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Abstract

The lack of established laboratory tests or biomarkers for trigeminal neuralgia (TN) makes diagnosing this
relatively rare condition extremely challenging. Trigeminal nerve compression observable on magnetic
resonance imaging may indicate TN, but many patients do not have visible lesions or compression. In
particular, TN may be confused with migraine, cluster headache, temporomandibular disorder, and other
types of headache. An accurate diagnosis is imperative for proper treatment since these conditions do not
respond to the same treatment. Many symptoms of these headaches can be vague or overlap, and clinicians
depend in large measure on the subjective reports of their patients. Nevertheless, it is imperative to
diagnose TN better, which can cause excruciating pain, reduce the quality of life, and even result in
disability. It is possible that TN is underestimated.

Categories: Neurology, Pain Management
Keywords: diagnose trigeminal neuralgia, migraine disorder, migraine, painful trigeminal neuropathy, post-traumatic
trigeminal neuropathy (pttn), trigeminal neuralgia

Introduction And Background

This initial challenge in trigeminal neuralgia (TN) is obtaining a prompt and accurate diagnosis to allow for
effective treatment. TN is associated with severe pain, decreased quality of life, disability, and burden to the
healthcare system; it remains incompletely elucidated and challenging to diagnose [1]. The stated lifetime
prevalence of TN at 0.3% of the general population may be underestimated [2,3]. Most of the research and
information about TN comes from North America, China, and Europe, which may provide an incomplete
global picture of the epidemiology of TN.

Validated test instruments can assess pain levels associated with TN, but only artificial neural networks
(ANNSs) provide some guidance in orofacial pain diagnoses. ANN is an online system driven by artificial
intelligence, but accurate diagnosis of TN still depends on a clinical evaluation [4]. Accurate clinical
diagnoses depend on the ability of clinicians to ask the right questions and patients to report subjective
impressions accurately. Since the symptoms of TN may overlap with other facial pain conditions, diagnosis
can require some careful patient interviews. Furthermore, TN is sometimes comorbid with other headaches,
such as migraine [5]. Diagnostic confusion can compromise care because similar symptoms in orofacial pain
and headache disorders may respond to different treatments [6,7]. This is a narrative review of the clinical
navigation of TN diagnosis and pitfalls.

Review
Terminology and diagnostic categories

The main types of TN are primary, subdivided into classical and idiopathic, or secondary. Classical TN
accounts for about 85% of all cases and is often associated with neurovascular compression, although this
may not always be evident in imaging studies [8,9]. The most frequently observed form of secondary TN
occurs in the setting of multiple sclerosis (MS) [10], which also elevates the patient’s risk for migraine
headaches [11].

The diagnostic paradigms for TN describe intense, severe pain triggered by a mild stimulus, such as a gentle
touch or chewing. Pain has an abrupt onset and occurs in paroxysms of seconds to minutes but repeats
frequently. The pauses between paroxysms may be pain-free, or there may be a lower level of persistent
underlying pain (Table ).
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Characteristic

Triggers

Pain

Painful
paroxysms

Location

Trigeminal
sensory
deficits

Third edition of International
Classification of Headache
Disorders

Innocuous stimuli along the
trigeminal distribution

Paroxysms with or without
concomitant underlying pain

Lasts from less than one second to
two minutes. Severe intensity. Often
has an “electric” or stabbing quality

Along distributions of trigeminal
nerve, typically unilateral

Not mentioned

International Association for the
Study of Pain

Innocuous stimuli along the
trigeminal distribution, but pain may
arise spontaneously

Paroxysmal pain but concomitant
underlying pain is possible

Few seconds to a maximum of two
minutes. Severe intensity

Along distributions of the trigeminal
nerve, typically unilateral. TN
secondary to MS is sometimes
bilateral

Not mentioned

European Academy of Neurology

Not mentioned

May be purely paroxysmal or paroxysmal
plus concomitant persistent pain

Painful paroxysms

Along distributions of trigeminal nerve,
usually unilateral, but younger and
secondary patients may have bilateral
symptoms

