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Expert opinion

Importance of the field: Although trigeminal neuralgia has traditionally been
considered the prime neuralgic condition in the face region, other forms of
neuropathic pain are now being more frequently recognized and require
recognition and a different management approach.
Areas covered in this review: This review principally covers medical management of trigeminal neuralgia; but also included is glossopharyngeal neuralgia, trigeminal neuropathic pain (atypical odontalgia) and burning mouth
syndrome. Systematic reviews and guidelines will be discussed.
What the reader will gain: An update will be provided of drug therapy for
these relatively rare facial pains.
Take home message: Trigeminal neuralgia continues to be best managed
using anticonvulsant drugs, the primary ones being carbamazepine and oxcarbazepine; baclofen may be helpful and, of the newly emerging drugs, pregabalin has potential. Glossopharyngeal neuralgia remains managed in the
same way as trigeminal neuralgia. Trigeminal neuropathic pain is probably
best managed according to guidelines used for the management of neuropathic pain, which include the use of tricyclic antidepressants, gabapentin, pregabalin, duloxetine, venalafaxine and topical lidocaine. Burning mouth
syndrome is a neuropathic pain managed initially with topical clonazepam
and then with other neuropathic drugs. Patients need to be involved in
their management.
Keywords: antidepressants, antiepileptic drugs, burning mouth syndrome,
glossopharyngeal neuralgia, neuropathic pain, trigeminal neuralgia
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1.

Background

The most widely recognized neuropathic pain of the face is trigeminal neuralgia.
Others that also occur include glossopharyngeal neuralgia, postherpetic neuralgia
and the relatively newly emerging trigeminal neuropathic pain possibly the same
as atypical odontalgia also need to be considered. There is also increasing evidence
that burning mouth syndrome is a neuropathic pain. A group of conditions
called the trigeminal autonomic cephalgias (TAC) form a distinct subgroup of
neuralgiform-type pains principally affecting the first division of the trigeminal
nerve. These include conditions known as cluster headache, paroxysmal hemicrania,
short unilateral neuralgiform pain with conjunctival injection and tearing
(SUNCT) and the more recently used terminology short unilateral neuralgiform
pain with autonomic (SUNA) symptoms. The last probably encompass the more
strict criteria of SUNCT [1]. The TACs are not covered by this review. Looking
through the International Headache Society classification [2], a multitude of other
neuralgias have been identified. The evidence for their existence as distinct entities
is scant, and even the best-known trigeminal neuralgia has not been formally
validated by case-control series [3].
Several promising targets for treatment have been identified, such as sodium and
calcium channels, glutamate receptors, monoamines and neurotrophic factors, and
10.1517/14656561003767449 © 2010 Informa UK Ltd ISSN 1465-6566
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There are few high quality RCTs of drugs used all
these conditions.
Carbamazepine and oxcarbazepine are the first line
drugs for trigeminal neuralgia and
glossopharyngeal neuralgia.
Trigeminal neuropathic pain also called atypical
odontalgia is managed using neuropathic type drugs.
Burning syndrome is likely to be a neuropathic pain.
Management begins with education and first line drug is
topical clonazepam followed by other neuropathic
type drugs.

This box summarises key points contained in the article.

it has therefore been suggested that a more mechanismbased approach should be taken to management of these conditions [4]. However, at present treatment is often insufficient
when using this methodology and Finnerup et al. [5] suggest
that this is because we still lack valid and reliable tools to
assess neuropathic pain and do not understand the mechanisms of individual conditions. The emergence of several
screening tools based on verbal descriptors, with or without
bedside testing, to attempt to diagnose neuropathic pain in
recent years is evidence of the increasing attempts to phenotype these patients more accurately [6]. These tools have rarely
been used in facial pain conditions.
2.

