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cDépartement de neurochirurgie, 69500 Lyon, France
dService de neurochirurgie, 33000 Bordeaux, France
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1. Preamble

1.1. Requesting body

These guidelines were elaborated at the request of the French

Headache Society (SFEMC1) and the French Neurosurgical

Society (SFNC2).

1.2. Subject of the guidelines

These guidelines concern the diagnosis and treatment of

classical trigeminal neuralgia.

� epidemiology, natural course, clinical spectrum of trigemi-

nal neuralgia and positive clinical diagnosis (Anne Donnet

and Dominique Valade);

� differential diagnosis of trigeminalneuralgia:

� differential diagnosis with other primary headaches

(Caroline Roos and Solène De Gaalon),

� differential diagnosis with other essential neuralgias

(Malou Navez and Geneviève Demarquay),

� differential diagnosis with secondary facial neuralgias

and trigeminal neuropathy (Pierric Giraud and Evelyne

Guégan Massardier);

� imaging of trigeminal neuralgia (Christian Lucas and

Delphine Leclercq);
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1.3. Patients concerned

These guidelines are for adult patients.

1.4. Professions concerned

These guidelines are intended for healthcare professionals

participating in the treatment of patients with classical

trigeminal neuralgia: general practitioners; neurologists;

neurosurgeons; ENT specialists; ophthalmologists; stomato-

logists; dentists; radiologists.

1.5. Guideline grade and working methods

The proposed guidelines are classed as grade A, B or C in

accordance with the following:

� a grade A guideline is founded on scientific evidence

established by studies with a high level of proof such as

randomized comparative trials with high statistical power

and free of major bias and/or meta-analyses of randomized

comparative trials, decision analysis based on well-conduc-

ted studies;

� a grade B guideline is founded on presumptive scientific

evidence provided by studies with an intermediate level of

proof, such as randomized comparative trials with low

statistical power, well-conducted non-randomized compa-

rative trials, cohort studies;

� a grade C guideline is founded on studies with a lower level

of proof, such as case-control studies, series of cases.

Unless mentioned otherwise, the guidelines proposed are

based on expert agreement among members of the working

group.

The absence of a level of proof does not signify that an

elaborated guideline is not pertinent or useful. The absence of

proof should incite researchers to conduct complementary

studies when possible.

These guidelines were established by the SFEMC and the

SFNC in compliance with AGREE methodology. The working

group divided the theme into specific topics:

� anatomy and pathophysiology of trigeminal neuralgia

(Michel Lanteri-Minet);
1 SFEMC: Société française d’étude des migraines et des céphalées.
2 SFNC: Société française de neurochirurgie.
� medical treatments (Anne Ducros and Anne Donnet);

� surgical treatments (Emmanuel Cuny and Emile Simon).

An editing committee was composed of SFEMC and SFNC

members together with healthcare professionals working

independently of the society.

2. Guidelines for the diagnosis and treatment
of classical trigeminal neuralgia

2.1. Anatomy and pathophysiology of trigeminal
neuralgia

The trigeminal nerve (V) is the most voluminous cranial

nerve through which transits nearly all of the somatic

sensory information coming from the anterior part of the

cephalic segment (face, oral cavity and tongue, nasal and

sinus cavities, supra-tentorial dura mater) via its three main

branches: the ophthalmic nerve (VI), the maxillary nerve (V2)

and the mandibular nerve (V3). These three branches harbor

the trigeminal peripheral afferents and enter the cranium

via the superior orbital fissure, the foramen rotundum and

the foramen ovale respectively. The cell bodies of the

peripheral afferents carried by these three branches are

intracranial and are grouped together within Gasser’s

trigeminal ganglion situated in Meckel’s cave. The central

prolongations of these trigeminal peripheral afferents group

together forming the trigeminal sensory root that penetrates

into the brain stem via the pons then distributes to the

trigeminal sensory complex constituting the first central

sensory relay for orofacial and cranial somesthesic input.

The trigeminal nerve is also a mixed nerve with motor

function since it carries efferent fibers that innervate the

masticator muscles via a branch of the mandibular nerve.

Finally, while it does not have a specifically autonomous

contingent, the trigeminal nerve is joined by parasympa-

thetic fibers issuing from the facial nerve (VII) and the

glossopharyngeal nerve (IX).

In order to better apprehend classical trigeminal neuralgia

(CTN), the subject of these guidelines, it is essential to

understand certain key anatomic and pathophysiological

notions concerning the trigeminal nerve, including: i) the

cutaneomucosal territories of the branches of the trigeminal

nerve; ii) the somatotopic organization of fibers in the

trigeminal ganglion; and iii) the role of neurovascular

compression.



Fig. 1 – Cutaneomucosal territories of the trigeminal

divisions.
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2.1.1. Cutaneomucosal territories of the branches of the
trigeminal nerve
Knowledge of the cutaneomucosal territories of the branches

of the trigeminal nerve [1] is essential to properly apprehend

the topology of the pain described by patients suffering from

CTN.

2.1.1.1. Ophthalmic nerve. The ophthalmic nerve innervates a

territory of skin covering the anterior part of the temporal

region, the forehead, the upper eyelid, and the dorsum nasi. Its

mucosal territory concerns the frontal sinus, the sphenoid

sinus and the nasal septum. Sensorial information from the

bulbar and palpebral conjunctiva and from the cornea also

passes through the ophthalmic nerve.

2.1.1.2. Maxillary nerve. The maxillary nerve innervates a

territory of skin covering the middle part of the temporal

region, the lower eyelid, the zygoma, the upper lip, the lateral

part of the ala nasi, and the vestibule of the nasal fossa. Its

mucosal territory concerns the soft and hard palate, the tubal

orifice, the upper pole of the tonsil, the maxillary sinus, the

gingiva, and the maxillary alveoli and teeth.

2.1.1.3. Mandibular nerve. The mandibular nerve innervates a

territory of skin covering the posterior part of the temporal

region, the anterior part of the earlobe, the anterior and

superior walls of the external ear canal, the lower lip and the

chin. Its mucosal territory concerns the anterior two-thirds of

the tongue, the medial aspect of the cheek and the floor of the

oral cavity, the gingiva, and the mandibular alveoli and teeth.

As mentioned above, the mandibular nerve also carries

trigeminal motor fibers that innervate the masticator muscles

(masseter, temporal, internal and external pterygoid, mylo-

hyoid, anterior body of the digastric and the tensor palati).

Regarding the cutaneous innervations of the anterior

cephalic segment, it is important to recall that the concha

auriculae and the angulomandibular region are not territories

of the trigeminal nerve but are innervated by the intermediate

facial nerve and the superior cervical plexus respectively. For

the muscle innervations, the posterior third of the tongue is

not innervated by the trigeminal nerve but by the glossopha-

ryngeal nerve (Fig. 1).

2.1.2. Somatotopic organization of nerve fibers in the
trigeminal ganglion
Knowledge of the somatotopic organization of nerve fibers in

the trigeminal ganglion [1] is essential because the efficacy of

radiofrequency percutaneous thermorhizotomy depends on

the accuracy of electrode positioning.

Gasser’s trigeminal ganglion has a semi-lunar shape. Its

concave posterior border continues posteriorly through a

transition zone with the sensory root corresponding to the

triangular plexus. Surgical ablation is performed within the

triangular plexus where the mandibular afferent fibers are in

an inferolateral position, the ophthalmic afferent fibers in a

superomedian position and the maxillary afferent fibers in an

intermediary position. This somatotopic organization is

distinct immediately posterior to the trigeminal ganglion

then disappears, taking on a functional organization. Thus in

the justaprotuberential portion of the sensory root, the
thermoalgic fibers are preferentially in an inferolateral

position (in the pars major) while the epicritic and proprio-

ceptive fibers are preferentially in a superomedian position (in

the pars intermedia) (Fig. 2).

2.1.3. Role of neurovascular compression
Neurovascular compression is considered to be a major

etiopathogenic factor of CTN [2] leading to the advent of



Fig. 2 – Trigeminal somatotopia – schema of the sensory

fibers.
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vascular decompression procedures first proposed by Gardner

in 1959 then later developed by Jannetta [3] in the sixties. A

recent Danish study of a retrospective series of 135 patients

suffering from CTN who underwent 3 T magnetic resonance

imaging (MRI) and radiographic evaluation assessed without

knowledge of the pain lateralization confirmed the strong

prevalence of neurovascular compression not only on the

symptomatic side, but also on the asymptomatic side (89%

versus 78%, P = 0.014; OR 2.4 [1.2–4.8]) together with signifi-

cantly higher prevalence of severe neurovascular compres-

sion (in section 2.4.2.3) on the symptomatic side (53% versus

13%; P < 0.001; OR 11.6 [4.7–28.9]; P < 0.001) [4]. In the very large

majority of cases, the compression is caused by a megadolicho

artery within the prepontine cistern (generally the anterosu-

perior cerebellar artery). Anatomically, it has been shown that

compression and pulsations of the impinged artery lead to

demyelinization of the central portion of the trigeminal root

and its transitional zone that, with the portion adjacent to the

pons, constitutes the root entry zone (REZ) [5], the most fragile

portions of the trigeminal nerve. This demyelinization would

induce ectopic discharges and ephapses explaining the

hyperexcitability of the trigeminal afferents [6]. As is the case

for other types of pain, it is most likely that CTN is also

supported by a secondary central hypersensitivization process

involving the trigeminal system nuclei in the brainstem and

supratrigeminal structures.

2.2. Epidemiology, natural course, clinical spectrum of
classical trigeminal neuralgia and positive clinical diagnosis

The exact epidemiology of CTN is unknown. Few studies

have examined the prevalence of this condition and since

1968 the estimations proposed by Penman have been

restated [7]: prevalence = 10.7/100,000 in men and 20/

100,000 in women; annual incidence 0.0046% in men and

0.0071% in women. These estimates are concordant with the

results reported by El Tallawy et al. in 2013 who found an

overall prevalence of 29.5/100,000 in the Egyptian popula-

tion [8]. They are also in agreement with the results of a

study by Katusic et al. who reported an annual incidence of

0.0047% in 1990 for the general North-American population
[9]. These old figures confirm that CTN is a rare condition.

