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Abstract
Trigeminal Neuralgia (TN) or Tic Douloureux is a type of sudden severe brief stabbing
craniofacial pain caused by affliction of the fifth cranial nerve (5th CN). Several hypotheses
exist with regards to the etiology, the most common being the neurovascular hypothesis.
Trigeminal neuralgia is characterized by paroxysmal pain within the distribution of the
divisions of the trigeminal nerve, and the diagnosis heavily relies on a patient’s description of
triggered pain attacks. The condition is observed to have a fluctuant, exacerbating and
Accepted: 24/08/2026 remitting course over many years, with possible spontaneous remission occurring at any point
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diagnosis of TN will provide patients with relief from suffering, unnecessary dental and medical
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INTRODUCTION

“Trigeminal Neuralgia is the worst pain in the world.”
declared Peter J. Jannetta, MD in “Striking Back!™ The pain
is often sharp, electric shock like, shooting and lancinating,
lasting a few seconds, with an intensity that can make a patient
grimace or wince. Thus it’s alternate name ‘Tic’ douloureux.
Attacks are unilateral, commonly affecting the Mandibular
and/or Maxillary divisions of the nerve and very rarely affects
the ophthalmic division. Earliest descriptions date back to
ancient times, having been described by Araetus in the first
century A.D, and subsequently, by John Locke in1677, by
Nicolaus Andre in1756 and John Fothergill in 1776.2 Locke
was said to have applied sulphuric acid to the face of the
Duchess of Northumberland in an attempt to treat her
trigeminal neuralgia, which marked an example of early
interventional treatment. However, the first complete
description was by Fothergill in 1773 and it was

consequently called Fothergill’s disease. TN affects around
4.3/100,000 persons per year and has a higher incidence in
women than men with a M:F ratio of 3:2%*, Mean age of onset
is above 50 years for the idiopathic form of the disease.
However, the prevalence according to age and gender is said
to be variable. Trivial stimuli act as “triggers’ and evoke pain.

ETIOLOGY

Neurovascular compression of the trigeminal nerve by a mass
lesion, is the most popular theory for TN. Compression of the
trigeminal nerve near the origin of the brain stem, the so-
called root entry zone, by blood vessels or tumour, may cause
trigeminal neuralgia. Research on TN began in 1934 when
Dandy published his paper. It was the arrival of the operative
microscope and the work of Jannetta that revitalized Dandy’s
vascular loop-nerve compression theory. He could see
microscopic arteries and other gross lesions compressing the
5th cranial nerve. Over time, atherosclerosis and plaque build
up worsens the compression and hence causes the pain®®. In
1980, Jannetta published another paper summarising his
operative findings on 411 patients. 99.76% of patients in
Jannetta’s study showed evidence of some form of
compression, thereby establishing Dandy’s theory of
Neurovascular compression. The mechanism by which
compression of the nerve leads to symptoms appear to be
related to demyelination in a circumscribed area around the
compression”®®,  Demyelination may also be caused by
multiple sclerosis and other structural brain stem lesions.
Evidence against the Neurovascular compression theory
however exists. Lee et al. in 2014, published a paper stating
that evaluation with MRI demonstrated that neurovascular
compression did not account for as many as 40% of people
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with TN, However, in cases where no compression is
detected, could also suggest that it was overlooked, possibly
due to it, being too deep at the root. The Bioresonance
hypothesis compliments the neurovascular compression
theory, in that it postulates that compression structures can
have an impact on the frequency of the nerve, thereby
explaining the disappearance of pain at random and why
neurovascular compression is not found in around 30% of
cases of TN. A possible genetic predisposition to TN has been
posited by Harris in 1936 after his study on familial cases'"*2

CRITERIA FOR DIAGNOSIS

In response to shortcomings of previously laid out criteria by
the International Classification of Headache Disorders, Third
Edition(ICHD 3), the American Academy of Neurology
developed a classification of TN that aligns with the nosology
of other neurologic disorders and neuropathic pain 13,14.