Trigeminal neuralgia

Overview
A review of trigeminal neuralgia and its treatments was last
published in Expert Opinion in 2003 [7]. This article updates
the material in that review.
Trigeminal neuralgia is defined as a unilateral, severe,
short-lasting pain of the face [2,8]. The vast majority of cases
are of unknown aetiology and the rarer forms are due to secondary causes such as benign and malignant tumours, demylination (such as occurs in multiple sclerosis) and rare
arteriovascular malformations. Epidemiological studies that
were mainly done in the US during the 1990s suggested
that this condition was rare, with an annual incidence in the
US of 4 -- 6 per 100,000 patients, that it occurred in the
50 -- 70 years age group and was more common in women
than men [9]. However, more recent studies carried out
in research primary-care practices both in the UK and in
Holland suggest that general medical practitioners are diagnosing trigeminal neuralgia much more frequently, with incidence rate of 28 per 100,000 [10,11]. I suspect there may be an
element of misdiagnosis and some of these cases will be dental
pains or one of the TACs, as teaching on facial pain among
medical practitioners is virtually non-existent and misdiagnosis is easy [12]. Larger European studies looking at the burden
of neuropathic pain across six European countries showed
2.1
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that of 602 patients, 14% had trigeminal neuralgia [13].
They went on to show that the mean age of these 82 patients
with trigeminal neuralgia was 62 years and that there was a
predominance of females (67%) [14]. Interestingly, they also
reported on the treatments of these patients, comparing the
drugs that the physician reported they used with patient
reports: as would be expected, there were discrepancies. Just
over half the patients -- 55% -- were prescribed one or two
antiepileptic drugs, of which carbamazepine was used in
54% of cases, gabapentin in 29% and a variety of others in
the rest. However, 46% were still using standard analgesic
drugs and 26% were using antidepressant drugs. Up to 40%
of patients reported that they used paracetamol and 17%
used herbs, vitamins and supplements. The majority of the
patients had used their drugs for over 3 years. Yet it is well
known that carbamazepine is a highly effective drug, with a
number needed to treat (NNT), depending on the review one
uses, of around 1.9 [95% confidence interval (CI) 1.4 -- 2.8]
and -- especially early in the history -- gives not just 50%
pain relief but virtually 100%. In the UK, carbamazepine is
the drug of first choice of the British National Formulary
and in guidance to GPs in their Clinical Knowledge Summaries. This therefore begs the question, are these patients
misdiagnosed or are they being offered suboptimal care
due to ignorance of healthcare practitioners? European
studies have shown that, generally, chronic pain is vastly
undertreated [15].
Although it is now recognized that risk factors for trigeminal neuralgia include multiple sclerosis and hypertension,
there is still very little data to determine the prognosis for
these patients and there have been no comparative studies
looking at outcomes of patients who have been medically
managed as opposed to those managed surgically. Overall, it
appears that relapse is associated with increased intensity of
pain; however, although this tends to occur, there are groups
of patients in whom the intensity of the pain seems to remain
fairly steady. There are few data to determine whether tolerance to drugs develops. The diagnostic clinical features of
trigeminal neuralgia are illustrated in Figure 1.
Experts working in the field of trigeminal neuralgia recognize a form, often termed ‘atypical trigeminal neuralgia’, in
which patients not only have the classic features of trigeminal
neuralgia but also report a background burning, dull type of
pain that does not appear to be as responsive to anticonvulsant
therapy as the classic trigeminal neuralgia [16]; it may in fact
have a different aetiology. An accurate history of the pain is
extremely important as this can alter drug management.
The aetiology and pathophysiology of trigeminal neuralgia
has remained difficult to determine and the most widely
accepted theory is that of Devor et al. [17]: the ignition hypothesis. There is now increasing evidence that changes occur not
only peripherally but also centrally, and that these central
changes might be more frequent in patients who suffer from
atypical trigeminal neuralgia [18]. Obermann et al. [18] have
shown in a small group of patients that there may be
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• Sharp, shooting
• Electric, lightning
• Terrifying
• Unbearable
• Moderate to severe

• Paroxysmal
• Acute onset
• < 2 minute attacks
• Periods complete
remission
Character
severity

Timing
periodicity

Provoking
Site

Associated
factors

• Light touch evoked
• Spontaneous
• May be trigger
spots

• Unilateral 97%
• Trigeminal area
• Rare first division

Figure 1. Key clinical features of trigeminal neuralgia.

overactivation of the central facilitation of trigeminal nociceptive processing. It has often been suggested that the atypical
form follows on from classic trigeminal neuralgia, and yet
this counters some recent epidemiological studies based on a
patient led survey in over 6000 patients in whom the age of
onset of classic trigeminal neuralgia is later than that of atypical trigeminal neuralgia and these atypical features are
reported at the start of the condition not just in later stages
(Velly et al., unpublished data).
Antiepileptic drugs (AED) have been used since the 1860s
and possibly relate to the observation that the intermittency of
the attacks of pain were similar to epilepsy and that therefore
the mechanisms could be similar and patients would respond
to these types of drug. In 1942, phenytoin was first reported
as being effective, but this was soon superseded by carbamazepine, the use of which in trigeminal neuralgia was first
reported in 1962. Since then, many AEDs, and other drugs,
have been used for the management of trigeminal neuralgia.
There have now been a variety of systematic reviews, both
within the Cochrane collaboration and without, to evaluate
the use of these drugs [19-23]. These have led to the publication
of international guidelines [24,25].
Given the rarity of the condition and its peculiar feature of
unpredictable remission periods, it has been difficult to perform
robust randomized controlled trials (RCTs). Reviews have
shown that many have flawed methodology and do not follow
the CONSORT (Consolidated Standards of Reporting Trials;
http://www.consort-statement.org) guidelines for reporting of
trials (Figure 2).
Jorns and Zakrzewska [26] have highlighted these difficulties
and have put forward some suggestions for more robust
designs of such trials:

. Careful phenotyping of patients, paying particular atten-

tion to the character of pain, duration of disease and past
drugs and responses.
. Use of enhancement-enriched studies rather than the
conventional cross-over and parallel studies.
. Clear statements on primary and secondary outcome
measures.
. Use of power calculations.
Only very recent published trials follow these recommendations and most outcome measures are based purely on a visual
analogue scale of pain intensity. The IMMACT group [27] has
suggested a wider range of outcome measures, including quality of life, physical functioning and emotional functioning;
the all-important tolerability and safety should also be
reported. Currently, only one trial on trigeminal neuralgia,
using IV immunoglobulin is listed in the UK Clinical Trials
Register. The website http://public.ukcrn.org.uk, lists trials
that fulfil the criteria for RCTs and have ethical approval.
Methods
The author regularly updates a review in Clinical Evidence.
The editorial team developed the search strategy, runs the
searches and ensures that authors critically appraise all the
identified studies using their methodology for quality scoring [23]. Currently, searches have been carried on an update
of a Cochrane review on non-epileptic drugs in trigeminal
neuralgia [22] and this has also been used to identify all the
high-quality studies.
RCTs vary in size from 341 patients to just three
patients. Table 1 lists the drugs used in RCTs with more
than 10 patients.
2.2
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Assessed for eligibility (n = )

Enrolment
Is it randomized?

• Allocated to intervention (n =)
• Received allocated intervention
(n =)
• Did not receive allocated
intervention (n =)
Give reasons

Allocation

Lost to follow-up (n =)
Give reasons
Discontinued intervention (n =)
Give reasons

Follow-up

• Allocated to intervention (n =)
• Received allocated intervention
(n =)
• Did not receive allocated
intervention (n =)
Give reasons

Lost to follow-up (n =)
Give reasons
Discontinued intervention (n =)
Give reasons

Analyzed (n =)
Excluded from analysis (n =)
Give reasons

Excluded (n =):
• Not meeting inclusion criteria
(n =)
• Refused to participate(n =)
• Other reasons (n =)

Analyzed (n =)
Analysis

Excluded from analysis (n =)
Give reasons

Figure 2. The CONSORT flowchart (www.consort-statement.org).

