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ABSTRACT
Introduction: Trigeminal neuralgia is a neurological condition defined as severe, unilateral facial electric-like pain that
originates from one or more branches of the fifths nerve, typically the maxillary and/or the mandibular nerve. Pain occurs
suddenly in paroxysms and lasts for a few seconds to two minutes. Pain can be intolerable and affect a patient's daily
function and quality of life, including eating, drinking, or shaving. The condition is commonly caused by vascular
compression of the fifth nerve entry zone, but it can be related to other neurological diseases such as multiple sclerosis
or occipital lobe tumors. Objective: We aimed to search for clinical characteristics, possible etiologies, diagnostic tests,
and pharmacological treatment of trigeminal neuralgia. Method: We searched in the PubMed database looking for
relevant articles, and using the Mesh term "trigeminal neuralgia". Conclusion: Trigeminal neuralgia causes excruciating
facial pain that might disrupt the patient's life. Diagnosis is achieved clinically, but brain imaging must be included to
rule out the potential secondary cause. The first-line pharmacological treatment is carbamazepine and oxcarbazepine.
Other anti-epileptic drugs and botulinum toxin-A injection can be used in addition to the classic regimen, especially if
pain persists or side effects are unbearable.
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INTRODUCTION

Trigeminal neuralgia (TGN) is first described in the second
century by Aerates of Cappadocia, a contemporary of
Galen [1]. He described the pain as 'spasm and distortion
of the countenance take place' [1]. Jujani, an Arab
physician in the 11th-century, reports unilateral facial pain
provoking spasm and anxiety [1]. Interestingly, he
recommends that the pain is caused by 'the proximity of the
artery to the nerve' [1]. In 1773, Hohn Fothergill published
a full description of TGN to the Medical Society of London

[1]. He defined the typical pain of TGN, including
paroxysmal unilateral facial pain, elicited by eating,
speaking, or touch with an abrupt onset and ending, and
correlated with anxiety [1]. TGN is defined as a sudden,
severe unilateral paroxysmal facial pain, stabbing in
nature, and usually described by patients as "the world's
worst pain” [2, 3]. Pain involves the distribution of one or
more branches of the trigeminal nerve, typically, the
maxillary of the mandibular nerve Figure 1 [2, 3]. Pain
occurs in sudden onset and lasts from a few seconds to 2
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minutes, it occasionally becomes unaffordable and
prevents drinking or chewing [2, 3]. Some patients are
under continuous fear that the pain could abruptly return at
any time, and this fear can seriously impair a patient's daily
function and reduce the quality of life [4]. The severity of
pain can affect daily life measures, including well-being,
sleep, mood, and overall health status [4]. TGN causes
severe facial pain, which poorly responds to painkillers,
mainly if it remains unrecognized [3]. Bilateral trigeminal
neuralgia is uncommon, except for secondary trigeminal
neuralgia in multiple sclerosis (MS) [5]. The paroxysms
frequency range from a few to hundreds of attacks per day,
and remission phases can stay for months to years, with a
tendency to shorten over time [2]. Conversely, it is also
known as 'tic douloureux' [5].
The incidence rate of TGN is estimated to be 4-13 per
100000 people each year [3]. Women are affected twice
than men [3]. The incidence gradually increases with age
and is uncommon below 40 [3]. The prevalence is 0.07%
in the general population, and 2% in patients with facial
pain [5]. The diagnosis of TGN is clinically based on
characteristics and description of the pain [3, 5]. Therefore,
a detailed history is essential for diagnosing, and
identifying pain characteristics is essential to establish the
diagnosis and treatment [4, 5]. Diagnosis of TGN is
insufficient because variant phenotypes must be accounted
for, such as typical versus atypical, primary "idiopathic"
versus secondary to a significant neurologic disease [5]. In
some cases, the pain might emerge from one category to
another, like in a typical TGN case, the patients might
develop atypical signs later [1]. Oppositely, the pain of
TGN might lack its classical characteristics at the
beginning, and later developing all hallmarks signs of TGN
[1]. Patients with atypical symptoms are more likely to
have secondary rather than a primary disease, and they
commonly have disease refractory to treatment compared
to the classic trigeminal neuralgia [3].
Primary trigeminal neuralgia is infrequently used by many
authors to differentiate trigeminal neuralgia with unknown
cause and trigeminal neuralgia secondary to neurovascular
disease [5]. Hence, the International Classification of
Headache Disorders (ICHD) name primary "Classic"
trigeminal neuralgia when no identifiable cause other than
neurovascular contact is apparent [5]. Around 11% of
patients diagnosed with TGN remain without a diagnosis
of an exact cause [5]. Based on the International Headache
Society (IHS) definition, TGN "may develop without
apparent cause or be a result of another diagnosed disorder.
There may or may not be, additionally, persistent
background facial pain of moderate intensity. Classic TGN
develops with no apparent cause other than neurovascular
compression." [5].