1. Classical TN - that requires demonstration of
morphologic changes in the trigeminal nerve root
from vascular compression.

2. Secondary TN - due to an identifiable underlying
neurologic disease. Eg: Multiple sclerosis, Tumour.

3. TN - of unknown etiology, labelled idiopathic.

Possible TN requires pain with a paroxysmal character,
distributed within the facial or intraoral territory of the
trigeminal nerve. The pain must not extend to the posterior
third of the scalp, the back of the ear or the angle of the
mandible, all of which are territories innervated by cervical
nerves. Pain in two regions supplied by the 5th CN should be
contiguous, and is usually the regions supplied by the
mandibular and maxillary nerves. It may also be wise to note
that affected division of the trigeminal nerve and the side of
the face may change over the course of the disease. Pain with
a paroxysmal character is virtually always unilateral. Bilateral
TN is very rare except for those caused by multiple sclerosis.
Reports of bilateral classical Trigeminal Neuralgia reflect
successive episodes of pain switching the side of the face,
rather than pain occurring simultaneously on both sides.
Clinically established TN is confirmed by the presence of
triggered pain, which has been reported in 91% of cases
according to some studies on triggered stimuli in classical TN.
Stimulus evoked pain has high diagnostic value in TN. The
stimuli are in most cases, subtle and trivial, like a light touch
or a whiff of air. Other more obvious manoeuvres include
brushing of teeth, chewing, drinking, gentle breeze shaving
etc.

Definite neuropathic pain is determined by neuroimaging and
neurophysiologic tests that establish the etiology of classical
or secondary TN. Patients usually do not experience pain
between paroxysms. If they do report additional continuous
pain in parallel to the paroxysms that is in the same
distribution and in the same periods as the paroxysmal pain
they are categorized as the entity, TN with continuous pain.
Continuous pain is not related to etiology. It occurs in
idiopathic, classical, or secondary TN. There is compelling
evidence that continuous and paroxysmal pain may improve
independently after microvascular decompression, thereby

suggesting that the mechanisms responsible for both types of
pain are distinct'>°.

INVESTIGATIONS

Magnetic Resonance Imaging is the investigation of choice to
detect trigeminal nerve compression. In about 15% of patients
with TN, MRI reveals a major neurologic disease such as a
benign tumour or MS. The MRI scan can also detect
compression of the trigeminal nerve in the posterior cranial
fossa. More notably, MRI may reveal neurovascular contact
of the trigeminal nerve root, but blood vessel in contact with
asymptomatic trigeminal nerve roots occur more often than
not, with a high sensitivity but poor specificity. Nerve
dislocation or atrophy however, raises the specificity to 97%.
These results have been corroborated in two prospective
studies. Furthermore, compression of the trigeminal nerve
root at its entry into the brainstem increased specificity and
positive predictive value to 100%, with high interobserver
consistency. Diffusion tensor imaging (DTI) detect
abnormalities of the trigeminal nerve root that normalize
following decompression or radiosurgery and it may become
an essential diagnostic test for TN in the near future?®?,