Baclofen
Both the racemic and the L forms have been reported in three
studies used either on their own or in a head-to-head comparison with carbamazepine [28-30]. All three studies are of poor
quality, with small numbers, lasting no more than 2 weeks
with no details on randomization; up to 30% withdrew from
the Parekh et al. [29] study so the results must be interpreted
with care.
2.2.1

Carbamazepine
Three cross-over RCTs comparing carbamazepine with
placebo [31-33], involving in total 161 patients, were small,
short term, used poor pain outcome measures with no
quality-of-life measures and provided few characteristics of
patients enrolled or of how allocation concealment was
achieved. Although an RCT, the study by Rockliff and
2.2.2
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Davies [34] had only had nine participants. Killian and
Fromm [32] and Nicol [33] extended their studies after 2 weeks
up to 46 months. Both studies show evidence of high efficacy.
Other studies have been head-to-head comparisons with
other drugs baclofen, oxcarbazepine, tizanidine and will be
reported below.
Carbamazepine Retard is useful as a night dose to ensure
that levels do not fall; up to two-thirds of patients will have
no pain at night [35]. Miller et al. [36], however, also suggest
that it might decrease side effects as high serum peaks are
not achieved and this tends to be when patients experience
side effects.
The long-term efficacy of carbamazepine has been reported
in only one study [37]. This retrospective study assessed
143 patients for up to 16 years and showed diminished
efficacy but this be due to increasing severity of pain.
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Muscle relaxant,
GABAb receptor
agonist

Acts on Na+
channels and
blocks L-type Ca2+
channels

Baclofen

Carbamazepine
(CBZ)
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Keto derivative
of CBZ so same
action

NNT 1.9
(95% CI 1.4 -- 2.8)
but loses efficacy
with time

300 -- 1000 mg

Carasso 1979: R*,
single--B, P, 18 patients
vs amitriptyline

Liebel 2001: R, D-B,
PG 48 patients vs CBZ
Beydoun et al. 2000,
2002: R, D-B, PG,
130 patients, included
meta-analysis vs CBZ

Good but not possible
to determine NNT

50 -- 80 mg

Fromm et al. 1984: R*, D-B,
C-O baclofen-10 patients
Fromm et al. 1987 R, D-B,
C-O racemic vs L-baclofen,
15 patients
Parekh et al. 1989: R,
D-B, P baclofen vs CBZ
vs combination,
30 patients
Campbell 1966: R, D-B,
C-O, 70 patients
Killian & Fromm 1968: R,
D-B, initially C-O,
followed by closed label
extension, 24 patients
Nicol 1969: R, D-B,
modified C-O, followed
by closed-label extension
Lemos et al. 2008: R,
single B, P, 36 patients,
12 GBP, 12 ROP,
12 GBP + ROP followed by
open-label 12 months
Zakrzewska et al. 1997:
R, D-B, C-O, add
on 14 patients

Equal to CBZ

Some improvement

300 -- 1200 mg

20 -- 75 mg

GBP 300 -- 900 mg ROP Insufficient pain
weekly in trigger
control on ROP alone
area, max 4
GBP + ROP: NNT
2.4 (95% CI: 1.46 -- 8.49)
at 4 weeks
200 -- 400 mg
Good when added
to other AED
NNT 2.1 (1.3 -- 6.1)

Efficacy NNT

Daily dose range

Trial details

Needs careful
monitoring especially
if patients are on
other drugs

May be useful in
patients with multiple
sclerosis or with
allergies to CBZ

Comments
on use

Short trial, short
duration of disease
small. Open studies
have needed to use
much higher doses
Dizziness, drowsiness,
Short trial with no
constipation, ataxia,
follow-up and no
diplopia, irritability,
indication if effective
rapid dose escalation
as monotherapy.
leads to rashes
The need for slow
escalation precludes
it from acute use
Improved tolerability
Effective drug used
when compared to CBZ as primary drug of
Vertigo, fatigue,
choice in Scandinavian
dizziness, nausea,
countries
hyponatraemia in
high doses, no
major drug interactions
None stated
Very poor quality
study, not used

Sedation,ataxia,
dizziness, oedema

Drowsiness, ataxia,
headaches, nausea,
vomiting, constipation,
blurred vision, rash,
introduce slowly,
drug interactions
NNH 3.7 (CI 2.4 -- 7.8).
For minor side effects

Ataxia, lethargy,
fatigue, nausea,
vomiting, loss of
muscle tone
Beware rapid
withdrawal

Side effects NNH

*poor randomization.
AED: Anti-epileptic drug; C-O: Cross-over design; D-B: Double blind; NNH: Number needed to harm; NNT: Number needed to treat; P: Parallel groups, R: Randomized.