The male-female ratio is about 3/2 with results being

variable across studies: 7.1/4.7 for Penman [7]; 4.3/3.4 for

Katusic et al. [9]; 5.2 for Rozen [10]; 3/2 for Maarbjerg et al.

[11]; or even contradictory since male predominance has

been reported in India [12].

Beyond the fact that this is a rare condition, the main

epidemiological feature of CTN is its relation with patient age.

Incidence increases with age, predominantly occurring in the

second half of life. Thus when analyzing data by age group, the

Rochester teams found an annual incidence of 0.0002% before

the age of 40 years, 0.0037% in the 40–49 year group, 0.0089% in

the 50–59 year group, and 0.026% beyond the age of 60 years [9].

Manzoni and Torelli (2005) found a higher incidence in older

subjects: 17.5/100,000 for the 60–69 year group and 25.6/

100,000 beyond the age of 70 years [13]. CTN was diagnosed in

19% of patients aged over 65 who were referred to a tertiary

center for headache [14]. Juvenile forms are however known,

but should be considered first as a potential symptomatic

painful trigeminal neuralgia, especially related to a tumor or

demyelinization [15].

The link between high blood pressure and CTN, suggested

for many years [9], has been established, particularly through

work by Pan et al. [16]. High blood pressure would give rise to

tortuous arteries which in turn would lead to increased risk of

CTN. Possible co-morbidity with Charcot-Marie-Tooth disease

and with glossopharyngeal neuralgia has also been suggested

[13].

CTN is a rare cause of pain that most generally occurs in

subjects over 60.

The natural course of CTN is not well described. The

study from Rochester demonstrated that painful episodes

last a variable length of time from 1 to 1462 days, with a

mean of 116 days and a median of 49 days [9]. This study

that followed certain patients for forty years or more also

showed that 29% of patients experienced only one acute

episode, that 19% had only two, 24% three, and 28% from

four to eleven. Spontaneous remission is also possible,

reported for at least six months for more than 50% of

patients and for more than one year for nearly 25% in the

study by Ruhston and MacDonald [17]. Maarbjerg et al. also

confirmed the interindividual variability in the duration of

remission [11]. Though these data on the natural history of

CTN are incomplete and come from old studies, they

provide essential information to take into account when

establishing a therapeutic strategy and evaluating medical

or surgical treatments.

2.2.1. Clinical signs
2.2.1.1. Typical clinical presentation. The clinical diagnosis is

based on five classical elements [18]:

� time course and pain quality;

� pain topography;

� triggering circumstances of pain;

� refractory period between attacks;

� no neurological deficit after the pain attacks.
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2.2.1.1.1. Time course and quality of pain. CTN is generally

characterized by brief sudden-onset intense pain; patients

describe as an electric shock-like pain or stabbing. Less often

the pain is described as grinding or parting rarely a burning

sensation. In all cases the pain is very intense, excruciating.

The paroxysmal pain is very brief, lasting 3 to 20 s with abrupt

onset and termination, sometimes occurring in salvos

constituting an attack lasting one to two minutes. Attack

duration is however quite variable, changing with time and

tending to last longer when the pain is more intense. These

attacks of severe pain can have a significant negative impact

on quality of life and often are associated with weight loss.

Between acute episodes, most patients are asymptomatic.

Attacks may occur a few times a day in the more benign forms

of CTN, or reach an état-de-mal status the more severe forms.

Tertiary centers that undoubtedly have a recruitment

screening for the more severe forms of the disease have

reported that 40% of patients have more than 10 attacks daily

[11]. The pain occurs generally during the day and does not

affect sleep. When an attack occurs, the patient stops all

movement taking on a specific attitude characteristic of a

painful facial tic. This painful phase may be followed by a

motor phase with localized contraction of specific muscles,

sometimes followed by a clonic grimace affecting the entire

hemiface. Finally, a vasomotor phase may ensue with

congestion of the hemiface, conjunctival injection, lacrima-

tion, and nasal or oral hypersecretion. These vasomotor signs

are generally observed in the more severe and ‘‘older’’ forms

[19]. When questioned systematically about involvement of

the autonomous system, patients report signs in 31% of cases,

mainly tearing or conjunctival injection [11]. Between

attacks, the patient has no complaint, except anxiety about

having another attack.

2.2.1.1.2. Topography. The pain is unilateral (bilateral pain

is reported in 1–2% of cases but never simultaneously, the pain

affecting one side then the other asynchronously).

Strictly located in the territory of the trigeminal nerve, and

generally limited to one of its branches, the pain may remain

confined to one branch but may also diffuse to other branches.

Most often the mandibular branch (V2) is involved, the pain

generally starting in the upper lip, the wing of nose and the

maxillary gingiva. The inferior maxillary (V3) is the second

most affected branch, with pain usually in the territory of the

chiny nerve (tip of the chin, lower lip, mandibular teeth

region). The ophthalmic branch (V1) is more rarely involved

with pain in the supra-orbital territory. V1 neuralgia is often

symptomatic, especially when strictly localized to this

territory. Close surveillance is necessary. While the distribu-

tion figures vary across studies, the preferential localization of

the pain is the V2 territory, followed by the V3, and finally an

association of V2 and V3; these three localizations account for

69% of patients [11].

The vast majority of studies have found that CTN is

observed more often on the right than the left side: 57.8% for

Katusic et al. [9]; 56% for Maarbjerg et al. [11]; 64% for Bangash

[20].

2.2.1.1.3. Triggering circumstances. Touching the trigger

zone, a specific area of skin or mucosa, is the most common

circumstance initiating CTN. An individual may have one or

more trigger zones. They are generally situated in the
nasolabial crease of the upper lip for V2 or the gingival-

alveolar rim of the mandible for V3. In the case of an ‘‘old’’

CTN, trigger zones may overlap. More rarely, the trigger zone is

situated outside the territory affected by the CTN: territory of

another branch of the trigeminal nerve or a C2–C3 territory.

There is a latency in the triggered pain that extends

progressively around the painful territory and persists a

certain time after interruption of the stimulus. Temporo-

spatial summation phenomena have also been observed with

increasingly intense and extensive pain in response to

repeated stimulations.

Patients may attempt to prevent an attack by applying

pressure on the trigger zone; they also attempt to avoid any

low-intensity mechanical stimulation of the trigger zone

that would normally not be painful (washing, shaving,

make-up, brushing teeth). Painful attacks can also be

triggered indirectly by low temperatures, wind, or everyday

situations (talking, laughing, mastication, swallowing,

shaving. . .) imposing avoidance behavior (stiff frozen face).

Patients attempt to be perfectly immobile, avoiding speak-

ing or hardly moving their lips and fearing everyday

activities such as eating, face washing, tooth brushing

become impossible.

2.2.1.1.4. Refractory period. Each painful attack is followed

by a refractory period during which the pain cannot be

triggered by a stimulus. Patients may use this refractory period

to perform feared gestures.

2.2.1.1.5. Neurological examination. The physical examina-

tion performed outside a painful period is strictly normal. No

sensitive, sensorial, or motor deficit can be found in the

affected territory after an attack: facial and corneal sensitivity

and the strength of the masseter and temporal muscles are

unaffected.

Similarly, the examination of the other cranial nerves

fails to detect any deficit and shows no evidence of any

participation of the long pathways or cerebellar involve-

ment. It must be noted however that the normality of the

neurological examination has been questioned (see below

ICDH3 criteria).

To these clinical criteria must be added a therapeutic

criteria: very good response, at least initially, to carbamaze-

pine.

2.2.1.2. ICHD-3 criteria [21]. The term classical trigeminal

neuralgia (CTN) is preferred over other terms such as essential

or idiopathic [21].

The third edition of the International Classification of

Headache Disorders (ICHD-3) defines the diagnosis of

classical trigeminal neuralgia (code 13.1.1) with the following

criteria:

A. at least three attacks of unilateral facial pain fulfilling

criteria B and C;

B. occurring in one or more divisions of the trigeminal nerve,

with no radiation beyond the trigeminal distribution;

C. pain has at least three of the following four characteristics:

1. recurring in paroxysmal attacks lasting from a fraction

of a second to 2 min,

2. severe intensity,

3. electric shock-like shooting, stabbing or sharp in quality,
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4. precipitated by innocuous stimuli to the affected side of

the face3;

D. no clinically evident neurological deficit4;

E. not better accounted for by another ICHD-3 diagnosis.

2.2.1.2.1. The diagnosis of CTN is based on ICHD-3 criteria. -
The ICHD-3 distinguishes two subtypes of CTN [21]: Classical

trigeminal neuralgia: purely paroxysmal (code 13.1.1.1); and

Classical trigeminal neuralgia with concomitant persistent

facial pain (code 13.1.1.2) that was long considered to be an

‘‘atypical trigeminal neuralgia. These two subtypes are defined

by the International Headache Society (IHS) by the following

criteria.

2.2.1.2.1.1Classical trigeminal neuralgia: purely paroxysmal (code

13.1.1.1). Criteria of classical trigeminal neuralgia purely

paroxysmal are:

A. recurrent attacks of unilateral facial pain fulfilling criteria

for 13.1.1 Classical trigeminal neuralgia;

B. no persistent facial pain between attacks;

C. not better accounted for by another ICHD-3 diagnosis.

2.2.1.2.1.2Classical trigeminal neuralgia with concomitant persistent

facial pain. Criteria of classical trigeminal neuralgia with

concomitant persistent facial pain are:

A. recurrent attacks of unilateral facial pain fulfilling criteria

for 13.1.1 Classical trigeminal neuralgia;

B. persistent facial pain of moderate intensity in the affected

area;

C. not better accounted for by another ICDH-3 diagnosis.

Because of the lack of sensitivity of these ICHD-3 beta criteria,

modifications have been suggested, mainly with a criterion D

and including the possibility of sensory disorders without the

presence of any clinical antecedent or imaging argument in

favor of a structural, traumatic, or systemic etiology [22].

