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Abstract

Introduction: Trigeminal neuralgia (TN) is defined as sudden, usually 
unilateral, severe and brief pain episodes within the distribution of 
one or more branches of the trigeminal nerve. In some patients a 
constant background pain may persist, additionally to pain attacks, 
which can make difficult to differentiate the trigeminal neuralgia from 
other orofacial pain types. Objective: To review the classification, 
physiopathological aspects, epidemiologic data and pharmacological 
options to control pain related to trigeminal neuralgia. Literature 
review: One of the proposed etiologies for this condition is a local-
circumscribed demyelination of the trigeminal nerve resulting in 
neuronal hyperexcitability and generation of ephaptic coupling, 
which would be responsible for the pain paroxysms. Initially, the 
treatment of patients with these pain characteristics is based on the 
use of anticonvulsants, in order to attenuate the ectopic-generated 
pain impulses. Carbamazepine is the first-line drug, but other 
anticonvulsants may be employed and have shown variable efficacy 
in the treatment of trigeminal neuralgia. Conclusion: According to 
the new classification of the International Headache Society, classic 
trigeminal neuralgia is divided in purely paroxysmal and with 
concomitant persistent facial pain. The pathophysiology is unclear, 
but trigeminal neuralgia seems to be the consequence of vascular 
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compression of the trigeminal nerve near the brain stem. Although 
TN presents a low prevalence in general population (i.e. 5-30 new 
patients per 100,000), trigeminal neuralgia is an important clinical 
concern both by pain severity and difficulty of its satisfactory control. 
Anticonvulsants are the medication of choice in the treatment of 
trigeminal neuralgia; however, their use is associated with several 
adverse effects and possibility of treatment refractoriness.

trigeminal neuralgia is caused by neurovascular 
compression more frequently through the superior 
cerebellar artery and is divided into classical 
trigeminal neuralgia purely paroxysmal and 
classical trigeminal neuralgia with concomitant 
facial persistent facial pain. Before this new 
classification, trigeminal neuralgia was also 
classified as symptomatic and included cases in 
which the neuralgia was associated with other 
disorders such as traumas, tumors and multiple 
sclerosis. Regardless of the etiology, neuropathic 
pain affecting trigeminal nerve reaches high rates 
in pain scales, which raises further interest in its 
study [17].

The treatment of choice of trigeminal neuralgia 
is pharmacological. Firstly, many patients have 
been beneficiated with anticonvulsants, such 
as carbamazepine, gabapentin and pregabalin. 
Notwithstanding, many patients do not respond to or 
become refractory to pharmacological treatment. Also, 
some patients have pain reduction together with side 
effects intolerable enough to justified pharmacological 
treatment suspension. The aforementioned cases 
require multimodal management, associating 
drugs with surgery [1]. Nevertheless, neither 
pharmacological nor surgical treatment for trigeminal 
neuralgia provides considerable pain relief in all 
patients, justifying the need of further studies to 
contribute in understanding the physiopathology of 
this disorder [7]. 

The aim of this study was to review the 
classification, physiopathological, epidemiological 
data and the pharmacological options for pain 
control associated with trigeminal neuralgia.

Literature review

Although trigeminal neuralgia (TN) is not a new 
disease, specific examinations and tests aiding in 
diagnosis does not exist [6, 12, 40]. Notwithstanding, 
many signs and symptoms characterized TN and 
their evaluation is the main tool for diagnosing 
this neuropathic pain type. TN main diagnosis 

Introduction 

Neuropathic pain is defined as the pain resulting 
from a lesion or dysfunction of somatosensory 
system and characterized by either spontaneous 
pain or sensitivity exacerbated to different stimuli 
[22]. The most common type of craniofacial 
neuropathic pain is trigeminal neuralgia (TN), 
whose prevalence is estimated in 5-30 individuals 
at every 100,000 [43].

Trigeminal neuralgia may occur at any age; 
however, in 90% of the cases affects people aged 
more than 40 years [14], with greater incidence in 
females (2:1 ratio) [14, 26, 32].

This disorder has been described in the 
literature for centuries. References to unilateral 
facial pain responsible for facial spasms can be 
found in the writings of Aretaeus and Jujani, 
at 2nd and 11th centuries, respectively. In 1773, 
Fothergill described the typical features of trigeminal 
neuralgia, including its paroxysmal natural and 
association with triggering factors [13].