Clomipramine

Oxcarbazepine
(OXC)

Gabapentin (GBP) and Gabapentin: Ca2+
channel a2d ligand,
ropivacain (ROP)
elevates GABA.
ropivacain: blocks Na+
channels
Lamotrigine
Acts both on Na+
and Ca2+ channels,
alters release
of glutamate
and aspartate

Mechanism
of action

Drug/therapy

Table 1. Drugs used in trigeminal neuralgia which have been evaluated in randomized controlled trials (RCTs).
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Dopamine receptor
antagonist

Not entirely clear.
May inhibit Na+ ion
fluxes
Activation %-HT
receptors

Na+ channel blocker

a-adrenoceptor
agonist

Pimozide

Proparacaine
hydrochloride
0.5% eyedrops
Sumatriptan

Tocainide

Tizanidine

2 drops of 0.5%
solution for 20 min
3 mg subcutaneous

Kondziolka et al. 1994:
R, D-B, C-O, 47 patients
Kanai et al. 2006: R,
D-B, C-O, 24 patients
Lindstrom & Lindblom
1987: R, D-B,
C-O- 12 patients vs CBZ
Fromm 1993: R*, D-B,
C-O, 11 patients
Vilming et al. 1986: R*,
D-B, P, 12 patients vs CBZ

Excellent

4 -- 12 g

Lechin et al. 1989:
R, D-B, C-O,
48 patients vs CBZ

As effective
as CBZ
Ineffective

60 mg/kg
6 -- 18 mg

Ineffective

Efficacy NNT

Daily dose range

Trial details

Transient rise in
blood pressure,
fatigue, nausea
Rash, nausea,
paraesthesia,
aplastic anemia
Drowsiness, dizziness,
alters liver enzymes

Severe side effects
Extrapyramidal;
tremor, rigidity,
memory loss
Nil

Side effects NNH

*poor randomization.
AED: Anti-epileptic drug; C-O: Cross-over design; D-B: Double blind; NNH: Number needed to harm; NNT: Number needed to treat; P: Parallel groups, R: Randomized.

Mechanism
of action

Drug/therapy

Table 1. Drugs used in trigeminal neuralgia which have been evaluated in randomized controlled trials (RCTs) (continued).

Effects too
short term to
be of clinical use
Its severe side
effects preclude
its routine use
No clinical use

No clinical use

Side effects limit
its use

Comments
on use
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Gabapentin
This AED has been used extensively in RCTs of neuropathic
pain and is proven to be of value. It is therefore not surprising
that it has been reported in trigeminal neuralgia in several
open studies [38,39] and reviewed [40,41]. Only one RCT used
it in combination with ropivacain [42]. Although considerable
effort was placed on allocation concealment and randomization, the study was only single blinded as patients knew
whether they received an injection. The study was extended
beyond 28 days for up to 6 months. The combination
patients had the best outcome and were able to use lower total
daily doses of gabapentin. The doses used were low -- up to
900 mg daily -- in comparison with open-label studies, in
which up to 3600 mg were used. Although quality of life
was reported, there are no details of adverse events, with just
a mention in the discussion that the combined treatment
group had none.
2.2.3

Lamotrigine
This drug has been reported in small case series [43,44] but has
been used in only one small RCT, where it was added to
existing sub-effective therapy [45]. Although the NNT has
been calculated at 2.1 and the 95% confidence limits are wide
(1.3 -- 6.1), its effectiveness as a stand-alone drug has not been
fully evaluated. It is essential to escalate the dose very slowly.
2.2.4

Oxcarbazepine
The keto derivative of carbamazepine does not pass through
the liver cytochrome system and so results in fewer side effects
and drug interactions than carbamazepine. Unfortunately, the
RCTs and meta- analysis [46-48] remain as abstracts and it is
impossible to get further information to evaluate these trials
comprehensively. They compared carbamazepine to oxcarbazepine and showed equal efficacy: 88% received a pain
reduction > 50% but tolerability was better with oxcarbazepine. Three case reports [49-51] show similar efficacy. A longterm cohort study on patients with oxcarbazepine show that
with time the disease becomes more severe and surgery
becomes the treatment of choice [52].
2.2.5

Other small randomized controlled studies
Dextromethorphan [53] and topiramate [54] were both evaluated in an RCT involving three patients, which is too small
to provide any meaningful data. Eye drops [55] and streptomycin injections with lidocaine [56], when assessed in RCTs,
showed no effect. Tocainade [57] was compared with carbamazepine in a small study and was shown to have the same
effectiveness but more adverse effects. Another two small
RCTs with tizanidine showed this drug to have results similar
to carbamazepine [58,59].
A recent novel approach is subcutaneous sumatriptan [60].
The premise was that there might be a role for a 5-HT receptor in trigeminal neuralgia. Patients had to come off all their
neuralgic medications for 12 h prior to the trial commencing
and the outcome measure was whether the pain could be
2.2.6

triggered 15 min after the injection. The effect persisted for
only 8 h. The authors suggest that the intranasal spray could
be used to control severe evoked attacks of pain.
Drugs used in case series trigeminal neuralgia
Most AEDs have been used and reported in case series for trigeminal neuralgia, including phentyoin [61-63], valproic
acid [64], clonazepam [65-68] and felbamate [69] (Table 2).
More robust case studies have showed that leviteracetam,
although having very good tolerability, is not effective in
trigeminal neuralgia [70].
A well-designed cohort study using pregablin in doses of
150 -- 600 mg daily in 53 patients over a period of 1 year
shows promise. Pregablin has been found to be particularly
useful in those patients who did not report other concomitant
facial pain [71]. A study in primary care by a Spanish group
showed that pregablin was cost effective as its effectiveness
reduced other healthcare costs [72]. The side effects profile
was similar to other AEDs but was less marked, i.e., dizziness,
tiredness, headache and peripheral oedema. Its advantage over
other AEDs is that it can be used on a twice-daily dosage
scheme and can be titrated rapidly. Both studies showed
that the results were not sustained and other AEDs were
needed later.
Topical capsaicin has also been reported [73,74] but it is
painful to put on especially if the pain is triggered by touch.
Although trigeminal neuralgia is considered to be due to
neurovascular compression, a small, open-label study using
human pooled immunoglobulin in chronic pain patients
showed that, of the groups responding, the best results were
seen in patients with trigeminal neuralgia, with four out of
six patients having more than 70% pain relief [75]. This is
now going to be tested in an RCT that has been set up and
is on the clinical trials register [76].
A report of three cases suggests that an infusion of
fosphenytoin might be useful in acute cases [69].
Patients with trigeminal neuralgia and multiple sclerosis
are difficult to treat and do not respond well to conventional AEDs. On the basis of 11 patients, Khan [77] and
Solaro et al. [78] propose either gabapentin on its own or the
combination of low-dose gabapentin with either lamotrigine
or carbamazepine. The DMKG group [79] evaluated misoprostol in 14 patients and showed benefit in the short term.
Topiramate was found to be effective in six patients [80].
2.3

3.