2.2.1.3. Other clinical forms

2.2.1.3.1. Pre-trigeminal neuralgia. Classical trigeminal

neuralgia 13.1.1 may be preceded by a period of atypical

continuous pain termed pre-trigeminal neuralgia in the

literature [21].

2.2.1.3.2. Advanced form or long term evolution of the
symptoms. As CTN is a discontinuous disease, painful periods

become longer and longer with time, the periods of remission

becoming shorter and shorter. It is also noted that the clinical

presentation changes with time. Attacks occur more and more

often so that the pain may appear to be continuous. There is

also a permanent background of pain, described as a burning
3 Some attacks may be, or appear to be, spontaneous, but there
must be at least three that are precipitated in this way to meet this
criterion.

4 Hypoesthesia or hypoalgesia in the affected trigeminal region
always indicates axonal damage. When either is present, there is
trigeminal neuropathy and an extensive diagnostic work-up is
necessary to exclude symptomatic cases. There are some patients
with hyperalgesia in the painful region, which should not neces-
sarily lead to a diagnosis of trigeminal neuropathy because it may
reflect the patients increased attention to the painful side.
sensation or more rarely as a tension-type pain. Medical

treatments become less and less effective such that thera-

peutic resistance begins to appear. Hypoesthesia may develop

in the painful region that may extend to a neighboring root or

even all three divisions of the trigeminal nerve.

2.2.1.3.3. Associations with other primary headaches. Facial

neuralgia may be associated with primary headache, conco-

mitantly during the same episode or alternatively: cluster-tic

[23]; migraine-tic [24]; paroxysmal hemicrania-tic [25].

2.3. Differential diagnoses of CTN

2.3.1. Painful trigeminal neuropathy
The first differential diagnosis of CTN is painful trigeminal

neuropathy (PTN). In the IHS classification [21], PTN corres-

ponds to the former trigeminal neuropathies and secondary

trigeminal neuralgia. The concept of PTN is thus based on the

presence of an etiology that can be suspected with history

taking and/or appropriate complementary explorations. PTN

is related to an irritation, compression, destruction or

demyelinization of the trigeminal nerve at any point on its

course, from its emergence from the brain stem to its nerve

endings, that is not secondary to neurovascular compression.

The IHS defined PTN (13.1.2) and its sub-entities (13.1.2.1 to

13.1.2.6) regarding to the etiology giving rise to the neuropathy:

attributed to acute Herpes zoster; post-herpetic; post-trau-

matic; attributed to multiple sclerosis (MS) plaque; attributed

to space occupying lesion; attributed to other disorder [21].

The clinical symptoms of PTN are close to those of CTN as

shown by the ICHD-3 criteria [21]. Several reports illustrate the

non-specific features of the clinical presentation, but empha-

size the importance of a well-conducted physical and

neurological examination.

PTN is often observed in patients under 40. Usually, the pain

involves the ophthalmic branch, although the other divisions of

the trigeminal nerve can also be affected. PTN can be uni- or

bilateral. The pain is intense, paroxysmal without trigger zone.

Sensory disorders are often present such as hypoesthesia or

anesthesia. Interictal signs may nevertheless be absent in PTN,

requiring the need for systematic radiographic exploration. A

poor response to carbamazepine is often reported even if

transient improvement can be observed. Involvement of areas

outside the trigeminal territories may be reported: optic neuritis,

skin involvement, oral cavity and/or nervous system lesions.

The presence of fever, general signs or poor general health

status, a neurological disease such as MS or a disease with

neurological tropism such as sarcoidosis or Sjögren’s syndrome

are also suggestive of PTN and warrant complete exploration.

These red flags are summarized in box below [26].

Red flags suggesting PTN [26]:

� persistent sensory disorders;

� deafness or auditory disorders;

� poor response to carbamazepine;

� skin lesions or lesion affecting the oral cavity with

possible extension to the nervous system;

� isolated involvement of the ophthalmic branch of the

trigeminal nerve, uni- or bilaterally;
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� age at onset under 40 years;

� optic neuritis;

� personal history of MS.

2.3.2. Non-trigeminal neuralgias and Raeder’s syndrome
Painful facial neuralgia can more rarely affect the sensory

divisions of the glossopharyngeal nerve, the vagus nerve, and

the facial nerve (nervus intermedius of Wrisberg). We have

chosen to also include Raeder’s syndrome affecting the

trigeminal territory.

2.3.2.1. Glossopharyngeal neuralgia. Glossopharyngeal neu-

ralgia is a rare disease, accounting for 0.2 to 1.3% of all facial

pain syndromes [27]. The main manifestation is typical

neuralgic pain (intense, paroxysmal, brief, stabbing or electric

shock-like) localized in the sensory territory of the glosso-

pharyngeal nerve (IX) (box below).

Diagnostic criteria of glossopharyngeal neuralgia (ICHD-

3, 13.2) [21]:

A. at least three attacks of unilateral pain fulfilling

criteria B and C;

B. pain is located in the posterior part of the tongue,

tonsillar fossa, pharynx, beneath the angle of the

lower jaw and/or in the ear;

C. pain has at least three of the following four

characteristics:

1. recurring in paroxysmal attacks lasting from a

few seconds to 2 min,

2. severe intensity,

3. shooting, stabbing or sharp in quality,

4. precipitated by swallowing, coughing, talking,

or yawning;

D. no clinically evident neurological deficit;

E. not better accounted for by another ICHD-3 diagnosis.

The pain may also involve the sensory fibers of the

vagus nerve (X), explaining the term vagoglossopharnygeal

neuralgia [27,28]. The pain is localized in the oropharynx

(pharynx, tonsillar fossa, base of the tongue) and/or the ear

[21]. Oropharyngeal pain can radiate to the auricular

region and vice versa [28]. The pain may be associated

with vagal vegetative symptoms such as cough, sneezing,

bradycardia, or even syncope and asystole. Exceptionally,

patients present with syncope and no associated pain.

Glossopharyngeal neuralgia causes intense, brief, elec-

tric shock-like neuralgic pain affecting a territory differ-

ent from CTN, i.e. the oropharynx (pharynx, tonsillar

fossa, base of the tongue) and/or the ear. Oropharyngeal

pain can radiate to the auricular region and vice versa.

Glossopharyngeal neuralgia can be associated with vagal
vegetative symptoms such as bradycardia, syncope or

asystole.

The pain occurs spontaneously or after stimulation of a

zone innervated by the IX (trigger zone) such as swallowing,

mastication, coughing, yawning, sneezing, or laughing. Severe

pain attacks may interfere with food intake and can be

associated with substantial weight loss. Rarely, the pain may

be provoked by ingestion of cold, hot, sweet, or acid food or by

rotation of the head [28]. Paroxysmal attack may be followed

by a brief refractory period, with possible periods of remission.

Painful attacks of IXth nerve neuralgia occur spontane-

ously or are triggered by swallowing, mastication, cough,

yawning.

IXth nerve neuralgia can be secondary or idiopathic.

Glossopharyngeal neuralgia may be due to lesions located

on its trajectory, from its nucleus in the brain stem to its nerve

endings: intracranial and ENT tumors; vascular compression;

inflammation (MS); trauma; Arnold-Chiari malformation. A

complete exploration of the head, the neck and the face is thus

necessary in order to rule out symptomatic neuralgia.

Glossopharyngeal neuralgia can also be idiopathic, related

to neurovascular compression of the glossopharyngeal nerve

that can be demonstrated by MRI.

Glossopharyngeal neuralgia can be secondary or idio-

pathic (neurovascular compression). A complete explo-

ration of the head and neck (face, ENT) is required,

notably in smokers.

2.3.2.2. Nervus intermedius (facial nerve) neuralgia. Nervus

intermedius neuralgia causes pain affecting the sensory

innervation of a small territory of skin over the auricular

concha near the external orifice of the auditory canal [29]. This

rare condition is characterized by neuralgic pain (brief,

intense, paroxysmal, sharp, stabbing) located in the auditory

canal (box below).

Diagnostic criteria of nevus intermedius neuralgia (ICHD-

3, 13.3.1) [21]:

A. at least three attacks of unilateral pain fulfilling

criteria B and C;

B. pain is located in the auditory canal, sometimes

radiating to the parieto-occipital region;

C. pain has at least three of the following four

characteristics:

1. recurring in paroxysmal attacks lasting from a

few seconds to minutes,

2. severe intensity,

3. shooting, stabbing or sharp in quality,

4. precipitated by stimulation of a trigger area in

the posterior wall of the auditory canal and/or

periauricular region;
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D. no clinically evident neurological deficit;

E. not better accounted for by another ICHD-3 diagnosis.

The pain may radiate to the parieto-occipital region.

Disorders of lacrimation, salivation and/or taste may

accompany the pain [29]. Attacks can be precipitated by

stimulation of a trigger zone located in the posterior wall of the

auditory canal, by contact with food on the tongue, or can

occur spontaneously [30].

The neuralgia can be idiopathic or occur as a complication

of herpes zoster (clinicians should search for a history of skin

eruption in the territory of the nervus intermedius of

Wrisberg).

Nervus intermedius neuralgia causes neuralgic pain in

the external auditory canal. A symptomatic cause must

be ruled out, e.g. herpes zoster neuralgia.

2.3.2.3. Paratrigeminal oculosympathetic (Raeder’s) syndrome
(code 13.8 ICHD-3) [21]. This syndrome associates trigeminal

neuralgia, oculosympathetic signs such as ptosis and myosis,

and sometimes involvement of other cranial nerves, facilitat-

ing the differential diagnosis with CTN [31–33]. This neuralgia

is always secondary.