More common in those with secondary TN
than primary

TABLE 1: Diagnostic criteria for TN set forth by major specialty societies

Specialty societies have defined diagnostic criteria for TN [3,7,12-14]

MS: multiple sclerosis; TN: trigeminal neuralgia

Classical TN is differentiated by evidence of neurovascular compression and/or morphological changes in
the trigeminal nerve root, while idiopathic TN shows no evidence of a nerve lesion or other cause of TN

[13,15]. Imaging studies of classical TN patients sometimes show evidence of neurovascular compression on
the asymptomatic and affected sides [16].

Both classical TN and idiopathic TN are associated with pain paroxysms, which may or may not occur against
a background of concomitant pain [15]. Secondary TN is associated with an underlying disease or condition,
such as a tumor, arteriovenous malformation, or MS [13].

Epidemiology and risk factors

A genetic basis for TN has never been established but is plausible [12,17-19]. Imaging studies are routinely
conducted to differentiate classical from idiopathic TN, but many such studies are unremarkable

and inconclusive [16]. An observational study from Addis Ababa, Ethiopia, found that 90% of patients with
diagnosed TN presented with a normal neurological examination [20]. Such results may cause TN pain to be
inappropriately attributed to another cause. In a study from Abbottabad, Pakistan, of 117 TN patients, 88%
previously underwent dental extraction to treat the pain. However, in many cases, this treatment did not
resolve the pain [21].

The annual incidence of TN has been reported to be 4-29 per 100,000 person-years with a 3:2 prevalence in
women versus men. The mean age at the onset of TN is 53-57 years, although pediatric cases have been
reported [22,23]. Right-sided pain occurs in about 60% of cases, and bilateral primary TN occurs in fewer
than 5% of cases [15,24]. In Western nations, the lifetime prevalence of TN is 0.16%-0.3% [25]. Often
considered a rare disorder, TN may actually be underestimated [3].

The condition is slightly more common in women than men, although a small study from Ethiopia found a
slightly higher prevalence in men than women [26]. It affects mostly older people; in a study of 133 classical
and idiopathic TN patients in Japan, the average age of subjects was 60.4 * 15 years, but the average age
differed by sex. Among women, the average age was 63.2 = 15 years, while men were younger, 55.3 + 14 years
[16]. However, when classical TN is analyzed separately from its idiopathic counterpart, the classical form
occurs more often in women, while idiopathic TN occurs more often in men [16].

Secondary TN is not fully elucidated. The rate of TN is higher among MS patients than in the general
population; about 2% of all people with TN have MS [27]. MS precedes TN in most cases, and bilateral pain is
more common in this population [19,2.8,29].
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Various small studies have found associations between TN and other conditions, such as anxiety,
depression, autoimmune disorders, dementia, diabetes mellitus, and osteoporosis [30-34]. The association
between TN and hypertension is equivocal. Idiopathic intracranial hypertension can elevate intracranial
pressure and cause painful headache symptoms and visual perturbances, but it is not clear if this results in
secondary TN [35]. In a retrospective database study of 84 patients with diagnosed TN and 252 age- and sex-
matched controls, it was found that 37% of the TN patients had hypertension versus 32% of the controls, but
this was not statistically significant [36].

Symptoms of TN

TN is characterized by intense paroxysms of very brief pain, which in approximately half of all cases occurs
against a background of concomitant continuous but less intense pain [18,37,38]. The intense abrupt-onset
pain flares of TN last only seconds to a maximum of two minutes but may recur multiple times in a short
period. Ten to fifty attacks of pain paroxysms may occur in a day [17,39]. The refractory period between pain
paroxysms can be brief and may be asymptomatic [3]. Background pain is more common in women and often
occurs during an attack but not between attacks [3].

Pain can be localized along the trigeminal nerve distribution regions, with the rarest TN attacks occurring in
the V1 region. Pain may occur in more than one region (V1+V2 and V2+V3), with the latter being the most
common (Figure 1) [17,40,41].