TREATMENT

Pharmacological Medical therapy is the first line of treatment
for most patients with classic and idiopathic TN. It is also
reasonable to treat pain caused by secondary TN with the
same medication. The established drug of choice in treating
TN is Carbamazepine (CBZ). An observational study has
shown that carbamazepine can reduce pain symptoms in about
70% of the cases. Oxcarbamazepine has been found to show
similar efficacy and may be used in patients who do not
respond to CBZ. CBZ is initiated at starting doses of 100
milligrams to a maximum dose of 1200 milligrams per day,
appropriate dose being the minimum dose required to control
the pain. It acts by blocking voltage gated calcium channels.
Once pain is controlled entirely, it can be tapered every few
weeks in order to determine if remission has developed. There
is a risk of developing Steven Johnson syndrome and/or Toxic
epidermal necrolysis with the above drugs, especially
carbamazepine, and the HLA-B allele is a genetic
susceptibility marker in Asians linked to this risk, which if
positive, is an indication to avoid CBZ, oxcarbamazepine and
phenytoin. Second line options for treatment of TN include
Baclofen, Gabapentin, Phenytoin and Valproate. Topical
lidocaine given by intraoral application was more effective
than placebo for pain reduction in a two-week, randomised
crossover trial of 25 subjects with TN whose pain was more
severe in the mouth. Opioids like morphine and oxycodone
have been found to be efficacious with acute exacerbations of
pain in TN. Medical therapy for refractory pain includes
combination therapy with gabapentin, baclofen, lamotrigine,
topiramate or tizanidine when mono therapy with CBZ fails. In
addition to this, IV infusion of phenytoin, fosphenytoin at 250
to 1000 milligrams iv at 50mg/min, or lidocaine at 100 300
milligrams over one-half hour while monitoring pulse and
blood pressure, may control pain by providing analgesia while
oral medication is titrated. Botulinum toxin therapy has been
tried in refractory TN and shown benefits, but data is limited.
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Percutaneous Therapy Rhizotomy is a set of percutaneous
surgical techniques, performed by passing a canula through
the foramen ovale, followed by lesioning of the trigeminal
ganglion or root by Chemical rhizolysis using glycerol.
Radiofrequency thermocoagulation rhizotomy and
Mechanical balloon compression that uses a Fogarty catheter
to compress the Gasserian ganglion are the other methods
used. Glycerol rhizotomy is done under local anaesthesia and
ideal for older patients. The procedure is reliable and can be
repeated many times without any major risks and reduces pain
significantly. The majority of people experience immediate
and significant pain relief with PGR, though pain may recur
later. A common side effect of PGR is facial tingling or

numbness: Percutaneous RF Treatment of the Gasserian
ganglion should also be considered in the elderly patient.
Balloon compression uses a catheter to inflate a balloon in the
Meckel’s cave for around 2 to 10 minutes to induce
compression and is done under general anaesthesia.
Rhizotomy procedures have perioperative complications like
meningitis. Long term sequelae include trigeminal distribution
sensory loss and corneal numbness. These minimally invasive
techniques however, are beneficial for patients who are
unresponsive to pharmacological therapy. Patients with
classical TN, whose pain is incompletely relieved by
medication, or patients with secondary TN refractory to
medical therapy, are candidates for surgical therapy.
Generally, it is accepted that the first choice of treatment in
younger patients would be Microvascular decompression.
With this procedure, many are found to have a trigeminal root
that is compressed or grooved by a blood vessel, usually the
superior cerebellar artery. Gamma knife radiosurgery
produces lesions with focussed gamma radiation. It is used for
TN treatment to eliminate the tumour compressing the nerve
or the nerve itself. Reduced pain and response to treatment is
evident by 6 weeks following procedure. The beams cause
axonal degeneration and necrosis at the aimed proximal
trigeminal route and the doses used are 70-90 grays. Linear
accelerated radiosurgery has been carried out and evaluated in
retrospective case series, with no prospective or controlled
trials available.

Peripheral Neurectomy may be done by alcohol injection,
cryotherapy or radiofrequency lesioning and performed on
branches of the trigeminal nerve like supraorbital, infraorbital,
alveolar and lingual nerves. However it has been noted that
evidence regarding peripheral techniques for TN treatment is
either negative or inconclusive24,25.

CONCLUSION

Trigeminal neuralgia is severely painful, that can be
diagnosed based on clinical criteria and managed medically in
most patients. The likelihood of spontaneous remission
abolishes the need to consider surgery in those patients
adequately treated and responding to medical therapy. For
patients with refractory pain in TN, a variety of surgical
procedures can provide relief.

Microvascular decompression is currently the gold standard
surgical option recommended, especially late in the course of
the disease.
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