The diagnostic criteria are as follows:

A. constant, unilateral headache fulfilling criterion C;

B. imaging evidence of underlying disease of either the

middle cranial fossa or of the ipsilateral carotid artery;

C. evidence of causation demonstrated by both of the

following:

1. headache has developed in temporal relation to the

onset of the underlying disorder,

2. headache has either or both of the following features:

a) localized to the distribution of the ophthalmic

division of the trigeminal nerve, with or without

spread to the maxillary division;

b) aggravated by eye movement;

D. ipsilateral Horner’s syndrome;

E. not better accounted for by another ICHD-3 diagnosis.

2.3.3. Primary headaches
2.3.3.1. SUNT and SUNA. The ICHD-3 [21] distinguishes CTN

from two rare trigeminal autonomic cephalalgias (TACs)

(expert agreement): SUNCT (Short-lasting Unilateral Neuralgi-

form pain with Conjunctival injection and Tearing) and SUNA

(Short-lasting Unilateral Neuralgiform headache Attacks with

cranial autonomic feature). However, the clinical distinction

may be difficult consistent with a continuum between these

entities [34]. Thus, secondary SUNCT may be caused by lesions

located in the posterior fossa compressing the Vth cranial

nerve [35]. In some patients, trigeminal neuralgia progress

toward SUNCT/SUNA [36,37]. In animal models, stimulation of

the Vth cranial nerve triggers vegetative signs [38]. Finally

common therapeutic may be effective in such patients.

Even though the diagnosis may be difficult, clinical signs

that distinguish CTN from these entities are the involvement
of V1 nerve, the predominance of dysautonomic signs, the

high frequency of attacks, the absence of trigger zones, and

the poor response to carbamazepine.

2.3.3.2. Cluster headache. Among the other trigeminal auto-

nomic cephalalgias, cluster headache is characterized by long-

lasting pain attacks (15–180 min), autonomic manifestations

(mainly tearing), a circadian and circannual rhythm. These

symptoms associated with the absence of neuralgic pain help to

distinguish them from CTN [21]. Nevertheless, recognized

associations known as cluster-tic have been reported (see III2.3.4).

2.3.3.3. Stabbing headache. Other primary headaches may

have a presentation similar to CTN, notably stabbing heada-

che, formerly known as ice-pick headache (ICHD-3 code 4.7)

[21]. This headache with a stabbing quality develops sponta-

neously and lasts a few seconds, sometimes occurring in

series. In 70% of cases, the pain location does not correspond

to a trigeminal territory. Pain occurs in a fixed location in only

one-third of patients, facilitating the differential diagnosis

with CTN [21] (Table 1).

2.3.3.4. Epicrania fugax. CTN must be distinguished from

epicrania fugax (EF), a primary headache individualized in

2008 and described in the Appendix of the ICHD-3 under code

A4.11 [21]. A few small cohorts have been described [39–41].

The diagnostic criteria proposed by the ICHD-3 are:

A. recurrent stabbing head pain attacks lasting 1–10 sec,

fulfilling criterion B;

B. the pain is felt to move across the surface of one

hemicranium in a linear or zig-zag trajectory, commencing

and terminating in the territories of different nerves;

C. not better accounted for by another ICHD-3 diagnosis.

A structural lesion must be excluded by history taking, general

and neurological examinations and complementary explora-

tions as appropriate. Patients with A4.11 epicrania fugax

describe unilateral pain paroxysms as a brief (few seconds)

unilateral pain that rapidly spreads along a trajectory between

two distant points on the head surface. Such dynamic

topography is a distinctive attribute that differentiates A4.11

Epicrania fugax from other epicranial headaches and neural-

gias. The onset and termination points remain constant in each

patient, although some patients have shifting sides. The pain

usually starts in a focal area of the posterior scalp and spreads

forward to the ipsilateral eye or nose, although backward

radiation has been reported. Backward-moving pain starts in a

frontal or periorbital area and spreads the occipital region.

Some attacks may be followed by ipsilateral autonomic

signs such as lacrimation, conjunctival injection and/or

rhinorrhoea. Most attacks are spontaneous, although they

may occasionally be triggered by cutaneous stimulation of the

point of onset, which may remain tender in between attacks.

2.4. Imaging of trigeminal neuralgia

Neuroimaging in patients with CTN aim to search for

neurovascular compression even if CTN is obvious and to

exclude a secondary etiology.



Table 1 – Distinctive signs distinguishing CTN, SUNCT, SUNA, and stabbing headache.

SUNCT SUNA CTN Stabbing headache

Gender (M:F) M >> F M > F F >> M

Quality Stabbing, sharp Stabbing, sharp Electric shock Stabbing

Severity Moderate to severe Moderate to severe Severe

Duration 1–600 s 1–600 s < 1 s to 2 min A few seconds (usually 3 s)

Localization Orbitotemporal Orbitotemporal V2 V3 > V1 Generally territory other

than V

Autonomic signs Conjunctival injection

and/or tearing (mandatory

for SUNCT)

Nasal congestion and/or

rhinorrhea

Palpebral edema

Facial sweating

Facial flushing

Sensation of ear fullness

Myosis and/or ptosis

Possible tearing

or conjunctival injection,

though less frequent

and less pronounced

No

Attack frequency At least 1 attack/day for

more than half of the

active periods

Variable Low
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2.4.1. Appropriate explorations
Cerebral MRI at 3 Tesla (3 T) is the imaging modality of choice

in patients with CTN. Several studies comparing the sensiti-

vity and specificity of lesions imaged with 1.5 T and 3 T

machines have demonstrated an undeniable superiority for

3 T imaging [42].

Cerebral imaging with 3 T MRI using specific sequences

(see below) is recommended for suspected classical or

secondary trigeminal neuralgia (expert agreement).

2.4.2. CTN and search for neurovascular compression
2.4.2.1. Appropriate MRI sequences. High-resolution T2 ima-

ges with thin slices (< 0.5 mm) in the plane of the Vth cranial

nerve obtained with echo gradient sequences (CISS, Cons-

tructive Interference Stead-State for Siemens; or FIESTA, Fast

Imaging Employing Stead-state for GE) or turbo spin echo

sequences (DRIVE acquisition for Phillips) are used to 3D

reconstructions in order to visualize possible neurovascular

compression and the basal cisterns.

Native images acquired in the strict axial plan are

reconstructed in double obliquity in the sagittal and coronal

planes to obtain an axial oblique visualization of the cranial

nerve in the cisterns. The high spatial resolution of the T2

sequence (CISS, DRIVE, FIESTA. . .) 3D image provides excellent

contrast between the cerebrospinal fluid (hypersignal) and

neurovascular structures (hyposignal) producing high-perfor-

mance cisternography. The limitations are the lack of signal

differentiation, not only between arteries and veins or between

vessels and nerves, but also for the brain parenchyma.

Some MRI machines use a 3D T2 spin echo sequence on the

posterior fossa (CUBE T2 for GE; SPACE T2 for Siemens, VISTA

for Phillips). This approach aims to analyze the trigeminal

nerve in the cisterns, the brain parenchyma, and the facial

structures with a single sequence that can be an alternative

substituting for the two T2 sequences cited above: axial T2 and

3D high-resolution T2 (CISS, DRIVE, FIESTA).
Search for neurovascular compression may require

complementary sequences such as time of flight (TOF)

magnetic resonance (MR) angiography to determine whether

the vessel involved is an artery or a vein. TOF MR angiography

provides good visualization of rapid blood flow, preferentially

arterial flow, while the neighboring tissues produce a weaker

signal. The visibility of the venous network can be removed by

using a higher presaturation band. Reconstructions are made

with maximum intensity projection (MIP), analysis of the

vertebra-basilar system is visualized better after suppression

of the carotid network.

Combining the axial slices of three sequences (high-

resolution 3D T2; 3D T1 with gadolinium injection; TOF

MR angiography) is needed to obtain a good visualization

of an underlying neurovascular compression).

2.4.2.2. Localizing the compression. The identification of a

neurovascular compression needs to carefully study the REZ

that is located 2–6 mm after the emergence of the trigeminal

nerve. The REZ corresponds to the transition zone between the

central myelin (oligodendrocytes) and the peripheral myelin

(Schwann cells) involved in the pathophysiology of trigeminal

neuralgia (Section 2.1.3).

2.4.2.3. Criteria for the diagnosis of neurovascular compres-
sion. Maarbjerg et al. [4] conducted a 3 T MRI study in 135

patients (mean age 53 years) with CTN in order to evaluate

neurovascular contacts (graduating contact into three types:

simple contact; nerve displacement; nerve atrophy) on the

symptomatic and asymptomatic side since neurovascular

contacts may exist without clinical expression in 10–71% of

cases [42]. In their study, the prevalence of neurovascular

contact was 89% on the symptomatic side and 78% on the

asymptomatic side (P = 0.0014, OR = 2.4, IC 95%: 1.2–4.8). When

considering the item ‘neurovascular contact’ on the sympto-

matic versus asymptomatic side, the sensitivity was 89% but

the specificity only 22%.
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Severe neurovascular contacts, defined as the displace-

ment or atrophy of the trigeminal nerve, were highly prevalent

on the symptomatic side (53% versus 13%; P < 0.001; OR = 11.6;

95Ùci 4.7–28.9). Severe neurovascular contacts were arterial in

99% of cases. The sensitivity of ‘‘severe neurovascular

contact’’ on the symptomatic versus asymptomatic side was

53% and the specificity was 87%.

In 2015, Antonini et al. conducted a double–blind study

performed in 24 patients and a meta-analysis of the literature

published from January 1970 through June 2013 on neuro-

vascular contacts in CTN [43]. In their study, contact with the

REZ (P = 0.027), nerve dislocation (P = 0.05), or nerve atrophy

(P = 0.035) were correlated independently with CTN. The

sensitivity of each item considered alone was low, but with

high specificity. Regarding contact with the REZ and co-

existing atrophy, the sensitivity and specificity were almost

100%. In the meta-analysis, neurovascular contact with the

REZ was detected in 76% on the symptomatic side and in 17%

on the asymptomatic side (P < 0.001) while anatomic altera-

tions were detected in 52% on the symptomatic side and in 9%

on the asymptomatic side (P < 0.001).

Thus the causality of CTN is attributed to neurovascular

compression, when the MRI visualizes right angle crossing with

direct contact between the artery and the nerve in the REZ and

with nerve displacement and/or deformation or atrophy.