Figure 1. The Trigeminal Nerve, Distribution of the
mandibular and maxillary nerves; the submaxillary
ganglion. Copied from Gray's Anatomy Book.
DISCUSSION
- Etiology
Trigeminal neuralgia is most commonly caused by
trigeminal nerve root compression within a few
millimeters of entry into the pons [6]. The nerve
impingement is usually associated with demyelination of
sensory fibers within the root entry zone or the nerve root,
or less frequently in the brainstem [6]. Idiopathic (Primary)
TGN is 80-90% caused by vascular compression by a loop
of an artery or a vein [6]. Idiopathic TGN leads to
morphological alterations in the trigeminal nerve root, and
extensive diagnostic investigations may fail to identify the
cause [7]. Secondary TGN is caused by structural
abnormalities, which affect the trigeminal nerve other than
vascular compression, including skull base deformities,
multiple sclerosis plaques, or nerve compression caused by
benign tumors of the cerebellopontine angle fossa, such as
acoustic neuroma, meningioma, and epidermoid cyst [6-8].
The International Association of the Study of Pain (IASP)
classification of TGN distinguished TGN caused by MS as
a primary and secondary TGN by structural lesions and
damages [1]. Secondary TGN accounts for 15% of patients
with the disease [7].
Patients with MS have a 20 fold increased risk of
developing TGN [7, 9]. Almost 1.9-4.9% of MS patients
develop trigeminal neuropathic pain regardless of
relapsing-remitting, primary and secondary forms [7, 10].
In contrast, MS is diagnosed in 2-14% of patients with
TGN [7, 11]. TGN can be the first presentation of MS in a
small number of patients [1]. Those populations are
younger than the TGN population, and neuralgia is usually
bilateral [1]. MS must be considered in a young patient
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with TGN, and further workup should be performed to rule
out MS [1]. The pathophysiology behind TGN in MS
patients is the demyelination involvement of the trigeminal
nerve entry zone in the pons [1, 12].
- Diagnosis
As discussed above, TGN is clinically diagnosed by
recognizing the unique features of the trigeminal neuralgia
pain. All patients with TGN must have magnetic resonance
imaging (MRI) with three high-resolution sequences to
identify the cause (excluding vascular compression) [8, 13,
14]. MRI is frequently used in MS patients with TGN [7].
T2-weighted MRI scan is used in MS to identify linear
plaques in the ventrolateral pons between the trigeminal
nuclei and the trigeminal root entry zone [7]. Since MRI is
successfully used to diagnosed primary or secondary TGN,
Meany et al. produced a unique MRI technique to
recognize the relationship of the impinged nerve and the
blood vessels (Magnetic Resonance Tomographic
Angiography, MRTA) [1]. Arteries are easily detected in
MRTA, but veins are adequately identified only after i.v.
gadolinium enhancement [1]. They study the efficacy of
this new technique in 55 patients with symptomatic
trigeminal neuropathy, and 50/55 were confirmed to have
neurovascular contact after posterior fossa exploration of
52 patients [1]. There were no false-positive MRTA and
two false negative [1]. The result matches a specificity and
sensitivity of 96% and 100%, respectively [1]. To date, no
clinical trials are comparing different facial neuropathic
pain groups and healthy controls under assessment of
blinded radiologists to evaluate the efficacy of MRTA [1].
Therefore, the accuracy of MRTA to differentiate TGN
from other forms of facial neuropathic pain remains
unknown, and MRTA cannot be used in the diagnosis of
TGN [1].
Electrophysiological testing is also used to diagnose TGN
[4, 7, 8]. Various neurophysiological techniques can
evaluate the trigeminal nerve, and testing the trigeminal
reflex has a sensitivity and specificity close to 90% for
trigeminal pathway impairment in secondary TGN [7].
Five studies have evaluated the accuracy of
electrophysiological testing in distinguishing primary
versus secondary TGN [13]. One study used the
prospective design, and the remaining wither used casecontrol design or retrospective data collection [13]. These
studies conclude the diagnostic accuracy of trigeminal
reflexes for diagnosing secondary TGN, and the result
showed a sensitivity of 59% to 100% and specificity of
93% to 100% [13]. Trigeminal reflexes are recommended
if MRI is unavailable or contraindicated [14]. An abnormal
TGN evoked potential are likely associated with secondary
TGN [14]. For all patients with facial neuropathic pain
conditions, evoked potentials and trigeminal reflexes are

