
T rigeminal neuralgia (TN) is an uncommon neuropathic 
facial pain condition in the distribution of the fifth cranial 
nerve. This nerve has three divisions that supply sensation 
to the face: the maxillary (V2) and mandibular (V3), which 

are the most affected branches, and the ophthalmic (V1) branch, which 
is rarely affected (Figure). The pain is usually unilateral but may be 
bilateral.1 The International Association for the Study of Pain describes 
TN as ‘a manifestation of orofacial neuropathic pain restricted to one 
or more divisions of the trigeminal nerve. The pain is recurrent, abrupt 
in onset and termination, triggered by innocuous stimuli and typically 
compared to an electric shock or described as shooting or stabbing’.2 

The overall prevalence of TN in the general population is estimated 
at 0.015%, with a female to male ratio of 3 to 2. It most commonly 
develops in people over the age of 50 years, with one study showing a 
mean age of onset of 53 to 57 years and range of 24 to 93 years.3 TN 
can also occur in children; a recent study of a paediatric headache 
clinic identified five children out of 1040 aged between 9.5 to 16.5 years 
with TN.4

This article outlines the important diagnostic features of TN and 
discusses the available management options, including pharmaco-
logical, nonpharmacological and surgical. 

Diagnosis
According to the International Headache Society, TN can be classified 
into one of three diagnostic categories (Box 1):5-7 
•	 idiopathic TN is the most common form; no demonstrated 

microvascular compression is identified and there is no 
underlying disease or space-occupying lesions to account for 
the pain

•	 classical TN occurs due to neurovascular compression of 
trigeminal nerve roots as they exit the brainstem by the superior 
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Trigeminal neuralgia (TN) is a disorder characterised by 
recurrent unilateral brief electric shock-like pains that are 
abrupt in onset and termination. The pain is limited to the 
distribution of one or more divisions of the trigeminal nerve 
and triggered by innocuous stimuli. Each patient with TN 
should be fully assessed and informed of the range of 
treatment options available to them.
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cerebellar artery, which causes focal demyelination at the root 
entry zone of the trigeminal nerve

•	 secondary TN results from compression of the trigeminal 
nerve by a mass lesion such as: a tumour or arteriovenous 
malformations; intracranial ambormality due to conditions 
such as multiple sclerosis, sarcoidosis or systemic lupus erythe-
matosus; or injury of the nerve due to sinus or dental surgery. 
MRI is the most effective imaging tool for detecting underlying 

causes. It can determine the relationship between blood vessels and 
the trigeminal nerve, such as the presence of microvascular com-
pression. High resolution sequences through the trigeminal root 
entry zone increases the sensitivity of the imaging. 

Symptoms of trigeminal neuralgia
Symptoms of TN include:
•	 sudden onset of sharp, stabbing pain to one side of the face 
•	 pain confined to the distribution of the trigeminal nerve
•	 pain triggered or exacerbated by light touch, shaving,  

chewing, washing the face, applying makeup, brushing teeth 
or exposure in the mouth. 

The typical or ‘classic’ form of the disorder (called ‘type 1’ or TN1) 
results in sudden electric shock-like pain that lasts anywhere from 
a few seconds to minutes, but can last up to two hours.8 Pain resolves 
completely between attacks. TN pain does not generally occur while 
asleep, which differentiates it from migraine headaches, which often 
cause patients to wake at night. There can be months or years between 
attacks, but for some patients, pain is not well controlled and can 
lead to a chronic trigeminal neuropathic pain syndrome. 

The ‘atypical’ form of the disorder (called ‘type 2’ or TN2) is 
characterised by constant, rather than intermittent, aching, burning 
or stabbing pain. The condition is not fatal, but can be very debili-
tating. Due to the intensity of the pain, some individuals may avoid 
daily activities or social contact because they fear an attack. Severe 
and recurrent pain caused by TN can lead to profound psychological 
effects such as depression and anxiety. The International Headache 
Society diagnostic criteria for the classification TN are summarised 
in Box 2.7

Differential diagnosis
Dental conditions, such as dental caries, pulpitis, dentine sensitivity, 
periodontal disorders, pericoronitis, cracked tooth syndrome and 
alveolar osteitis may mimic TN. Up to a quarter of patients will 
initially consult a dentist and 33 to 65% of TN cases may undergo 
unwarranted dental interventions. Invasive, irreversible dental 

Key points

•	Trigeminal neuralgia (TN) is characterised by the sudden 
onset of sharp pain on the side of the face, localised to the 
trigeminal nerve.