The diagnosis of neurovascular compression can be

retained when the following criteria are fulfilled: right

angle crossing with direct vessel-nerve contact in the

REZ, nerve displacement/deformation or atrophy and

concordant clinical and radiographic presentations.

2.4.3. PTN and imaging
2.4.3.1. MRI sequences. MRI should include specific sequences

to optimize the exclusion for a secondary etiology.

The 3TMRI exploration should start with sagittal T1

acquisition to identify the Vth cranial nerve, visualize the
Table 2 – Etiologies of secondary trigeminal neuralgias.

Anatomic localization Etiology

Intra-axial (brain stem) Multiple sclerosis

Syringobulbia

Laterobulbar infarcti

Intra-axial tumor

Sub-arachnoid space (neighboring

the cerebellopontine angle)

Meningoradiculitis

Carcinomatous meni

Infectious meningitis

Tumor in the cerebe

Trigeminal nerve cav

compression by vasc

Gasser’s trigeminal ganglion Local tumor

Infection (herpes zos

Nerve divisions (skull base and cavernous

sinus, facial structures)

Tumors of the skull b

cavernous sinus, per

Fractures (skull base

Thrombosis in the ca

Vth nerve mononeur
brain stem (intra-axial cause?), and the junction (Chiari

malformation?). The trigeminal nerve is identified on the

1st slice outside the brain stem. Axial T2 sequences (or FLAIR

sequences) aim to visualize the brain stem, the cavernous

sinus, and the facial structures.

Coronal T2 acquisition of 2 mm slices centered on the

cavernous sinus can be used to demonstrate and characterize

a small sized lesion in this region.

2.4.3.2. Etiologies. The main etiologies are summarized in

Table 2.

2.4.4. Imaging perspectives
Tensor diffusion imaging may be shown to be an interesting

non-invasive tool for evaluated nerve damage at a site of

neurovascular contact but complementary studies are needed

[44].

2.5. Medical treatments for trigeminal neuralgia

2.5.1. General aspects
It is difficult to evaluate treatments for trigeminal neuralgia

because of the rarity of the disease and the small number of

clinical trials conducted with a robust methodology and

including a sufficient number of patients [45–47]. American

and European guidelines were published in 2008 and 2010

[45,48]. All of the randomized controlled trials were conducted

for CTN. Only open studies have been reported for PTN.

Studies have mainly involved anti-epileptic agents. Despite

the difficulty encountered, it would be indispensable to

conduct methodologically robust clinical trials for CTN in

order to validate and stratify the different therapeutic

approaches [49]. It is to be noted that the IHS has not yet

published guidelines for controlled trials of drugs in trigeminal

neuralgia (www.ihs-headache.org).

2.5.2. Medicines evaluated for classical trigeminal neuralgia
2.5.2.1. Carbamazepine. Carbamazepine, a sodium channel

blocker, was developed in the 1960s specifically for the

treatment of trigeminal neuralgia before being rapidly
on (Wallenberg syndrome)

ngitis

 involving the cranial nerves

llopontine angle (VIII Neurinoma, meningioma, cyst, cholesteatoma)

ernoma

ular malformation or aneurysm of the basilar artery

ter)

ase (extension of a Cavum cancer, meningioma especially in the

ineural extension, etc.

 or sinus, facial structures)

vernous sinus

opathies (diabetes, Sjögren’s syndrome, etc.)

http://www.ihs-headache.org/
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recognized as an anti-epileptic agent. It remains the reference

treatment for trigeminal neuralgia [45,48]. Four randomized

controlled trials with a double-blinded design demonstrated

the superiority of carbamazepine over placebo [47]. It must

however be noted that the methodological quality of these old

trials was considered to be weak by a recent Cochrane review

[47], especially the report by Rockcliff and Davis (1966) that

concerned only nine patients. In the crossover trial by Killian

(1968), 19 of the 27 patients experienced complete or excellent

response with carbamazepine (increased from 400 to 1000 mg/

d) versus none with placebo after five days of treatment. In the

crossover trial by Nicol (1969), 15 of the 20 patients experienced

good or excellent response with carbamazepine (increased

from 100 to 2400 mg/d) versus six with placebo after 14 days of

treatment. The Cochrane meta-analysis of these two trials

concluded that carbamazepine was superior to placebo

(RR = 6.02, 95%CI: 2.82–12.85) [47]. The trial by Campbell

(1966) that was not included in the Cochrane meta-analysis

[47] because it did not report overall pain response showed a

mean 58% decrease in maximal pain intensity with 400–

800 mg/d carbamazepine versus 26% with placebo.

According to these four trials versus placebo (grade A),

carbamazepine is an effective treatment for trigeminal

neuralgia and provides complete initial relief in at least 70%

of treated patients [50] with a number needed to treat (NNT)

below 2 [46,47]. Carbamazepine reduces the frequency and

intensity of neuralgic attacks and exhibits equal efficacy for

spontaneous or provoked episodes [46].

Carbamazepine has also been investigated in several other

randomized controlled trials in comparison with other agents

and has been found to be equivalent to tocainide [51] and

oxcarbazepine [52] and inferior to pimozide [53].

Its efficacy should be balanced against its frequent adverse

effects. In the randomized controlled trials, the number of

subjects to treat to induce an adverse effect (NNH: number

needed to harm) was 3.4 for minor adverse effects and 24 for

serious adverse effects [47,54]. In a retrospective study of 95

patients treated with carbamazepine, 98% were responders at

a median dose of 600 mg (200–1200 mg) and the adverse effects

led to treatment interruption in 27% of responders with an 8.6-

month median duration of treatment [55]. The most common

adverse effects involve the central nervous system (CNS) with

vertigo, ataxia, somnolence, fatigue, and less often diplopia,

accommodation disorders, confusion, or agitation. These CNS

effects affect up to 40–60% of patients, particularly older

subjects [56]. Blood tests may show hyponatremia. Serious

adverse effects are rare, but can lead to death by hematological

disorders, including anemic aplasia [56], skin rash with Lyell or

Stevens-Johnson syndrome, or systemic hypersensitivity

reaction [57,58]. Carbamazepine is also an enzymatic inducer

strongly inhibiting the action of several drugs including

anticoagulants (anti-vitamin K and new anticoagulants), anti-

retroviral agents, statins, certain anti-hypertensive agents,

and oral contraceptives [59].

Carbamazepine has been labeled in France for the

treatment of trigeminal neuralgia and glossopharyngeal

neuralgia. Available formulations include scored tablets

(200 mg; 200 mg and 400 mg extended release tablets that

should not be chewed or crushed) and oral solution (20 mg/

1 mL). The initial dose is 200–400 mg/d d.i.d. or t.i.d. It is
recommended to increase the dose progressively until pain

relief is obtained, then to taper off to the lowest effective dose

(see product labeling) [60]. The maximal recommended daily

dose is 1600 mg. It may be useful to separate the dose for

intake three times a day, 30 to 40 minutes before meals and

facial and dental hygiene. The conventional formulation is

preferred, the extended release formulation producing lower

serum levels and requiring higher doses [61]. The extended

release formulation may however be useful at bedtime.

Contraindications for carbamazepine include atrioventri-

cular block, known hypersensitivity to the active compound or

its excipients, history of medullary hypoplasia, history of

hepatic porphyria, and treatment with telaprevir and varico-

nazole. Many drug interactions with this enzyme inducer are

described and require systematic examination of the labeling

documents [60].

It is recommended to obtain a blood cell count and liver

tests before starting treatment, once a week during the first

month, then as appropriate for the clinical context. An

electrocardiogram would be useful for older patients before

starting treatment to rule out rhythm disorders.

Carbamazepine should be withdrawn in the event of

allergic skin reactions, altered liver function, or clear change

in blood cell counts suggesting possible agranulocytosis or

medullary aplasia (rare). A strong association between HLA-B-

1502 and carbamazepine-induced Stevens-Johnson syndrome

and epidermal toxic necrosis has been described in Asian

populations, but not in European populations; a link with HLA-

A*3101 has been recently described in the European popula-

tion [62].

Carbamazepine is effective to treat trigeminal neuralgia

and provides complete initial relief in at least 70% of

treated patients. Carbamazepine has marketing approval

in France for the treatment of CTN. In the absence of

contraindications, it is the first-line pharmacological

treatment. This treatment can give rise to severe adverse

events and requires biological surveillance.

2.5.2.2. Oxcarbazepine. This derivative of carbamazepine was

developed with the goal of limiting the central side effects of

carbamazepine. It is the other treatment of choice for

trigeminal neuralgia [46,49]. The efficacy of oxcarbazepine

was demonstrated in four randomized controlled double-

blind trials versus carbamazepine, including one published in

extenso in German [63] and the others in abstract form and

included in a meta-analysis with a total of 130 patients [53]

(grade B). Its efficacy at the dose of 600–1800 mg/d is similar to

that of carbamazepine. A > 50% reduction in the frequency of

painful attacks was obtained in 88% of patients with better

tolerance and less drug interaction.

Oxcarbazepine was found to be effective in one open study

of 35 patients who were unresponsive to carbamazepine [64].

In a retrospective study of 83 patients treated with oxcarba-

zepine, 94% were responders at the median dose of 1200 mg

(600–1800 mg); adverse effects led to treatment withdrawal in

18% of responders after a median 13-month treatment [56].
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The most common adverse effects are CNS effects with

somnolence, instability and vertigo, but they are 3-fold less

frequent than with carbamazepine. Serious skin reactions

(Lyell or Stevens-Johnson syndrome) are very rare, as are

serious adverse hematological reactions (aplastic anemia).

Conversely, hyponatremia below 125 mmol/L, which is gene-

rally asymptomatic and does not require therapeutic adjust-

ment, has been reported in 2.7% of patients treated with

oxcarbazepine for different indications (see labeling docu-

ments) [60]. In the study by Di Stefano et al. [56] five of the 83

patients treated for trigeminal neuralgia stopped treatment

for hyponatremia. The experience acquired during clinical

trials showed that the serum sodium level returns to normal

after reducing the dose, withdrawing treatment, or with

symptomatic treatment such as restricted fluid intake

(labeling document) [60]. Finally, oxcarbazepine is a weak

enzyme inducer and can inhibit the efficacy of oral contra-

ceptives.