required in the detection of trigeminal nerve afferent
damage [14].
- Treatment
Pharmacological treatment is the first-line therapy for
TGN if no other structural causes are found [13]. The
introduction of carbamazepine in the 1960s markedly
replaced the treatment option for TGN, which had been
almost exclusively surgical treatment [13].
o Oxcarbazepine and Carbamazepine are the first-line
pharmacological treatment in TGN [8, 13-15]. They
are recommended by the American Academy of
Neurology (AAN) and the European Federation of
Neurological Societies (EFNS) [8]. They have the
same mechanism of action by blockage of the voltagegated sodium channels in frequency dependant
manner, resulting in stabilizing the hyperexcited
neural membranes and inhibiting the repeated firing
[8, 15]. Furthermore, carbamazepine has a
potentiation effect on GABA receptors [6]. However,
various adverse effects can cause treatment
interruption and dosage reduction in 23% [15].
Common side effects include somnolence, dizziness,
nausea, vomiting, postural imbalance, diplopia,
impaired memory, hepatic enzymes elevation, and
hyponatremia [6, 8, 14]. Moreover, It has a high
prospect for drug interactions [14]. It can cause serious
but less reported adverse effects, such as leucopenia,
aplastic anemia, systemic lupus erythematosus,
hepatic damage, and Steven-Johnson syndrome (SJS)
[6]. Certain laboratory tests are advisable to be
monitored routinely after a couple of weeks of starting
therapy, including a full blood count, serum sodium
level, and liver function test [6]. Many experts suggest
that carbamazepine may have a failure rate of 50% for
the long term (5-10 years) pain relief, and yet, it
remains the best treatment option for TGN [14].
Oxcarbazepine is a keto-derivative of carbamazepine,
which is rapidly converted to its active form (10monohydroxy metabolite) [6, 16]. The ketoderivatives of carbamazepine have the advantage of
not passing the liver cytochrome system, resulting in
fewer adverse effects and drug interactions [6, 16].
In acute exacerbations of TGN, management consists of
anti-epileptic titration and infusion of intravenous
lidocaine or fosphenytoin [14]. For long-term treatment, if
the first-line treatment showed failure in TGN or poor
adherence, other alternative options can be added or used
as a monotherapy, such as lamotrigine, gabapentin,
botulinum toxins type A, baclofen, phenytoin, and
pregabalin [14-16].
o Lamotrigine is an anti-epileptic drug with high
effectiveness in patients refractory to carbamazepine
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o