Glossopharyngeal neuralgia

Overview
The International Association for the Study of Pain defines
glossopharyngeal neuralgia as a sudden severe brief recurrent
pain in the distribution of the glossopharyngeal nerve [8]. In
most cases, this condition is idiopathic but some instances
might be due to symptomatic causes, again compression of
the nerve by tumours or malformations. Glossopharyngeal
pain is also a severe, transient, sharp, stabbing pain but its
3.1
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Table 2. Drugs used in case series only for trigeminal neuralgia.
Drug daily
dosage

Outcome reported
in each study

Capsaicin 3 g
for 21 -- 28 days

6/12 complete, 4/12 partial, Burning sensation (NS)
4/12 relapses, 1/5 partial,
4/5 nil or little

Clonazepam
2 -- 8 mg

5/7 good result,
13/19 excellent
or good,
10/25 excellent,
6/25 good,
64% complete/partial
3/3 improved

Felbamate
800 -- 1200 mg daily
Leviteracetam
1000 -- 4000 mg
daily 10 weeks
Phenytoin
200 -- 300 mg

Pregablin
150 -- 600 mg
daily for 1 year

Valproic acid
600 -- 2000 mg

4/10 good result using
a variety of outcome
measures
4/4 excellent,
8/20 excellent,
6/20 partial,
4/5 excellent,
1/5 partial
39/53 had > 50%
improvement,
14/53 no response,
overall 59%
response in 65
9/20 excellent/good,
4/20 good if used
with other drugs
3/20 no response,
4/10 excellent/good,
6/10 poor but if used
as add on 10/10 good

Side effects/
withdrawals
(no of side effects
in reports)

Lethargy, fatigue,
dizziness,
personality change
(5/5, 4/19, 22/25)

Nausea, insomnia,
in epilepsy
studies can cause
aplastic anaemia
1 drowsy, 1 tiredness,
1 diarrhoea
Ataxia, lethargy, nausea,
headache, behavioural
changes (1/4, NS, NS)

19% dizziness,
15% tiredness,
4% headaches, 2%
peripheral oedema
Irritability, restlessness,
tremor, confusion,
nausea (1/20, NS)

Comments

Ref.

Rub on the skin,
temporary relief
in majority, avoid
contact with the eye
Drowsiness is very
severe and dose related.
Thromocytopenia can occur

Fusco et al. 1992
Epstein et al. 1994
Caccia 1975
Chandra 1976
Court & Kase 1976
Smirne & Scarlato
1997

Due to potential severe
side effects not of clinical use

Cheshire 1995

Efficacy low in severe cases,
very good tolerability
compared to other AED
Folate deficiency in
prolonged use, gingival
hypertrophy, can be used
intravenously for immediate
effect
Included patients with other
facial pains who did less well.
Results were not sustained and
other AEDs were needed
later in both studies.
Rash and with prolonged
use alopecia, weight gain,
increase efficacy with
addition of baclofen

Jorns Zakrzewska
2009
Iannone et al. 1958
Braham & Saia 1960
Chinitz et al. 1966
Obermann et al.
2008
Perez et al. 2009
Peiris et al. 1980
Desai et al. 1991

AED: Anti-epileptic drugs; NS: Not stated.

distribution is along the route of the glossopharyngeal nerve
and so it is felt in the ear, at the base of the tongue, at the tonsillar fossa and beneath the angle of the jaw. The pain can also
be felt in the auricular and pharyngeal branches of the vagus
nerve. It is provoked by light touch activities such as swallowing, talking or coughing. Patients will suffer from episodes of
pain lasting for weeks or months, and then have periods of
remission. The attacks themselves also last for no more than
2 min. The pain again is unilateral.
Glossopharyngeal neuralgia is even rarer, with an incidence
rate of 0.7 per 100,000, and it has been reported as coexisting
with trigeminal neuralgia [81]. It occurs in older age groups
and seems to predominate in women. There are no data on
prognosis but, judging by the few reports of surgical treatment, it would appear that patients have a less severe history
than those with trigeminal neuralgia. There are no trials
1246

reporting the use of any drugs in glossopharyngeal neuralgia.
The largest review of patients with trigeminal neuralgia, by
Rushton [82], suggested the same drugs as for trigeminal neuralgia and half of the patients eventually underwent surgical management. Other drugs have been reported mainly as single-case
reports: pregabalin [83], lamotrigine [84], oxcarbazepine [85],
carbamazepine [86], gabapentin [87].

Traumatically induced neuralgia, trigeminal
neuropathic pain and atypical odontalgia

4.