Oxcarbazepin is used off-label in France for the treatment

of trigeminal neuralgia. It is available in tablets dosed 150, 300

and 600 mg. The initial dose is often 600 mg/d d.i.d., then

increased by 300 mg by intervals of a few days up to 900–

1800 mg/d. The only contraindication is hypersensitivity

reaction.

It is recommended to check serum sodium level before

starting treatment in patients with a pre-existing kidney

condition associated with low natremia or in patients

receiving sodium-lowering drugs concomitantly (e.g. diure-

tics, desmopressin) or non-steroidal anti-inflammatory drugs

(e.g. indometacin). Serum sodium should be checked about

two weeks later, then every month for the first three months of

treatment or as needed. The same protocol can apply for the

elderly subject.

Oxcarbazepine is probably an effective treatment for

CTN. It can be used after non-response or intolerance

to carbamazepine. This treatment is off-label.

2.5.2.3. Lamotrigine. We have not found a randomized trial

versus placebo for lamotrigine in a single-drug regimen for the

treatment of CTN.

Lamotrigine has been investigated in two open trials

showing its efficacy [65,66].

Furthermore, lamotrigine has been investigated in a

randomized double-blind crossover trial versus placebo in

14 patients treated with carbamazepine and/or phenytoin for

14 days [67]. Lamotrigine, increased to 50–400 mg/d in four

days was slightly more effective (using a composite index of

efficacy) than placebo in this low–power study (RR non-

significant). Ten patients were improved with lamotrigine

versus eight with placebo [68] (grade C).

In one last non-randomized crossover and open compa-

rative trial performed in 21 patients, relief was obtained in 13

patients with lamotrigine versus 19 patients with carbama-

zepine [69].

Lamotrigine is used off-label in France for trigeminal

neuralgia. It is available in tablets dosed 25, 50, 100, and
200 mg. Due to the risk of allergic reactions, the initial dose

should be 25 mg/d in adults for the first two weeks. The dose is

then increased to 50 mg/d in one dose for the next two weeks,

then by 50 to 100 mg/d every 1 to 2 weeks. This rate of dose

escalation should not be exceeded and the rapid escalating

protocol presented by Zakrzewska is not recommended [67].

Even with these recommended precautions, the incidence of

serious skin reactions among adults recruited for lamotrigine

trials for the treatment of epilepsy was about 1/500 epileptic

patients with 50% having Stevens-Johnson syndrome (1/1000)

(labeling documents) [60].

Lamotrigine is possibly effective for the treatment of

trigeminal neuralgia but appears to be less effective than

carbamazepine. It can be proposed in the event of non-

response or intolerance to carbamazepine or oxcarbaze-

pine. Lamotrigine does not have marketing approval for

this indication in France and there is a risk of allergic skin

reaction.

2.5.2.4. Phenytoin. Phenytoin was the first drug treatment

proposed for trigeminal neuralgia. A positive effect was noted

in open studies [70–72], but there has been no any randomized

controlled trial. This treatment has a less favorable benefit/

risk ratio than carbamazepine.

While oral phenytoin has marketing approval in France

for trigeminal neuralgia, it appears to be less effective

than carbamazepine and causes numerous adverse

effects, such that it is not recommended.

2.5.2.5. Other anti-epileptic agents. Individual cases suggest

that gabapentin is effective [46]. In a small-randomized trial

with three treatment arms, gabapentin associated with

repeated injections of ropivacaine in trigger zones led to

improvement in pain and quality of life compared with

gabapentin alone, the treatment arm with ropivicaine injec-

tions alone being discontinued for inefficacy [73].

Two open prospective studies including a total of 118

patients suggested the efficacy of pregabalin [74,75].

In a randomized double-blind crossover pilot study versus

placebo conducted in three patients, topiramate was effective

in the initial phase, but with treatment escape after prolonged

treatment [76]. In a small open study, three of eight patients

achieved complete remission, three moderate improvement,

and two no improvement with 50–100 mg/d topiramate [77]. In

a meta-analysis of six randomized controlled trials all

conducted in China and published in Chinese, with a total

of 354 patients and a low-quality methodology, topiramate

appeared to be more effective than carbamazepine [78]. There

was no difference between these two compounds for the

efficacy rate at one-month treatment, the rate of remission at

two months, and the rate of adverse effects. The authors of the

meat-analysis concluded that further international trials

should be conducted [78].
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In a small open study, four of ten patients treated with

levetiracetam were responders; levetiracetam was used a high

dose (4000 mg/d) [79]. Levetiracetam added to other ongoing

treatments was effective in an open study of 25 patients with

classical or secondary trigeminal neuralgia [80].

Other small open studies suggest that other antiepileptic

agents (clonazepam, valproate) have a therapeutic effect, but

the proportion of patients exhibiting improvement was lower

than observed with carbamazepine [46].

2.5.2.6. Baclofen. Non-antiepileptic agents have been used

since the 1970s for the treatment of trigeminal neuralgia and

have been the topic of a Cochrane review in 2013 [81]. This

Cochrane review did not include the study by Fromm et al. [82]

because this baclofen trial included too few subjects. In this

unique randomized crossover trial, seven of ten patients had a

reduction in the number of neuralgic attacks with baclofen

(40–80 mg/d) versus none with placebo after seven days of

treatment [82]. This study also had an open phase with 50

patients, 70% of whom reported long-term efficacy with

baclofen, alone or in combination with carbamazepine when

this latter drug was ineffective alone or not tolerated at the

effective dose [82].

This antispastic agent does not have marketing approval in

France for trigeminal neuralgia (grade C). It is available in

scored tablets had is started at low dose, 5–15 mg/d t.i.d., before

increasing the dose every 3–4 days to the optimal dose of 30–

80 mg. It must not be withdrawn suddenly due to the risk of a

potentially fatal weaning syndrome, analogous to that obser-

ved in patients treated for spasticity with intratecal injections

(see labeling documents). The only contraindication is hyper-

sensitivity reaction. The most common adverse effects are

sedation early in treatment, somnolence, and nausea.

Baclofen is possibly effective for the treatment of trigem-

inal neuralgia, but does not have marketing approval. It

can be used only in the event of intolerance to carba-

mazepine or oxcarbazepine, or in combination with one

of these compounds in the event of incomplete efficacy

(expert agreement).

2.5.2.7. Other non-anti-epileptic agents. Simple analgesics,

codeine, aspirin, and non-steroidal anti-inflammatory drugs

are not used because clinical experience has shown they are

not useful [81].

A randomized crossover double-blind study by Lindstrom

and Lindblom [51] compared carbamazepine with an anti-

arrhythmic analog of lidocaine, tocainide, in 12 patients. The

authors found no difference between the treatments but did

not report results for the first period of treatment. Tocainide

was withdrawn from the market due to the risk of fatal

agranulocytosis.

Lechin et al. [54] reported a randomized double-blind

crossover comparison ofcarbamazepine (300–1200 mg/d) with

the antipsychotic neuroleptic pimozide (4–12 mg/d) for eight

weeks in 68 patients. Pimozide was superior to carbamaze-

pine. In the first period of the trial, six weeks after treatment
onset, there was a 78.4% reduction in the overall score of

neuralgic severity with pimozide versus 49.7% with carbama-

zepine (mean difference 27.70% [95%CI 20.88–36.52%]).

Combining the two periods of treatment, 48 of the 68 patients

were improved with pimozide versus 27 with carbamazepine.

Adverse effects were reported in 86% of patients taking

pimozide (sedation, tremor, extrapyramidal syndrome).

Pimozide is possibly effective for the treatment of trigemi-

nal neuralgia (grade C). It does not have marketing approval for

the treatment of trigeminal neuralgia and is not recommended

due to its adverse effects (expert agreement). Pimozide is

available in France in 1 and 4 mg tablets (Orap1, no available

generic). Its contraindications and adverse effects are those

observed with neuroleptics (see labeling documents) [60].

Tizanidin is an antispastic agent unavailable in France. In a

randomized double–blind trial in parallel groups by Viming

et al. (1986) with 12 patients, tizanidine was inferior to

carbamazepine, with no statistically significant difference

[83]. In another randomized double-blind crossover study with

small sample size including patients with refractory CTN,

tizanidine was superior to placebo, eight of the ten patients

treated exhibiting a reduction in the frequency of neuralgia

attacks with tizanidine, but the six patients who chose to

continue tizanidine all experienced recurrent neuralgia within

one to three months [84].

2.5.2.8. Local anesthetic blocks. In a small randomized trial

with three treatment arms, gabapentin associated with

repeated injections of ropivacaine in trigger zones led to

improvement in pain and quality-of-life compared with

gabapentin alone, the treatment arm with ropivicaine injec-

tions alone being discontinued for inefficacy [73].

In a randomized study versus placebo with 45 patients,

ropivicaine injections in each trigger zone (2 mL of a 2 mg/mL

solution) once a week for one month combined with

carbamazepine (400–1000 mg/d) was equivalent to saline

solution for the reduction of neuralgia attack frequency and

intensity at one month, but enabled a significant reduction in

daily dose of carbamazepine at one and six months [85].

In France, recommendations established by expert agree-

ment in 2013 concerning locoregional analgesic techniques for

the treatment of pain stipulated that peripheral blocks of the

terminal divisions of the cranial nerves V1, V2 and V3 had a

low level of proof. Observational data report 85% transient

improvement for local anesthetic blocks or neurolytic blocks

[86]. In light of current knowledge, this therapeutic approach

cannot be recommended.

2.5.2.9. Botulinum toxin. In an open study, injections of

botulinum toxin were effective in 13 of 13 treated patients [87].