•	TN has overlapping symptoms with common conditions, 
including dental conditions, cluster headaches, short-lasting 
unilateral neuralgiform headache attacks with conjunctival 
injection and tearing (SUNCT) and temporomandibular joint 
dysfunction, and should be considered as a differential 
diagnosis before any invasive treatment is undertaken. 

•	A range of treatment options are available to patients with 
TN, with pharmacotherapy being first line.

•	Anticonvulsants, specifically carbamazepine and 
oxcarbazepine, are the initial recommended choices of 
pharmacological treatment. Patients prescribed anti-
convulsant medications should be monitored regularly for 
adverse effects including bone marrow suppression, liver 
function abnormalities and suicidality.

•	Surgical treatment is considered second line and reserved 
for patients who experience adverse or diminishing effects 
of pharmacotherapy, taking into account a patient’s age and 
physical ability to withstand neurosurgery, and availability of 
surgical facilities. 

•	Nonpharmacological therapies, such as cognitive behavioural 
therapy and counselling, may help patients with TN to develop 
strategies to better manage their pain.
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treatment should not be performed without the dentist first carrying 
out appropriate clinical, and radiographic tests to exclude a non
dental cause.9 

Trigeminal deafferentation pain is trigeminal neuropathic pain 
caused by unintentional injury (trauma, tooth extraction). Generally, 
there is a constant burning or pulling sensation with a feeling of 
heaviness. There may be sensory disturbance on examination that, 
if caused by a medical procedure, is called ‘anaesthesia dolorosa’.10

Cluster headaches are characterised by short (15 to 180 minute) 
episodes of severe pain with associated ipsilateral autonomic symp-
toms, such as eyelid oedema, nasal congestion, lacrimation (tearing) 
or forehead sweating. Males are much more likely to be affected 
and the age of onset is generally before 30 years in 70% of patients.11,12 
Chronic paroxysmal hemicrania is a similar headache to cluster 
headache but each episode of pain is shorter, lasting five to 20 minutes 
and the attacks are much more frequent at five to 20 per day.11,12

Short-lasting unilateral neuralgiform headache attacks with 
conjunctival injection and tearing (SUNCT) is a syndrome char-
acterised by attacks of pain that are unilateral and generally occur 
around the ocular area, with severe stabbing or electrical shock-like 
pain accompanied by prominent ipsilateral conjunctival injection 
and lacrimation.11,12 Each paroxysm of pain lasts between 10 to 120 
seconds. The frequency of attacks may vary from one to 30 attacks 
per hour.13 Short-lasting unilateral neuralgiform headaches with 
autonomic features (SUNA) is a variant of SUNCT, without prom-
inent lacrimation.

Glossopharyngeal neuralgia is a rare condition that is frequently 
mistaken for mandibular (V3) TN. Patients experience sharp pain 
in the tonsillar fossa, pharynx or base of tongue, which can radiate 
to the ear, angle of the jaw or upper lateral neck. Swallowing, yawning 
or talking increase symptoms, but chewing or touching the face does 
not precipitate an attack.14

Temporomandibular joint (TMJ) dysfunction occurs as a result 
of unbalanced activity (e.g. mastication due to loss of teeth), muscular 
spasm or overuse of jaw muscles (in nocturnal bruxism). Symptoms 

tend to be chronic. The most common symptoms include headache 
in 80% of cases; limited ability to open the mouth and facial pain 
on opening and closing the jaw in 40% of cases; radiation of pain 
from the joint to the ear causing pain in the front of or below the ear 
in 50% of cases; and TMJ crepitus.14 Other conditions that can mimic 
TN include post-herpetic neuralgia, post-traumatic trigeminal 
neuropathy, atypical odontalgia, burning mouth syndrome and even 
maxillary sinusitis.