Overview
It is now increasingly recognized that trauma to the trigeminal
nerve can result not just in neuropathy but also longterm neuropathic pain. Many cases previously diagnosed as
atypical facial pain are probably cases that in fact belong to
4.1
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this group. Careful neurophysiological and qualitative physiological testing can distinguish these conditions, which could
be of importance in management [88]. There is also the highly
specific condition ‘atypical odontalgia’, which is defined as
pain in a tooth, or a tooth-bearing area, which is not related
to any dental cause and again is often mistaken as toothache
and treated with multiple dental treatments [12]. These pains
may in fact constitute a sub-set of trigeminal neuropathic
pain and have been well characterized by Baad-Hansen [89]
and List et al. [90]. Neurophysiological testing shows that these
patients have peripheral and central sensitization changes but
there is also some evidence for nociceptive changes, which
might therefore be important in the choice of drugs [91] Currently, there are no data on the epidemiology of neuropathic
pain but it has been suggested that a risk factor for this could
be inadequate anaesthesia during dental procedures, as this
increases the risk for potential central sensitization. As anywhere else in the body, trauma and compression of sensory
nerves can result in long term neuropathic pain.
The clinical features of trigeminal neuropathic pain are
shown in the Figure 3.
Management
In a review of clinical management of atypical odontalgia,
Baad-Hansen [89] suggests that most of the management is
based on expert opinion and case reports. Most experts recommend the use of tricyclic antidepressants but the anticonvulsants, such as phenytoin, carbamazepine, pregabalin and
gabapentin, have also been proposed. Topical analgesics
such as lidocaine or capsaicin have been put forward as firstline treatments due to their lack of systemic side-effects. There
has only been one specific randomized control trial of management of atypical odontalgia. List et al. [91] performed a
randomized cross-over study in 35 patients with atypical
odontalgia, which involved either injection of lidocaine with
adrenalin or normal saline. Those receiving the local anaesthetic were more likely to achieve pain relief but this was
not complete, suggesting that the pain of atypical odontalgia
is not purely dependent on peripheral afferent inputs and
that there may be more central sensitization. This would
potentially indicate that use of topical lidocaine in the form
of patches or gels would be insufficient to give complete
pain relief.
There has been a move to tailor the treatment of neuropathic
pain more to the mechanisms involved and so to target specific
areas, such as sodium and calcium channels, glutamate receptors, monoamines and neurotrophic factors. However, as yet
there is insufficient detail on many of these pain mechanisms
to be able to put them into categories. There is increasing evidence that in many cases there is some overlap between neuropathic pain and nociceptive pain and hence drugs such as the
opiods may be useful as add on medications. Treatment of trigeminal neuropathic pain is based on extrapolation from the
data on neuropathic pain using a variety of the different guidelines
that are now in place, these are summarized in Table 3.
4.2

O’Connor and Dworkin [92] have recently reviewed all the
guidelines on neuropathic pain, including the European Federation of Neurological Society guidelines EFNS (Attal et al.
[93]), the Canadian guidelines [94] and those produced by the
Neuropathic Special Interest Group NeuPSIG [95]. They
note that the major differences relate to those areas in which
there is a lack of evidence. There is consensus in all three
guidelines that tricyclic antipressants and calcium channel
blockers (gabapentin and pregablin) should be first-line drugs.
The SSRIs/SSNRIs duloxetine and venalafaxine are also considered first line by the NeuSig guidelines, but second line by
the Canadian and EFN guidelines. Topical lidocaine is advocated as first line in peripheral neuropathic pain by the NeuPSIG and EFNS guidelines. Opioids and tramdadol are all
second or even third line in the Canadian ones. Despite this
reasonable body of evidence, patients in primary care continue to be poorly managed and opioids are used much
more frequently than the guidelines would suggest [96].
There is a need for individualization of medication based
on other co-morbidities and the use of other medications.
Attention is drawn to the fact that there is a lack of longterm cohort studies and head-to-head comparisons between
different medications and combinations of medications. Trials also suggest that higher doses do not always result in
improved efficacy but do result in increased side effects. The
majority of the drugs need to be slowly escalated and used
for several weeks before they are deemed ineffective.
5.

Burning mouth syndrome

Overview
Burning mouth syndrome (BMS), or stomatodynia, is defined
as a chronic, idiopathic oral mucosal pain/discomfort in
which no clinical lesions or systemic diseases are identified.
Its principal features are indicated in Figure 4.
It is important to exclude other causes -- both local and
systemic -- that can cause burning especially drugs, such as the
ACE inhibitors. It is particularly common in peri-menpausal
women who are often told that this is due to psychological cause.
However, there is now an increasing body of evidence to show
that there are neuropathic elements to this pain [97] and there
are several RCTs and systematic reviews on this topic:
5.1

. World workshop in oral medicine [98].
. Clinical Evidence (www.clinicalevidence.bmj.com) [99].
. Cochrane systematic review on this topic [100].

The whole topic has been well covered by Woda and
Grushka in a recent chapter on this topic [97]. The treatments
used in BMS are summarized in Table 4.
Of the RCTs, it would appear that clonazepam used topically
may be helpful as well as cognitive behaviour therapy. Many
patients who are given a physiological explanation for their
pain, and reassurance that they are not developing cancer, learn
to cope with their symptoms and do not require drug therapy.
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• Burning
• Aching, throbbing
• Mild to moderate

• Continuous
• Years
• History of trauma

Character
severity

Timing
periodicity

Provoking
Site

Associated
factors

• Light touch evoked
• Allodynia
• Lidocaine topical
gives relief

• Neuro-anatomical
• Local/widspread
• Often tooth bearing
area

Figure 3. Clinical features of trigeminal neuropathic pain.