o

o

o

o

or phenytoin in a small double-blinded, placebocontrolled trial [6, 14, 16]. Adverse effects of
lamotrigine are relatively low in comparison to
carbamazepine and oxcarbazepine [14]. Lamotrigine
can be used as monotherapy or in addition to
carbamazepine/oxcarbazepine when the latter cannot
be tolerated by the patient [14].
Baclofen, a skeletal muscle relaxant that can be
utilized alone or combined with carbamazepine. If
baclofen is added to carbamazepine, the last dose will
be considerably reduced [6]. Baclofen was found to be
superior to placebo in decreasing the number of pain
exacerbations in two small studies. However, these
studies are limited, with a small sample size and short
treatment duration. Therefore, the study result must be
interrupted with attention [15, 16].
Levetiracetam is a new anti-epileptic drug that has
been tested in TGN [6]. A pilot study investigated this
drug's efficiency and tolerability in 10 patients with
TGN over ten weeks period. Satisfactory outcome
(50%-90%) was observed in 40% of patients. An
observational study in 23 patients with refractory TGN
showed that levetiracetam (3-4g/day) decreased the
number of daily paroxysms by 62.4% in 16 weeks
duration [6, 15]. Besides, Levetiracetam has the
benefit of safer side effects profile, fewer drug
interactions, and the needless of routine blood tests
[6].
Botulinum toxin type A (BTX-A) is an exotoxin
released by Clostridium botulinum, a gram-positive
bacterium [15]. BTX-A has been studied for several
pain syndromes relief, such as postherpetic neuralgia,
occipital, tension headache, and migraine [6]. The
BTX-A injection is used limitedly in clinical practice,
but it may have a potential effect when used in
additional therapy in some cases [14]. BTX-A
injection may reduce the pain severity by 50%
following 12 weeks [14].
Phenytoin was recommended as a therapy for TGN in
1942, but this was soon discontinued due to the
introduction of carbamazepine in 1962 [16].
Phenytoin can be used in addition to other therapy
with limited efficacy [6, 14].
Gabapentin is an antiepileptic drug that acts by
potentiating GABA receptors and inhibiting the
release of neurotransmitters on pre-synaptic calcium
channels [6, 16]. Gabapentin has been extensively
investigated in RCTs of neuropathic pain and proven
to be highly effective in multiple painful neuropathic
conditions with fewer adverse effects [16, 17].
Furthermore, it showed high efficacy in MS patients
with refractory TGN to the standard regimen [18].
Interestingly, adding gabapentin cream was proven to
be effective in one case report of a lady with refractory

o

TGN [19]. Her persistent pain was relieved after 5 to
10 minutes of applying the cream and last for three
hours [19]. Consequently, her therapeutic regimen
doses were reduced upon follow up visits [19].
Pregabalin shares a similar mechanism of action of
gabapentin,
a
reduction
of
excitatory
neurotransmitters release by modulating voltage-gated
calcium channels and GABA agonists [6, 15].
Pregabalin appears to be effective in patients with
TGN, mainly when a high level of anxiety is
associated with it [16]. In perspective, an open-label
trial evaluated the efficacy of pregabalin in 53 patients
with TGN [20]. 74% matched the primary outcome
(reduction of pain intensity or frequency by >50%)
following eight weeks of treatment [20]. Complete
pain relief was reported in 25% of these patients, and
49% showed pain improvement by >50% [20]

CONCLUSION
Trigeminal neuralgia causes severe unilateral facial shocklike pain that can impair the patient’s daily life and
activities. It is a well-known condition since the second
century and affecting women more than men. The pain
comes in paroxysms and is usually triggered by cheek
muscle movement causing the firing of the fifth nerve, such
as chewing, drinking, or even talking. The diagnosis is
mainly made by taking a good history and clinical
description of the pain. Meanwhile, MRI must be
considered in all patients with trigeminal neuralgia to
exclude possible secondary causes, such as multiple
sclerosis or cerebellopontine angle tumors. Classic or
primary trigeminal neuralgia is named when no causes are
found other than vascular compression, and secondary
when nerve entrapment is caused by other neurological
conditions, such as demyelination plaques or benign
tumors. The mainstay of treatment by sodium channel
blockers; carbamazepine and oxcarbazepine. Alternative
treatment might be considered when side effects are
developed or poor outcome therapy. Many alternative antiepileptic drugs can be used as monotherapy or in addition
to the standard regimen. Studies recommended those
alternatives therapy are with some limitations. Therefore,
further clinical investigations are strongly needed to
establish their efficacy and safety profile.
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