Management 
Pharmacotherapy is considered the first-line treatment for patients 
with TN, including for potential surgical candidates. Initially, 
treatment should be in the form of monotherapy; however combined 
therapy with different medications may be used when the response 
to monotherapy is poor or incomplete. Patients and, on many 
occasions, medical practitioners try to achieve rapid relief for severe 
pain, but it is important to avoid troublesome side effects that often 
result in premature cessation of a potentially effective medication. 
Therefore, it is reasonable to argue that a ‘start low and go slow’ 
approach may be a more appropriate option in the long term.15 
Options for pharmacological management of TN are outlined in 
the Table.16,17

Anticonvulsant therapies
Anticonvulsant medications have been used in pain management 
since the 1960s. They are useful for neuropathic pain, especially 
when the pain is lancinating or burning in nature. Anticonvulsant 
therapies are used to block nerve firing and are generally effective 
in treating classic TN (TN1) but often less effective in atypical TN 
(TN2). Current evidence suggests that pharmacotherapy should 
be initiated with carbamazepine as it has the greatest efficacy and 
lowest number needed to treat (NNT). In a systematic review of 
the effectiveness of antidepressants for neuropathic pain, carba-
mazepine demonstrated efficacy compared with placebo, with an 
NNT of 1.8 and number needed to harm (NNH) estimated at 3.4 
for minor and 24 for severe adverse effects.18 The controlled-release 
formulation has fewer side effects than the immediate-release 
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1. Diagnostic categories of trigeminal neuralgia 
according to the International Headache Society7

Classical trigeminal neuralgia:
•	 purely paroxysmal
•	 with concomitant continuous pain

Secondary trigeminal neuralgia:
•	 attributed to multiple sclerosis
•	 attributed to space occupying lesion
•	 attributed to other cause

Idiopathic trigeminal neuralgia:
•	 purely paroxysmal
•	 with concomitant continuous pain

Figure. Divisions of the fifth cranial nerve of the face affected in 
trigeminal neuralgia: ophthalmic (V1), maxillary (V2) and mandibular (V3).
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formulation. If carbamazepine causes troublesome side effects, 
discontinuing carbamazepine and replacing it with oxcarbazepine 
should be considered. Carbamazepine is highly specific for the 
relief of TN pain and therefore has a potential role as a diagnostic 
indicator for TN. 

Carbamazepine should be introduced slowly, starting with the 
controlled-release preparation at 100 mg twice daily then increasing 
slowly by 100 mg every week, up to 400 mg twice daily if required. 
Potentially life-threatening conditions, such as Stevens-Johnson 
syndrome and toxic epidermal necrolysis, occur more often in people 
of Asian descent who have the HLA-B15:02 and HLA-A31:01 alleles 
and are exposed to carbamazepine; therefore, it is advisable to test 
for both of these conditions before commencing patients on 
therapy.19

All patients treated with anticonvulsants should have baseline 
and six-monthly haematological, electrolyte and liver function 
tests, as bone marrow suppression can occur early and carbamaz-
epine may cause significant hyponatraemia and liver function 
abnormalities. Some anticonvulsants increase the risk for suicidality 
and so careful follow-up of patients, particularly of at-risk indi-
viduals, should be maintained. Similarly, women in child-bearing 
years  should be informed of the teratogenic potential of 
anticonvulsants.

Oxcarbazepine is an analogue of carbamazepine that is rapidly 
converted into its pharmacologically active metabolite and works 
by the same mechanism of action via voltage-gated sodium channels. 
Studies show it has similar efficacy to carbamazepine in the treat-
ment of TN but greater tolerability, with less cognitive impairment, 
somnolence, dizziness, dry mouth and mood change, and fewer 
gastrointestinal symptoms and headaches.20 Oxcarbazepine is 
commonly used after a failed trial of carbamazepine or if tolerability 
is seen as a potential issue, such as in older people with comorbid 
disease and those taking multiple medications. Given the possibility 
of cross-reactivity with carbamazepine, if carbamazepine causes 
an allergic reaction, caution should be taken with the use of 
oxcarbazepine. In Australia, oxcarbazepine is not available on the 
PBS for the management of TN and needs to be funded privately 
by the patient. 