Table 3. Summary of drugs used in neuropathic pain based on a review of the O’Conner and Dworkin guidelines,
which could be used in trigeminal neuropathic pain.
Medication class

Daily doseaverage -range

Use

Side effects

Comments

Tricyclic antidepressants:
nortiptyline

50 mg
(25 -- 150 mg)

Minimum 6 -- 8 weeks
nocte

Sedation, dry mouth,
weight gain

SSNRIs: duloxetine

60 mg
(30 -- 120 mg)

4 weeks twice daily

Nausea

SSNRI: velafaxine

225 mg
(75 -- 225 mg)
3000 mg
(600 -- 3600 mg)

4 -- 6 weeks daily

Nausea

3 -- 8 weeks three
times a day

Sedation,ataxia,
dizziness, oedema

600 mg
(300 -- 600 mg)

4 weeks, twice daily

3 patches for
maximum 12 h

12 h at any
one time

Dizziness, tiredness,
headaches, peripheral
oedema
Local erythema, rash

Improves depression,
low cost, use with care
in cardiac disease, glaucoma
Can use lower doses with
good response
Improves depression, care
in those with hepatic or
renal problems, taking
tramadol
Small RCT in atypical
facial pain no benefit
Improves sleep, few drug
interactions
Care in renal dysfunction
Improves anxiety, sleep
Care in renal dysfunction

Calcium channel
blocker:
gabapentin
Calcium channel
blocker:
pregablin
Topical: 5% lidocaine
patch

Only if extraoral pain
and allodynia present

RCT: Randomized controlled trial.

6.

Conclusion

7.

Several neuropathic pain conditions occur in the face and
mouth, the majority of which are treated like other neuropathic pains using drugs such as tricyclic antidepressants,
gabapentin and pregablin. However, patients with trigeminal
neuralgia respond best to AEDs such as carbamazepine
and oxcarbazepine.
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A major problem encountered by all practising clinicians is
trying to extrapolate the findings from RCTs, as many
patients have other co-morbities and psychosocial problems
that can have a profound effect on their response to drug therapy. It is important to ensure that the drugs are used in the
dosages that have been used in the trials as often patients are
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• Burning
• Tingling
• Abnormal tactile
sensations
• Mild to moderate

• Continuous
• May be intermittent
• Years

Character
severity

Timing
periodicity

Provoking
Site

Associated
factors

• Stress
• Altered taste
• Disturbed salivation
• Sensory changes

• Bilateral
• Tongue in most cases
• Lips, palate, pharynx

Figure 4. Clinical features of burning mouth syndrome.

given suboptimal dosages and so the drugs are perceived to
be ineffective.
Trigeminal neuralgia
There is little doubt as to the efficacy of carbamazepine in the
management of trigeminal neuralgia. The drug is highly effective, provides excellent pain relief within a few days, especially
initially, but its widespread side effects and drug interactions
make it a complex drug to use in clinical practise.
Oxcarbazepine, therefore, is a very useful alternative as it
has similar efficacy to carbamazepine but greatly improved
tolerability and relative lack of interaction with other drugs.
Having used both drugs for over 20 years in large cohorts of
studies, I am in no doubt that oxcarbazepine is better tolerated and patients particularly find the reduction in cognitive
impairment to improve their quality of life.
Lamotrigine is a useful drug in patients who develop allergies to carbamazepine and oxcarbazepine, but the need for
slow escalation to reduce skin reactions means it is not useful
for acute cases. It might also be useful in those patients who
have been mistakenly diagnosed as trigeminal neuralgia but
in fact have SUNCT or SUNA.
Although I have used gabapentin as a third-line drug, I
have had disappointing results with it and have had to use
much higher dosages than those reported in the randomized controlled trial [42]. Although the side effects of gabapentin are quoted as being low, weight gain and oedema
seem to be more frequently reported than when using
other anticonvulsants.
Pregabalin appears to be a promising drug in that it can be
escalated more rapidly than gabapentin, can be used on a
7.1

twice daily dosage scheme and appears to have some effect
on reducing anxiety often present in these patients. I find it
of more value in patients with trigeminal neuropathic pain
than trigeminal neuralgia.
There are very few data to support the use of polypharmacy
but if patients with trigeminal neuralgia report that they also
have a dull, burning, aching background pain then I often
will include a tricyclic antidepressant such as nortriptyline in
doses around 40 mg nocte. Once patients have gained confidence in managing their drug regimen, they are very reluctant
to change to other drugs as they fear that a changeover
could escalate their symptoms, which is a major cause for
lack of recruitment to our IVG study [76]. In our open trial
of leviteracetam [70] there was a very marked improvement
in side effects, even when used in high doses, but the
drug was disappointingly non-effective in severe cases of
trigeminal neuralgia.
Any drug that was to replace carbamazepine as the gold
standard for the treatment of trigeminal neuralgia would
need to have the following minimal characteristics:
1) As effective in terms of pain relief.
2) Improved therapeutic index (i.e., less toxic in relation
to its observed benefits).
3) Simple pharmacokinetic characteristics both in relation
to the prescribing of the drug and patient compliance.
Of special importance would be the ability to escalate
the drug rapidly.
4) Should not interact with other drugs which may be coprescribed as many of these patients are elderly and
have other co-morbidities.
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Table 4. Drugs used in burning mouth syndrome based on table in ref.[97].
Drug/therapy

Daily dose range

Proven in RCTs
Antioxidant
200 -- 600 mg
alphalipoic acid

Use

Efficacy NNT

Daily for 3 months In earlier trials
NNT 1.6 -- 3.3

Clonazepam

1 -- 3 mg topical
0.25 -- 1 mg systemic

Benzydamine
topical
Capsaicin
systemic

0.15% solution 15 ml 3 times daily

Topically suck
for 3 min for
2 weeks
Systemic nocte
few weeks

Side effects

Comments

Nil reported

Several studies from
same centre, not all
double blind and
newer RCT shows
no benefit
Topical use reported
as RCT for 14 days,
open label follow
up 6 months
Systemic use case
reports
High-quality RCT

Topical 10/16 still
Nil significant if
some benefit at 6/12 topical but
Limited benefit
systemically
drowsiness

