syndrome, sidelocked migraine, chronic cluster headache, SUNCT,
TN, and many others. A careful history and physical examination,
including a dental consultation, laboratory studies, and imaging
studies, may be necessary to rule out occult pathology. Underlying
pathology such as malignancy, vasculitis, infection, and central or
peripheral demyelination may manifest early as neuralgia, and, not
until focal neurological deficits, imaging abnormalities, or laboratory
abnormalities are discovered, does the diagnosis become evident.
Rare cases of referred pain must also be considered.

Atypical odontalgia (AO) is characterized by continuous, dull,
aching, or burning pain of moderate intensity in apparently normal
teeth or endodontically treated teeth and occasionally in extraction
sites. AO is not usually affected by testing the tooth and surrounding
tissues with cold, heat or electrical stimuli. The pain remains constant
despite repeated dental treatment, even extractions in the region,
often rendering patients with persistent pain but whole quadrants
stripped of dentition. Moreover, the toothache characteristics
frequently remain unchanged for months or years, contributing to
the differentiation of AO from pulpal dental pain. Occasionally, the
pain may spread to adjacent teeth, especially after extraction of the
painful tooth. These patients are defined as having pain in a tooth

or tooth region in which no clinical or radiological findings can be
detected.

Several studies have been conducted to define this group more
clearly. AO patients have more comorbid pain conditions, higher
scores for depression and somatization, significant limitation in
jaw function, and lower scores on quality of life measures when
compared with controls?”. When compared to patients with TMD,
AO patients were more likely to describe their pain as aching,

find rest relieving but cold and heat aggravating. Over 80% relate
the onset of their pain to dental treatment. Both groups show
worsening of symptoms on chewing, but more patients with



REVIEWS IN PAIN

VOL. § — NO. I — MARCH 2011

Is

TMD have other chronic pain. These patients have somatosensory
abnormalities, suggesting that generalized sensitization of the
nociceptive mechanism may be occurring. The author believes that
the relationship with previous surgical intervention infers that this
condition may, in some cases, be partial postsurgical neuropathy of
the superior alveolar nerves.

The lack of randomised controlled trials (RCTs) makes evidenced-
based care in AO difficult”. One of the major problems with this
condition is convincing the patient, and informing their dentist, that
there are no dental causes for their pain, so avoiding unnecessary
irreversible invasive dental treatment. AO patients are often
diagnosed late® and therefore need a multidisciplinary approach.

In her recent review, Baad-Hansen®! presents a sensible progressive
approach to managing AO, beginning with topical lidocaine or
capsaicin, then tricyclic anti-depressants. Ultimately, the drugs used
in neuropathic pain are often gabapentin and pregabalin, tramadol or
oxycodone.

Medical care of PIFP

Medical treatment of PIFP is usually less satisfactory than medical
treatment for other facial pain syndromes®. Medications used to
treat PIFP include antidepressants, anticonvulsants, substance

P depletion agents, topical anaesthetics, N-methyl-D-aspartate
(NMDA) antagonists, and opioid medications. Of these classes

of medications, anticonvulsants and antidepressants appear to be
the most effective as the neuropathic component of pain responds
well to them. Pharmacotherapeutic knowledge is paramount in the
treatment of this refractory pain syndrome.

A multimechanistic approach, using modulation of both ascending
and descending pain pathways, is frequently necessary. The goal of
therapy is to manage the pain effectively with the fewest adverse
medication effects. Anticonvulsants and antidepressants are the
mainstays of medication treatment. Alternative therapies such as
acupuncture and neuromuscular re-education should be considered
as part of a comprehensive treatment plan. Psychological, or
occasionally psychiatric, treatment is important in the overall
management of a patient with chronic pain. Holistic approach as
many has other chronic pain. Available data on alternative treatments
are limited.

Surgical care

Details of neurosurgical interventions are beyond the scope of this
review. This form of therapy should be considered at a centre well
versed in these procedures®.

Consultations

Psychometric testing may be of benefit in the evaluation and
treatment of patients with headache and facial pain. Many tests have
been applied, but probably the most widely used is the Minnesota
multiple personality inventory (MMPI). While especially useful

in the evaluation of chronic headache and facial pain patients, a
thorough discussion of psychometric testing is beyond the scope

of this discussion and is mentioned here only for completeness.

Consultation with a dentist may be of benefit. All treatments should
be provided in cooperation with the patient’s primary care physician.

Conclusion

Chronic orofacial pain continues to present a diagnostic challenge
for many practitioners. Patients are frequently misdiagnosed and
they can often suffer from psychological/psychiatric symptoms of
depression and anxiety. Treatment is less effective than in other pain
syndromes and a multidisciplinary approach treatment is desirable.
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