Gabapentin is a gamma-aminobutyric acid (GABA) receptor 
agonist that acts primarily on presynaptic calcium channels of 
neurons to inhibit the release of excitatory neurotransmitters. 
Gabapentin is as effective as carbamazepine in the treatment of a 
number of neuropathic pain syndromes with a favourable side-effect 
profile of mild somnolence, dizziness, headache, confusion, nausea 
and ankle oedema. There are no known idiosyncratic skin reactions. 
Therapy is easy to initiate and drug interactions are few.21 Gabapentin 
is not available on the PBS for the management of TN and needs 
to be funded privately by the patient. However, the availability of 
generics makes this medication affordable.

Pregabalin is structurally related to gabapentin and was found 
to be effective in the treatment of patients with TN in a single, 
open-label study.22 It has analgesic, anticonvulsant, anxiolytic and 

sleep-modulating effects. Common adverse effects include dizzi-
ness, drowsiness, blurred vision, fatigue, weight gain, dry mouth, 
headache, impaired balance and peripheral oedema. Pregabalin 
is available on the PBS for the treatment of TN. 

If the above medications are ineffective or patients develop 
intolerance, referral should be considered to a specialist for other 
treatment options including sodium valproate, duloxetine, lamo-
trigine, clonazepam, phenytoin and even levetiracetam.17,23-25

Antidepressant therapies
Antidepressant medications have also been used for over 40 years 
to manage neuropathic pain conditions. The mechanism of action 
of tricyclic antidepressants (TCAs) is independent of their anti
depressant effect. However, these drugs have the potential for 
adverse side effects, including bothersome anticholinergic effects 
and life-threatening cardiovascular effects. In a Cochrane 
meta-analysis of antidepressants in chronic pain, the NNT was 
2.9 (range, 2.4 to 4), with an NNH of 3.7 (range, 2.9 of 5.2) and 
NNT for major drug-related adverse effects leading to study with-
drawal of 22.18

The main TCAs used in neuropathic pain are amitriptyline, 
which more strongly inhibits serotonin reuptake, and nortriptyline, 
which more strongly inhibits noradrenaline reuptake.26 Selective 
serotonin reuptake inhibitors (SSRIs) have only very limited evidence 
for an analgesic effect in trigeminal neuralgia. Serotonin selective 
reuptake inhibitors (SNRIs), such as venlafaxine, which has an 
NNT of 3.1, and duloxetine, are better tolerated than TCAs; however, 
they are less effective.27 

TCAs are illustrative examples of adjuvant analgesics for the 
following reasons:
•	 	the effective analgesic dose ranges are lower (10 mg) than  

those for the primary indication (150 mg)
•	 although their onset of action for depressive symptoms  

2. International Headache Society diagnostic 
criteria for the classification of trigeminal neuralgia7

A.	Recurrent paroxysms of unilateral facial pain in the distribution(s)  
	 of one or more divisions of the trigeminal nerve, with no radiation  
	 beyond (or radiates but remains within the trigeminal dermatome)  
	 and fulfilling criteria B and C

B.	Pain has all of the following characteristics:
	a. lasting from a fraction of a second to two minutes (duration can  
	change over time)
	b. severe intensity (can become more severe over time)
	c. electric shock-like, shooting, stabbing or sharp in quality

C.	Precipitated by innocuous stimuli within the affected trigeminal  
	 distribution (confirm the history by replicating the triggering 
	 phenomenon)

D.	Not better accounted for by another International Classification of  
	 Headache Disorders-3 diagnosis
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may take two to three weeks, adjuvant benefits  
(i.e. analgesic effects) generally occur within three to  
four days

•	 adjuvant mechanisms of action (analgesia) are usually 
independent of, although sometimes synergistic with,  
primary effects (i.e. mood elevation).