Trigeminal neura lg ia is def ined by the 
International Association for the Study of Pain (IASP) 
as a “sudden, usually unilateral, severe and brief pain 
episodes occurring in one the distribution of one or 
more branches of the trigeminal nerve” [32, 46] and 
characterized by severe, acute, electric shock-like 
piercing pain, followed by refractory period [3, 24]. 
Pain episodes are normally triggered by stimulation 
of specific areas, so-called trigger points or zones, 
localized in the area innervated by trigeminal nerve 
[26]. In most trigeminal neuralgia cases, only one 
branch is affected, mainly the maxillary, and about 
30% of cases involve maxillary and mandibular 
branches. Both ophthalmic branch involvement 
and bilateral trigeminal neuralgia cases are rare 
[24]. Triggering stimuli of pain attacks include the 
acts of speaking, toothbrushing, shaving, drinking, 
soft touching on face, among other [14, 42]. The 
patients suffering trigeminal neuralgia have marked 
reduction in quality of life because they avoid any 
routine task that can trigger a pain crisis [24].

According to the new classification of the 
International Headache Society (IHS) [18], classic 
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criteria are severe, recurrent, paroxysmal, electrical 
shock-like pain affecting only the areas innervated 
by trigeminal nerve, lasting from seconds to 
minutes, together with other signs and symptoms 
described in table I [2, 4, 6, 12, 18, 25, 39, 40, 
45, 47]. Because TN is a rare pain type, many 
health professionals do not recognize it, making 
difficult the correct diagnosis. Accordingly, some 
studies have shown that TN diagnosis may take 
more than one year in patients suffering of facial 
pains [6, 40].

As aforementioned cited, recently a new TN 
classification has been proposed by IHS, in which 
TN is divided into classical trigeminal neuralgia 
purely paroxysmal and classical trigeminal 
neuralgia with persistent concomitant pain. The 
diagnosis of classical TN purely paroxysmal, the 
most common type, should comprise at least 
three signs and symptoms described in table I, 
including recurrent facial pain attacks, without 
persistent facial pain [18]. To diagnosis classical 

TN with persistent concomitant pain, one may 
detect at least three signs and symptoms presented 
in table I, including recurrent facial pain attacks, 
with persistent facial pain of moderate to severe 
intensity [4, 18]. 

To make easy and improve not only TN 
diagnosis, but also the diagnosis of many other 
diseases of diff icult diagnosis, quantitat ive 
sensory test (QST) has been applied, composed 
of the sensory stimulation of the affected area 
and observation of the patients’ reactions against 
stimulation [20, 45, 48]. Currently, a set of sensory 
tests comprising 13 thermal and mechanical 
parameters (i.e., evaluation of pain threshold 
against different temperatures and forces) was 
standardized also for sensory facial alterations, 
such as trigeminal neuralgia [45]. This test enables 
evaluating the particular features of each TN 
patient, thus contributing for a better treatment 
and better control of sensory alterations in orofacial 
area [20, 45, 48].

Table I – Trigeminal neuralgia diagnosis criteria 

Signs and symptoms of trigeminal neuralgia diagnosis
Pain in areas innervated by 

trigeminal nerve 
- intense, spontaneous pain or pain presenting trigger reactions for 
its occurrence; 
- piercing-, electrical shock-, gunshot-, stabbing-, or cutting-like 
pain;
- recurrent pain lasting from seconds to minutes;

Allodynia - pain after non-painful stimuli;
Hyperalgesia - exacerbated pain against non-painful stimuli;
Hypoesthesia - loss or decrease of sensitivity against non-painful stimuli;
Hypalgesia - decrease of sensitivity against painful stimuli;
Absence of other characteristic signs and symptoms of other facial dysfunctions

Source: Adapted from the Headache Classification Committee of the International Headache Society [18]

Many studies have been developed aiming to 
clarify the physiopathological mechanisms involved 
in TN development and the correlation with some 
diseases’ characteristics, i.e. paroxysmal attacks 
generally triggered by innocuous stimulus [18].

Since the observation of the correlation between 
the vascular compression of trigeminal nerve at 
brainstem area with TN development [8, 21], studies 
have aimed to confirm this correlation and identify 
the factors responsible for triggering the neuralgia 
associated with this alteration, which has been 
currently considered as TN main cause [18].

Accordingly, a study analyzed 41 TN clinical 
cases and observed the vessel contact with the 
nerve in 37 patients (90%); and of these, in 25 
cases (68%) the contact was at the entering area 

of trigeminal nerve in brainstem. The compression 
origin was exclusively venous in 25% of the cases; 
exclusively arterial in 76%; and mixed in 13%. Of 
33 patients submitted to vascular decompression, 
23 (70%) reported significant pain relief. Control 
group comprised cadaver dissections after perfusion 
at physiologic pressure levels, and vascular contact 
with trigeminal nerve occurred in 40% of the cases, 
demonstrating that the vascular compression of 
trigeminal nerve is an anatomic abnormality with 
high correlation with TN [16]. 