Nine studies have studied the effect of botulinum toxin

type A in CTN; there were four randomized double-blind

studies [81,88–90] and five case studies. The efficacy of

botulinum toxin in this indication is to date highly contro-

versial, a systematic review concluded that evidence is

insufficient to conclude that it is effective in this indication

[91]. Indeed, many points remain to be clarified using clinical

trials with rigorous methodology: precise number and

localization of the injection points; optimal dose; relation

with the presence of trigger zones; sufficient follow-up to
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confirm treatment efficacy. In light of current knowledge, this

treatment cannot be recommended.

2.5.3. Different drugs evaluated in CTN

There is no randomized double-blind study versus placebo in

CTN. Most of the open studies concern neuralgia secondary to

MS and have had small sample sizes.

Lamotrigine has been found to be more effective than

carbamazepine in 18 patients [92]. Three studies with a total of

19 patients demonstrated a positive effect of gabapentin alone

or combined with carbamazepine [93–95]. Topiramate was

effective in two small studies and in one case, i.e. 10 patients in

all [96–98]. Misoprostol (a prostaglandin E1 analog indicated in

France for the treatment of ulcers and the prevention of

gastroduodenal ulcers related to use of non-steroidal anti-

inflammatory drugs) was effective in two open studies with a

total of 25 patients with MS [99,100].

Due to the low level of proof, treatment cannot be

recommended for symptomatic trigeminal neuralgia. It

is proposed to use carbamazepine or oxcarbazepine for

the first-line treatment.

2.5.4. Different compounds evaluated for neuralgia
exacerbations
There is no randomized double-blind study versus placebo for

the treatment of CTN or PTN exacerbations in patients who

already receive a prophylaxis.

A few publications suggest that intravenous infusion of

phenytoin or sodium fosphenytoin at lower doses that for

status epilepticus can be useful to control at least temporarily

acute exacerbations of refractory trigeminal neuralgias

[101,102]. Parenteral phenytoin affects ventricular automa-

tism. Use of fosphenytoin is thus contraindication in patients

with sinusal bracycardia, second or third degree atrio-

ventricular block, and Stoke-Adams syndrome. Administra-

tion requires rigorous cardiovascular surveillance with conti-

nuous monitoring.

While oral phenytoin has marketing approval for the

treatment of trigeminal neuralgia, intravenous fosphy-

toin does not have marketing approval for this indication.

It is proposed to limit its use for neuralgia exacerbation to

specialized hospital units with continuous cardiovascu-

lar monitoring.

Intravenous lidocaine has been reported in rare cases [103].

Lidocaine does not have marketing approval for this indica-

tion. As for fosphenytoin, it requires teams experienced in the

use of these substances and cardiovascular surveillance with

continuous monitoring. These treatments are often punctual

treatments designed to enable adaptation of medical treat-

ment or to organize surgical treatment of severe forms of CTN

or PTN. One case suggests the efficacy of intravenous

magnesium sulfate [104].
2.6. Surgical treatments

Neurosurgical management of trigeminal neuralgia can

involve the use of three major types of surgery: non-

destructive ‘etiological’ techniques (corresponding to micro-

surgical vascular decompression) consisting in the decom-

pression of the trigeminal nerve in the cerebellopontine angle

where a neurovascular compression is frequently found giving

rise to pain; percutaneous ‘lesion’ techniques designed to alter

the transmission of the nociception message; and radio-

surgical techniques.

These different surgical techniques will be presented in

this chapter together with their indications and strategies for

surgical treatment.

2.6.1. Surgical techniques
2.6.1.1. Microsurgical vascular decompression. Proposed by

Dandy as early as 1934 [105] following observations made

during surgical procedures of sectioning the trigeminal nerve

in patients with trigeminal neuralgia, the theory of trigeminal

nerve compression by a blood vessel in the cerebellopontine

angle as the cause of CTN was later revisited and formalized by

Gardner [106] and Jannetta [107] (Section 2.1). Progress in

imaging techniques (Section 2.4) also largely contributed to the

development of this technique.

The purpose of the intervention is to release the trigeminal

nerve from the vascular compression by a microsurgical

procedure in the cerebellopontine angle. This is achieved

under general anesthesia with the patient in lateral or supine

position depending on the surgeon preferences, using a 2-cm

retromastoid incision. The procedure consists in an explora-

tion of the integrity of the trigeminal nerve, from Meckel’s

trigeminal cave anteriorly to the entry of the nerve into the

brainstem posteriorly. This assessment checks for the pre-

sence of any nerve compression, even if vessel impingement

appears to be obvious since multiple zones of compression can

lead to postoperative failure.

Decompression is achieved by displacing the artery

compressing the nerve or by coagulation and dividing the

vein in the rare cases of venous compression. Recurrent

compression is prevented using implanted material (Teflon

fragments, sling, slip, felt) that ideally should not touch the

trigeminal nerve in order to ensure the best postoperative

results [108,109].

Microsurgical decompression provides immediate relief in

80–98% of patients (mean 91.8%) with drug-free pain relief for

62–89% (mean 76.6%) at term follow-up (5–11 years across

studies, mean 7 years). In the series reported by Sindou et al.

[110,111], 81.2% of patients were free of pain without medical

treatment at one year, 73.4% at 15 years. Analyzing the

severity of the vascular compression on the trigeminal nerve

noted intraoperatively, the same authors [110] reported that

results were better when the compression was more severe

(85% of patients with grade II on a scale of III, signifying

‘‘marked indentation of the nerve’’, were pain-free without

medication at 15 years follow-up), which would appear to

confirm the theory of neurovascular compression in trigemi-

nal neuralgia.

Microsurgical vascular decompression is an open surgical

procedure that has its risks; mortality is reported at 0% to 1.2%
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across series [3]. This mortality is generally due to vascular

phenomena diffusing into the posterior cranial fossa (edema,

ischemia, hemorrhage). Neurological complications are gene-

rally related to the manipulation of neighboring cranial

nerves: more or less severe hypoacousia and/or balance

disorders (0.8–4.5%); facial palsy (0–1%); diplopia involving

the IVth (0.5–1%); trigeminal hypoesthesia (2–10%). Finally,

this intra-dural surgery via a retromastoid approach can be

complicated by late wound healing, otorrhea or rhinorrhea, or

infection notably meningitis (2–17% across series). An Ame-

rican study found that centers and surgeons with a higher

activity level for trigeminal neuralgia procedures had lower

morbidity-mortality figures and better results than centers

treating a few cases per year [112].

This surgery is indicated for patients in good general health

who have been informed and are aware of the benefit/risk

balance.

2.6.1.2. Percutaneous radiofrequency ‘‘Thermocoagulation’’ or
retrogasserian percutaneous thermorhizotomy. This percuta-

neous technique consists in achieving thermoalgic anesthesia

of the painful territory by applying heat on the trigeminal

nerve sensory axons by positioning the tip of a transjugal

trans-foramen ovale electrode behind Gasser’s trigeminal

ganglion in the triangular plexus, situated in Meckel’s

trigeminal cave. The currently accepted mechanism of action

considers that the Ad and C thermoalgic fibers (respectively

weakly myelinated or amyelin fibers) are thermo-sensitive.

The procedure is performed under local anesthesia, and

thus can be proposed for patients with a contraindication for

general anesthesia. Complementary sedation (usually a

rapidly eliminated propofol formulation) is administered

during the painful phases of the procedure. Using Hartel’s

technique, a beveled cannula, isolated at the tip, guides an

electrode via a transjugal route to Meckel’s cave (trigeminal

cavum) [113,114]. Radiographic control checks the proper

position of the electrode. Electrical stimulation is then applied

to the electrode, evoking paresthesia in the territory of the

trigeminal fibers lying close to the electrode tip. The electrode

can be repositioned to better cover the painful territory,

including the trigger zone. High intensity stimulations are

delivered producing masseter muscle contractions, especially

when close to the motor root of the trigeminal. Low-intensity

stimulations cause small contractions of the face muscles

resulting from activation of the trigemino-facial reflexes. Once

the desired position has been obtained, the patient is slightly

sedated and an electrical current is applied in order to increase

the temperature of the tip of the electrode to 60–85 8C for about

30 s for a thermocoagulation test [113]. The corneal reflex is

monitored during the test and throughout the remainder of

the procedure to ensure the absence of corneal anesthesia.

The patient is then awakened for a pin prick test to determine

the topography of the thermoalgic hypoesthesia. The pro-

cedure is repeated as many times as necessary to obtain the

desired level of analgesia.

The review of the literature reporting results of this

procedure identified ten series from a total of 7483 patients

with 3–26 years follow-up (mean 9 yr) [115–117] who expe-

rienced immediate relief for 94% (81–99%) with long-term

efficacy for 60.4% (20–93%). Patients should be clearly informed
that pain relief is obtained at the ‘‘cost’’ of trigeminal

hypoesthesia, which ideally is purely thermoalgic but also

includes an almost inevitable tactile hypoesthesia or facial

numbness. Tactile hypoesthesia has been reported in 5–98% of

cases, apparently with better efficacy over time in patients

with trigeminal hypoesthesia [115]. This trigeminal hypoes-

thesia/anesthesia obtained by facial deafferentation can lead

to keratitis in 1–8% of cases especially when the painful

territory concerns V1, and/or intolerable dysesthesia or

painful anesthesia (0.8–7%). Deficiency of masseter muscles

has been reported in 4–24% of cases due to injury of the

trigeminal motor root. Reported mortality is 1%, particularly

by carotid puncture.

2.6.1.3. Percutaneous balloon compression of the trigeminal
ganglion. The principle of this technique is that compression

of the retrogasserian fibers of the trigeminal ganglion in

Meckel’s cave injures in priority small amyelin and weakly

myelinated nociceptive fibers. This is a trans-foramen ovale

percutaneous procedure using an approach similar to the

thermocoagulation method described above. A Fogarty bal-

loon catheter is inserted via a cannula. The balloon is inflated

progressively with contrast agent under radiographic control,

usually for 60 s. On the intraoperative radiography, the balloon

takes on a pear shape if Meckel’s cave is small, the tail of the

pear lying on the triangular plexus. If the cave is large, the

balloon looks like a tomacula, a sign of insufficient compres-

sion and failure. The balloon takes on a barbell form if part of it

passes into the posterior cranial fossa, creating a risk of

oculomotor deficiency. The inflation pressure and the dura-

tion of the compression are adapted to each patient and type

of balloon deformation. This technique usually generates

postoperative hypoesthesia of the entire hemiface that

regresses in 4–8 weeks. In rare cases, the hypoesthesia does

not resolve, rarely with the development of facial deafferen-

tations.