Other pharmacological therapies
Opioid use in chronic nonmalignant pain states is controversial. 
Patients should be carefully assessed before starting long-term 
opioid therapy. Opioids should not be used as an alternative to 
comprehensive care, but rather should be integrated into a com-
prehensive care program when indicated. Once therapy has begun, 
patients on opioids need careful monitoring to detect and treat 
any adverse side effects and to ensure that patients improve. 
Assessment of patients on opioids requires the quantification and 
recording of specific criteria, including pain quality and intensity, 
activity level and functional capacity. Guidelines specify the 
conditions under which prescribing opioids is appropriate for the 
treatment of chronic pain.28 Opioids may increase pain by increas-
ing central levels of protein kinase C and hence increasing central 
sensitisation.29

Baclofen, a strong GABA-B receptor agonist, is an important 
adjuvant for treating lancinating pain primarily through its inhibitory 
effect. Its use in TN has been mainly as an adjunct with carbamazepine 
because of its strong synergistic effect. Slow titration of baclofen is 
usually well tolerated and avoids potential side effects associated with 
CNS depression such as sedation, confusion, dizziness, nausea and 

postural hypotension.30

Studies have shown that injecting Botulinum toxin is a useful 
therapeutic tool in the management of refractory TN, and works 
by blocking activity of sensory nerves. Small doses of between 30 
and 60 units are required, and the treatment effect using a stand-
ardised injection protocol can be effective and result in long-lasting 
pain relief.31

Nonpharmacological therapies
Despite the multiple therapeutic options available for the treatment 
of TN pain, some patients continue to experience pain. Therefore, 
approaches that improve a person’s ability to manage and cope 
with their pain are useful. Gains are usually confined to functional 
outcomes, such as improvement in mood and activity levels, rather 
than pain relief. Chronic pain from TN is frequently very isolating 
and depressing for the individual. Conversely, depression and sleep 
disturbance may render individuals more vulnerable to pain and 
suffering. Cognitive behavioural therapy programs may assist in 
the development of improved strategies for managing persistent 
pain. Some individuals benefit from supportive counselling with 
a psychologist to help them better understand and assess their pain 
and, if necessary, their readiness for surgery and ability to cope 
with potential outcomes.

Individuals may try to manage TN using complementary 
techniques, usually in combination with drug treatment. These 
therapies offer varying degrees of success. Some people find 
therapies such as yoga, mindfulness meditation or aromatherapy 
useful in improving pain management. Other options include 
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Table. Suggested regimen for pharmacological treatment of trigeminal neuralgia16,17

Medication name Suggested formulation and dosage Available on the PBS for trigeminal neuralgia?

Carbamazepine •	 Controlled-release 100 mg twice daily
•	 If needed, gradually increase dose as tolerated and according to response 

every seven days up to 400 mg twice daily

Yes

Oxcarbazepine •	 75 mg twice daily
•	 If needed, gradually increase every seven days up to 300 mg twice daily

No (cost about $80/box of 100 tablets)

Gabapentin •	 100 mg three times daily
•	 If needed, gradually increase every seven days up to 600 mg three times daily

No (cost about $20/box of 100 tablets)

Pregabalin •	 25 mg twice daily
•	 If needed, gradually increase every seven days up to 300 mg twice daily

Yes

Sodium valproate •	 200 mg once daily
•	 If needed, gradually increase every seven days up to 400 mg twice daily

Yes

Lamotrigine •	 25 mg at night
•	 If needed, gradually increase every seven days to up 50 mg twice daily

No (cost about $40/box of 56 tablets)

Baclofen •	 5 mg twice daily
•	 If needed, gradually increase every seven days up to 10 mg three times daily

Yes 

Phenytoin •	 100 mg once daily
•	 If needed, gradually increase every seven days up to 300 mg once daily

Yes
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acupuncture, chiropractic therapy, biofeedback, vitamin therapy 
and nutritional therapy. 

The Trigeminal Neuralgia Association Australia provides 
support to people with TN and facial pain (https://tnaaustralia.
org.au), and patients should be made aware of their local support 
group. The association has a number of local support groups 
across South Australia, Tasmania, Victoria, New South Wales and 
Queensland, and a separate incorporated body in Western 
Australia. 