Not effective
when used in RCT
NNT 1 -- 2

0.25% capsule

3 times daily
for 1 month

Trazodone

200 mg

Daily

No effect

Amisulpride
Paroxetine
Sertraline
Commonly used
Gabapentin

50 mg
20 mg
50 mg
but no RCT
300 -- 2400 mg

Daily dosage for
few weeks

All effective
no NNT

3 -- 8 weeks
3 times a day

Limited

Nortiptyline

20 -- 50 mg

Nocte 6 -- 8 weeks May be effective

Pregablin

100 -- 300 mg

4 weeks,
twice daily

May be effective

Nil
Gastric pain in
32% increase
over time
Drowsiness and
dizziness
Mild, non-specific

Poor-quality trial,side
effects limit its use
High-quality RCT not
used clinically
No placebo control,
poor RCT, not used
clinically

Ataxia, dizziness,
drowsiness, nausea,
headache, weight gain

Improves sleep, few
drug interactions
Care in renal
dysfunction
Sedation, dry mouth,
Improves depression,
weight gain
low cost, use with care
in cardiac disease,
glaucoma
Dizziness, tiredness,
Improves anxiety, sleep
headaches, weight gain Care in renal
dysfunction

RCT: Randomized controlled trial.

7.2

Glossopharyngeal neuralgia
Glossopharyngeal neuralgia is best managed with the use of
carbamazepine, but quickly changing to oxcarbazepine if there
are any issues surrounding side effects and drug interactions.
I have not had any experience in using any of the other drugs
as I have found one or other of these drugs to be effective in
my dozen or so cases.

changes and therefore there is a requirement for systematic
drugs. Nortriptyline, often in lower doses than recommended
in the guidelines, seems to result in a 30% pain reduction.
Pregabalin appears to be especially useful in patients who
also show high level of anxiety. Topical lidocaine may again
be useful in those patients whose sleep is interrupted due to
the allodynia.

Trigeminal neuropathic pain
The increasing recognition of this condition puts increasing
challenges on clinicians to manage this pain. A topical
approach is the use of lidocaine or capsaicin patches, or even
clonazepam, as used in burning mouth syndrome. It may provide some benefit, especially if the pain is provoked by light
touch activities and interferes with sleep. Some patients have
found that the advantage of having a good night’s sleep enables them to cope better with their neuropathic pain throughout the day. However, as the trials have shown, it is highly
likely that trigeminal neuropathic pain also results in central

Patient education
Patient education is crucial, the more patients who understand their condition and how the drugs work for them, the
more effective the drugs become. Patients are keen to have
this information, as seen by the size of their support groups
(www.tna.org.uk, www.fpa-support.org) and a general willingness to publish books on this topic (e.g., Insights -- facts
and stories behind trigeminal neuralgia [101]). Patients are often
referred to me as medical failures but it is often as much the
physician’s fault as the patient’s that the pain is not being
controlled. Many patients with BMS, when reassured and

7.3
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given an explanation, will manage without drug therapy.
Patients with trigeminal neuralgia need to take their medication before meal times or washing, as these are the prime
times when their pain is evoked, and yet many have the belief
that drugs should be taken after meals to reduce side effects. It
needs to be made clear which drugs need to be taken on a frequent dosage scheme and which can be taken twice daily. The
keeping of diaries for short periods is useful if a patient is to
gain an understanding of his or her individual response to
the drugs and then to be able to take control. This is especially
important in patients with intermittent pain, such as trigeminal neuralgia, as they need to be able to both escalate and
decrease their drugs dependent on the periodicity of the pain.
Future directions
Katz et al. [102] looked at clinical trial outcomes in neuropathic
pain to identify factors leading to positive or negative outcomes. This study again provides impetus for future research,
suggesting the need for decreasing placebo response rates,
looking at different trial designs and at enrolment of larger
numbers of subjects. Straube et al. [103] reviewed the value of
enhancement enrichment enrolment studies in potential trials
of pregabalin and gabapentin in neuropathic pain. These
types of study enable a pilot study to be carried out initially
and those patients who respond to the drug therapy are then
enrolled into a randomized controlled trial. The outcome
measure is the speed with which patients drop out of the
study, which in theory should be faster for those given the placebo. They suggest that no great benefit was found in current
studies but that, if future researchers are to use this methodology then any enrichment must describe both the process and
the extent of enrichment; only time will tell whether this
methodology may be useful.
There is a need for head-to-head comparisons of the range
of drugs available; it would seem from data available that
newer drugs appear to provide the same pain relief profile
but are associated with fewer side effects. Mechanism-based
treatments are probably the way forward as we increasingly
recognize that neuropathic pain is multifactorial and more
7.5

than one mechanism might be involved. Thus, a combination
of drugs that act on different sites might be needed. Future
trials might need to consider the addition of second-line drugs
or opioids once maximum relief has been obtained with firstline drugs. There is also some evidence that there may be an
immunological response to neuropathic pain, as early work
by Goebel et al. [75] suggested, and the ongoing RCT of intravenous immunoglobulin in trigeminal neuralgia may show
other mechanisms to be involved, especially in those patients
who are intractable and do not have neurocompression.
The findings from trials need to be rapidly communicated
to primary care as numerous studies have shown how inadequately chronic pain patients are managed [15,14,96] and patient
education needs to be high on the agenda.
Let us bear in mind that our future research needs to be
patient centred and that, at present, our patients continue to
struggle on the drugs we prescribe. This is aptly expressed
by Betty Price, a patient with trigeminal neuralgia who
writes [101]:
“There is a medicine you can take
But it’s not the cure
It may make you drowsy
It may make you sick
Now he was not kidding
For this it quickly did
There are more pills to take
And there’s no miracle fix
Well days have come and gone
The nausea is still the same
I feel I’m fighting a battle
With little coasting along the way.”
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