Since vascular compression importance was 
established in TN, many advances have been obtained 
in the Discovery of mechanisms associated with the 
development of this clinical condition. 
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Many researches have been proposed that TN 
is probably consequence of specific abnormalities of 
trigeminal afferent neurons at trigeminal root area 
[11, 47]. Part of these abnormalities include structural 
alteration in the root affected by compression such as 
local-circumscribed demyelination and juxtaposition 
of demyelinated axons [19, 28]; presence of few 
thin-myelinated axons adjacent to demyelination 
zone, which may ref lect both in demyelination 
and remyelination or partial demyelination of 
affected fibers; cases in which a single thin myelin 
sheath involving many adjacent axons suggesting 
the occurrence of aberrant remyelination [27, 
28]; presence of great number of collagen fibers 
in extracellular matrix [34, 28], alterations in 
oligodendrocytes [30], among others.

In addition to both demyelination and lesions 
in axons and in central myelin found in vascular 
compression site, the literature has described 
abnormalities in peripheral myelin at the area 
close to the lesion, which were more pronounced 
in longest TN patients. Of these, a little number of 
peripheral axons was demyelinated; however, many 
axons were atrophic, hypertrophic, contracted or 
swollen, and the myelin sheaths that varied in 
shape and thickness [30].

Recently alterations in central nervous system 
of TN patients have been described by presenting 
significant reduction in the grey matter volume of 
many structures associated with pain processing and 
perception, such as thalamus and somatosensory 
cortex, among others [31]. Also, it has been 
found a correlation of the disease duration with 
the volume reduction of grey matter at anterior 
cingulate cortex, a structure that is likely involved in 
developing chronic pains [29, 31]. These alterations 
complement that aforementioned cited would justify 
partly the persistent facial pain reported by some 
TN patients.

Attempting to correlate the paroxysmal pain 
attacks with structural alterations observed in 
afferent sensory trigeminal neurons, Devor et al. 
(2002) [10] formulation the ignition hypothesis, 
which has been the most largely accepted to 
explain TN physiopathology. This hypothesis states 
that sensory neurons partially damaged become 
hyperexcitable and susceptible to cross excitation, 
which coming from the physical proximity of the 
neurons to the site of root compression. Therefore, 
the explosions of post-trigger neuronal activity 
recruit additional neighboring neurons leading to 
a rapid accumulation of electrical activity, which 
can be amplified by ephaptic interaction among 
neurons, since myelin sheath was damaged and 

nervous fibers maintain close contact among them. 
Thus, the stimulus of a single sensory fiber may 
lead to activate many others, and the explosions of 
neuronal activity triggered by an external stimulus 
many extended beyond the stimulus duration. 
According to this hypothesis, pain paroxysms 
experienced by TN patients would be the result of this 
synchronized phenomenon, which would be stopped 
by hyperpolarization coming from potassium 
ion influx making the neurons refractory to new 
excitation and would partly justify the refractory 
period after the crisis [10, 11, 33, 47].

Ignit ion hypothesis can explain part of 
the mechanisms involved in one of the main 
TN characteristics: paroxysmal pain attacks. 
Notwithstanding, other physiopathological process 
may contribute for the appearance of these and 
other symptoms, such as hyperalgesia and allodynia 
reported by some patients; and persistent facial pain, 
which is characteristic of one classical TN types. 

Accordingly, some studies have suggested that 
alterations in voltage-gated sodium channels (Nav) 
may play an important role in TN physiopathology. 
Maybe the expression of sodium channels increased 
in demyelinated areas, which account for the greater 
neuronal excitability and ectopic shooting of afferent 
trigeminal fibers. This increased expression of 
sodium channels detected in gingival tissue samples 
of TN patients, which exhibited greater expression of 
Nav1.3 sodium channels than that of control group. 
Considering that sodium channels blocker drugs, 
as carbamazepine, have been normally effective in 
TN pain control, it is possible that sodium channels 
play a relevant role in TN physiopathology [37].

Many studies have provided advances in 
TN development. However, it is still necessary 
developing methodologies that allow elucidating TN 
physiopathological mechanisms to be correlated 
with TN extremely damaging clinical aspects, so 
that new treatment strategies can be developed. 

Currently, the initial treatment of TN patients 
is pharmacological and based on anticonvulsants, 
and carbamazepine is the drug of choice. Surgical 
treatment can also be considered either when 
patients’ symptoms do not improve, or patients 
cannot tolerate pharmacological treatment, or 
even in relapse cases. Surgical treatments are not 
the issue of this literature review, but a detailed 
description and indications, risks and benefits of 
each surgical procedure has also been presented 
and discussed by other authors [9, 24, 25, 39].

Carbamazepine has been used in TN pain 
control since the 1960s, and studies have been 
indicated that carbamazepine is effective in reducing 
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TN symptoms in up to 80% of the patients [5, 
35, 36]. Mainly because the high effectiveness in 
TN treatment, carbamazepine has also been used 
for differential diagnosis between TN and other 
orofacial pains. Accordingly, it has been estimated 
that carbamazepine’s number needed to treat (NNT) 
in TN is equal to 2.5, that is, at each 2.5 patients 
treated with carbamazepine, 1 is benefited from 
treatment [44].