Acute therapy 
Frequently, patients with TN present to the emergency department 
experiencing an acute attack of pain symptoms. Due to their distress, 
opioids such as morphine, codeine or oxycodone are usually admin-
istered, with limited success. If possible, patients should be advised 
to take an additional tablet of their prescribed anticonvulsant 
medication. 

	In presenting patients, although not proven in trials for TN 
treatment, anticonvulsants can be loaded intravenously (depending 
on availability), as follows:15

•	 phenytoin 10 to 15 mg/kg (about 1000 mg) IV slowly over at
least 30 minutes

•	 levetiracetam 1000 mg IV over 15 minutes
•	 sodium valproate 10 mg/kg (about 1000 mg) IV over 30 minutes
•	 lacosamide 200 mg IV over 60 minutes.

Any patient given the above agents requires electrocardiography 
and blood pressure monitoring.

Surgery
	Eventually, if medication fails to relieve pain or produces intolerable 
side effects, such as cognitive disturbances, memory loss, excess 
fatigue or bone marrow suppression, then surgical treatment may 
be indicated. An accurate diagnosis of TN is the most crucial point 
to clarify before considering a surgical solution for TN. In addition, 
high-resolution MRI greatly assists patients and healthcare providers 
in choosing between the different available surgical options. An 
editorial from the BMJ stated ‘Good surgeons know how to operate, 
better ones when to operate, and the best when not to operate.’ The 
benefits of any treatment should far outweigh the risk.32 

	Surgical options are generally considered as second line and are 
based on the patient’s response to and side effects from pharmaco-
logical management, their age and physical ability to withstand 
neurosurgery, and the surgical facilities available. Patients should 
be given concise and clear explanations of the potential surgical 

complications and alternative surgical procedures.
The surgical procedures for TN include gamma knife stereotactic 

radiosurgery, percutaneous rhizotomy procedures and micro
vascular decompression (MVD).10 Gamma knife stereotactic radio-
surgery is the only noninvasive technique, with the ‘surgical’ 
method involving focusing radiation rays on the ganglion or root 
in the posterior cranial fossa. The onset of pain relief is usually 
delayed by two months postoperatively, with more than 75% of 
patients experiencing pain relief lasting over two years.33 

Percutaneous rhizotomy procedures, such as radiofrequency 
rhizotomy, provide immediate pain relief in over 97% of patients 
but this drops to about 10% at six months of follow up. Percuta-
neous balloon compression involves insertion and inflation of a 
surgical balloon catheter which results in physical injury to the 
trigeminal ganglion. About 82 to 93% of patients have reported 
immediate pain relief; however, 33% had a recurrence of pain after 
three years.34

MVD is universally accepted as a first-line surgical intervention 
for the classic form of TN in patients who are unresponsive to 
pharmacological treatment. It provides excellent immediate relief 
in 90% of patients post-operatively, with 80% remaining pain free 
by the end of the first year, 75% after three years and 73% after five 
years. The recurrence rate for patients with TN undergoing this 
treatment is 1% per year. Although MVD is the gold-standard 
neurosurgical procedure for TN, it carries a higher rate of more 
serious side effects and adverse events, and clinicians should ensure 
that patients are made aware of these before undergoing 
surgery.35 

Conclusion
To date, no medical or surgical protocol has been found to be curative 
for most cases of idiopathic or classical TN. Each patient with TN 
should be fully assessed and informed of the range of treatment 
options available to them. A thorough discussion of the benefits 
and risks of each option should occur during this decision-making 
process. A discussion with a clinical psychologist may help patients 
to understand and assess their level of readiness for surgery and 
ability to cope with potential outcomes. Once pain is well controlled 
for a period of 12 months, a gradual reduction in the effective 
medication could be considered to see if the disease process has 
remitted, which is characteristic of TN. If pain does not recur, the 
patient may cease medication. If pain recurs, the previous medication 
regimen should be recommenced. 

Finally, patients should be made aware of their local Trigeminal 
Neuralgia Association, which gives them the chance to discuss the 
condition and treatment options with other people in a supportive 
environment.� PMT
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