The advantages of this technique are: it appears to produce

less definitive trigeminal hypoesthesia than thermocoagula-

tion, so it can be useful in cases with V1 neuralgia or a risk of

keratitis. Performed under general anesthesia, it does not

require the patient’s collaboration (as is necessary for

thermocoagulation). This may be an advantage for older

populations with cognitive or behavioral disorders or if there is

a language barrier contraindicating thermocoagulation. There

is no stimulation phase (as in thermocoagulation) that might

reactivate the pain. The main drawback is the need for general

anesthesia because the compression is painful and because

trigemino-cardiac reflexes may trigger severe (but transient)

bradycardia implying careful coordination with the anesthe-

tist. This general anesthesia rules out testing during the

procedure to determine the appropriate dose (as used for

thermocoagulation).

The results of this technique (10 series including 1404

patients with 1–6 years follow-up (mean 4 yr) [115,118,119]

show relief in 82–100% of patients (mean 96%) with sustained

long–term efficacy in 54.5–91.3% of cases (mean 67%).

Regarding adverse effects and neurological complications,

trigeminal hypoesthesia is reported in 4–77% over the series

and more or less transient masticator paresia in 50–66% of

cases. Mortality by carotid puncture is about 2%.
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2.6.1.4. Percutaneous glycerol injection into the trigeminal
cistern. This technique is much less used in France compared

with the preceding techniques. It is based on the neurotoxic

effect of glycerol coming into contact with the post-gasserian

fibers of the trigeminal nerve [120]. A percutaneous transjugal

route is used to puncture Meckel’s cave as described above. The

patient is in a sitting position under local anesthesia, head

turned to the side. A sample of cerebrospinal fluid is drawn

before injecting a small quantity of contrast medium to obtain a

cisternography and verify the proper position of the needle in

Meckel’s trigeminal cave. The contrast medium is withdrawn

and 0.2–0.4 mL glycerol is injected by small doses to achieve the

desired level of hypoesthesia in the painful territories. The

main advantage of this technique is the low cost. The main

drawback is potential diffusion of glycerol into the basal

cisterns where it would have a significant neurotoxic effect.

A review of the literature including 1310 cases with 1–

10 years follow-up (mean 6.5 years) showed 42–84% efficacy

that is sustained in the long-term for 18–59% (mean 38.5%)

[121]. The main complications are: hypoesthesia with dyses-

thesia in 30% of cases, refractory keratitis in 5%, herpes zoster

eruptions in 50% (such eruptions are also noted as compli-

cations in the other percutaneous techniques).

2.6.1.5. Stereotaxic radiosurgery. Invented by Lars Leksel [122],

the minimally invasive technique consists in a single high-

dose radiation of the trigeminal nerve using stereotaxic

techniques. A stereotaxic apparatus is positioned under local

anesthesia followed by CT and MRI to obtain a 3D localization

of the target zone.

The retrogasserian target technique developed in Marseille

[123,124] is the most widely used. It consists in targeting the

retrogasserian portion of the trigeminal nerve along is

cisternal trajectory 7.5 mm from its emergence from the brain

stem. An 80–90 Gy dose is delivered to a single 4-mm isocenter.

It is recommended to not exceed a dose of 15 Gy on the brain

stem. A latency period of a few days to a few weeks is generally

necessary to obtain a pain relief. With the retrogasserian

technique, control was obtained at three months in 92% of

patients and 45% of patients were free of acute episodes

without medication at 10 years follow-up [124].

Facial hypoesthesia is the only complication after radio-

surgery described in the literature. With the retrogasserian

technique, it is reported in 20% of cases (5-years actuarial rate).

The probability of hypoesthesia described as ‘‘intolerable’’ is

0.6% [124].

Several series have reported a slightly higher long-term

rate of relief in patients with trigeminal hypoesthesia [125],

but this does not appear to be mandatory for successful

radiosurgery [124], since certain patients are relieved without

hypoesthesia.

2.6.1.6. Evaluation of neurosurgical techniques. There is no

randomized controlled study in the literature comparing the

different surgical techniques or surgical treatment versus

medical treatment. A Cochrane review [126] has been

published on the only randomized controlled studies avai-

lable, i.e. three articles focusing on technical points: radio-

surgery using one versus two isodoses targeting the trigeminal

nerve [127]; use of a navigation system versus C-arm amplifier
to target thermocoagulation [128]; pulsed versus standard

thermocoagulation [129]. This review emphasized the lack of

evaluation by independent observers assessing the treatment

outcomes in the prospective series, as well as the difficulty in

scoring post-operative relief, even with recognized scoring

systems such as the Barrow Neurological Institute scale [130].

Finally, the authors concluded that all neurosurgical

procedures provide some relief, with or without medications,

and that there is some evidence that percutaneous techniques

provide a certain degree of hypoesthesia. There has not been

any randomized controlled study on microsurgical vascular

decompression, which according to observational series,

generates a longer pain-free postoperative period.

In one large meta-analysis reported in the literature [131],

The American Academy of Neurology and the European

Federation of Neurology Societies indicate:

� that patients treated with microsurgical vascular decom-

pression have a longer pain-free postoperative period than

those treated with other surgical techniques, but at the cost

of non-negligible morbidity that is lower in teams with a

high activity level [132];

� that the radiosurgery technique has the lowest rate of

complications, but that there is no randomized controlled

study assessing the different surgical techniques such that

formal recommendations cannot be established for surgical

treatment.

2.6.2. When should patients suffering from trigeminal
neuralgia be referral to neurosurgery?
The question of referral to neurosurgery depends on three

elements.

First, the diagnosis of CTN must be confirmed (Section 2.2),

which is relatively easy when the clinical presentation is

typical [21]. CTN must also be distinguished from atypical

trigeminal neuralgia (e.g. forms with a permanently painful

background or with trigeminal sensory or motor deficit). In

this later situation, careful history taking should search for the

characteristic onset features of the classical form since it is

known that with time and medications the pain may be

modified becoming atypical.

For all patients, but especially for those with an atypical

presentation, careful examination is necessary to search for

CTN (Section 2.3). Good quality MRI, with sequences dedicated

to study the neurovascular anatomy and the pontocerebellar

angle (Section 2.4), should be ordered. Neurovascular

compression is a common finding, leading to propose the

most adapted neurosurgical technique.

Finally, surgery is proposed for patients with invalidating

trigeminal neuralgia that fails to respond to medications or

only at the cost of poorly tolerated side effects altering their

quality-of-life.

No firm agreement has been reached on the definition of

refractory CTN, but the following indications can be proposed:

� failure of well-conducted medical treatment, defined by

non-response to medical treatment given at optimal doses

and/or non-sustained therapeutic effect, and/or presence of

adverse effects and/or a notion of contraindication for

treatment;
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� failure of three agents (at effective doses) including

carbamazepine.

These propositions are to be confirmed once the refractory

nature of the CTN is clearly established as a certain number of

experts suggest that early surgery should be proposed after

carbamazepine failure.

2.6.3. Strategy for surgical treatment
The objective of the neurosurgery consultation is to check the

three elements noted above (is this a trigeminal neuralgia? is it

a classical form? is it unresponsive to medical treatment?) and

to present the different surgical options to the patient,

emphasizing the risk-benefit ratio, with a final proposition

adapted to the patient’s particular situation.

The final decision is of course made by the patient, after

receiving clear objective information, often explicitly written

on the preoperative consent form.

For PTN, treatment will depend on the cause of the neuralgia

and its resistance to treatments. For example, for refractory

trigeminal neuralgia ina patient with a demyelinating condition,

lesion procedures or radiosurgery are generally the first-line

proposition, more rarely microsurgical vascular decompression

(sometimes nevertheless proposed first for young patients in

good general health clearly suffering from neurovascular

compression demonstrated on the MRI). In the absence of

evidence from controlled clinical trials, local preferences prevail.

For CTN, several situations can be described:

� for a patient in good general health who can tolerate general

anesthesia with good MRI evidence of neurovascular

compression, it would appear logical to discuss microsurgi-

cal vascular decompression as the first-line proposition

because this reference technique treats the cause of the CTN

and has a good probability of a satisfactory long-term

outcome (BNI 1 no pain, no medications). Radiosurgery can

also be an alternative proposition, especially since it has a

very low rate of hypoesthesia compared with the percuta-

neous techniques;

� for a patient with an altered general status, or after failure of

a microsurgical vascular decompression procedure (and if

the postoperative MRI does not show any residual neuro-

vascular compression), a lesion procedure could be proposed

depending on local preferences, but also depending on the

nerve division concerned by the pain (V1 would be an

argument for micro-balloon decompression) and on the

anatomic characteristics (a large Meckel’s cave would

suggest thermocoagulation), or patient cooperation (espe-

cially if thermocoagulation is proposed). Depending on the

technique chosen, the patient should be informed that relief

from neuralgia will often be at the cost of more or less

marked hypoesthesia;

� all types of situations between these two are possible. The

choice of which surgical procedure to propose will depend

on the operator’s experience with the different techniques.

Current data do not enable an evidence-based decision. For

example, with the improved sensitivity and specificity of

current imaging techniques, what should be proposed for

patients for whom the MRI offers no evidence of neuro-

vascular compression?
The decision for the type of surgical procedure proposed

will be made in agreement with the patient after delivery of

clear objective information about the predictable benefits and

risks of this type of procedure.
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Caminero AB, Nieto C, Sánchez C, et al. Epicrania fugax: an
ultrabrief paroxysmal epicranial pain. Cephalalgia
2008;28:257–63.
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