Despite of the high effectiveness of carbamazepine 
in TN pain control, long-term treatment has been 
associated with many side effects including: 
sleepiness, dizziness, nausea, vomiting, ataxia, 
renal and hepatic toxicity, and symptoms relapse 
in up to 50% of the patients [9]. According to 
Wiffen et al. (2005) [44], 3.7 is the NNT required 
to cause adverse side effects with carbamazepine 
use. Moreover, carbamazepine is a potent inducer 
of its own metabolism, thus, the therapeutic level 
is not maintained whether the dose is not adjusted. 
It has been suggested to increase carbamazepine 
dosage approximately 20 days after the beginning 
of treatment. Carbamazepine half-life time is altered 
by longer use, ranging from 20-40 hours to 11-27 
hours. These pharmacokinetic characteristics justify 
carbamazepine effectiveness loss whether dosage 
adjustments are not performed. Additionally, it is 
recommended to start treatment with low dosage 
(100 mg/day), which should be increased to 100-200 
mg at every three days until patient reports pain 
relief. Maintenance dosage is generally of 400 to 
800 mg/day (at every 12 hours), but some patients 
can need up to 2,400 mg/day, at every 6 hours [36, 
39]. Taking into consideration both side effects and 
pharmacokinetic features of carbamazepine, the 
effectiveness of other drugs has been evaluated for 
TN treatment. Accordingly, it has been suggested that 
the anticonvulsant oxcarbazepine is also effective in 
controlling pain despite of the small evidences on its 
effectiveness, and longer oxcarbazepine use is related 

to smaller side effects than that of carbamazepine 
[15]. In case of intolerance (approximately 5 to 19% 
of patients are intolerant to carbamazepine) or 
lack of benefit with first- and second-choice drugs 
(carbamazepine and oxcarbazepine, respectively), 
the use of lamotrigine, baclofen, phenytoin, valproic 
acid and gabapentin can be considered [15, 25, 
36]. Table II displays the pharmacological options 
to treat TN, the dosages recommended, and the 
time for pain relief of each drug [36].

The main mechanisms of anticonvulsant 
analgesic effects in neuropathic pains are blockage of 
sodium and/or calcium channels, increase of GABA 
inhibitory neurotransmission, reduction of GABA 
inhibitory neurotransmission [41]. Neuropathic 
pains result from the lesion of sensory neurons 
leading to alterations, among which the change 
in sodium/calcium channel expression changes. 
These alterations seemed to be associated with 
spontaneous pain development, hyperalgesia and 
allodynia, common symptoms in neuropathic 
pain cases. Many anticonvulsants act inhibiting 
both sodium and calcium channels, thus reducing 
GABA neurotransmission. This mechanism has 
been proposed by carbamazepine, oxcarbazepine 
and lamotrigine [23]. However, some differences 
have been observed in the mechanism of action of 
each one of these drugs, i.e. oxcarbazepine inhibits 
many voltage-gated sodium channels, which are not 
affected by carbamazepine [38]. These differences 
in the mechanism of action could explain the 
difference in anticonvulsant drug effectiveness 
in TN treatment. Finally, according to new IHS 
classification, while classical TN purely paroxysmal 
firstly responds well to pharmacological treatment 
with either carbamazepine or oxcarbazepine, 
classical TN with persistent facial pain does not 
respond well to both conservative and neurosurgical 
managements [18].

Table II – Pharmacological treatment of trigeminal neuralgia 

Drug Recommended dosage 
interval Time period for effect (h)

Carbamazepine 400-800 mg/day 24-48 h
Oxcarbazepine 900-1.800 mg/day 24-72 h

Lamotrigine 150-400 mg/day 24 h
Baclofen 40-80 mg/day *

Phenytoin 300-500 mg/day 24-48 h
Gabapentin 900-2.400 mg/day on week

Valproic acid 500-1.500 mg/day Weeks
* – not determined; adapted from Rozen [36]
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Conclusion

According to the new classification of the 
International Headache Society, classical trigeminal 
neuralgia is divided into purely paroxysmal and 
with concomitant persistent facial pain. Trigeminal 
neuralgia physiopathology is not fully clarified, but 
it seems to be the consequence of the vascular 
compression of trigeminal nerve at the entry of 
the roots in the brainstem. Despite of the small 
trigeminal neuralgia prevalence in population (5-30 
individuals at every 100,000), it is very clinically 
relevant because of both pain severity and difficulty 
in satisfactory pain control. Anticonvulsants are the 
drug of choice for trigeminal neuralgia; however, 
longer use has been associated with many side 
effects and possible treatment refractoriness. 
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