Ophthalmic

Maxillary

Mandibular

FIGURE 1: The trigeminal is the longest cranial nerve with three main
distributions. Only about 5% of TN patients experience pain in the V1
region. Most patients experience painful symptoms in V2 and/or V3

This medical illustration was created by Todd Cooper of Coyote Studios, Green Valley, California. It is original and

owned by the authors

TN: trigeminal neuralgia

Sensory aberrations have been documented in about 15%-25% of TN sufferers [42] and include higher
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thresholds for touch and temperature in the affected nerve region, while adjacent regions exhibit only tactile
alterations [43,44]. Bilateral hyperalgesia for temperature and touch has been reported even in patients with
unilateral TN [45].

Clinical diagnosis

The clinical diagnosis of TN is predicated on a thorough patient history and interview. There are no
established diagnostic or laboratory tests. Primary TN patients may present with normal physical and
neurologic results, although minor sensory abnormalities may exist [17].

After a thorough patient history, patients should be asked to describe their painful symptoms, including the
localization of pain, its duration and frequency, and a description of pain quality. TN responds to mild
triggers, which the patient may be able to report in detail. Patients may lack the vocabulary to describe
subjective symptoms and may be unfamiliar with how to describe various types of pain. Without leading the
patient, the clinician may want to ask highly detailed and specific questions and provide some minor
prompts (Table 2).

Question Responses suggesting TN

Pain may be in any part of the trigeminal distribution but

Where do you feel the pain? - .
is likely in V2 and/or V3

Do you have pain on one or both sides? Pain is typically unilateral and consistent on that side
Does anything like a touch or chewing food trigger pain? Yes

This suggests a dental problem that must be ruled out; it

Do you feel any pain inside your mouth? )
may also occur in TN

Trigeminal pain has abrupt onset and short paroxysms,

How long does the pain last? .
from seconds to two minutes

Ambient pain may occur in TN between paroxysms in an

Between bursts of pain, do you have any underlying pain? )
attack but does not occur after the attack is over

How many bursts of pain do you have? (Patient may be encouraged to

i 10 to even 50 bursts may occur
estimate)

Pain is typically moderate to severe and is often very
severe

On a scale from 0 to 10, how severe would you say the pain is?

How would you describe the pain? (If needed, prompt words might include the
following: dull, sharp, “electric,” stabbing, deep, throbbing, mild, “pins and Pain is often stabbing, sharp, or maybe electric
needles,” and so on)

TN is not commonly associated with autonomic
When you experience this attack, do your eyes water or does your nose run? symptoms, and this suggests other types of headaches
that must be ruled out.

TN does not usually respond to triggers, sleep, darkness,

Does anything lessen the pain? )
or other attempts to soothe the pain

This is more common for cluster headaches, which

Do you pace or feel restless during an attack?
youp 9 should be ruled out; it may occur in TN but is not common

Migraines are often sensed in advance, while TN occurs

Can you sense an attack coming on or does it come on suddenly?
suddenly

TN pain typically starts out at maximum intensity, while

Does the pain start out severe or does it build up slowly?
P P y migraine and tension-type headaches can build slowly

TABLE 2: Suggested questions for a patient interview about the characteristics of pain during
attacks

TN: trigeminal neuralgia

Patients should be asked about their personal history of these attacks, and many patients will have distinct
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recollections of when the pain first occurred [46]. TN is associated with evoked pain caused by a mild
mechanical stimulus on or near the face or gums, such as touch, chewing, brushing the teeth, eating,
drinking, or washing the face [17,47]. While spontaneous pain may occur within an attack of TN, evoked pain
is a diagnostic requirement [12]. Note that in patients with comorbid conditions, such as migraine plus TN,
the painful symptoms may blur together in the patient’s mind as one disorder, so patients may report that
“sometimes” a touch can trigger an attack, but other times, the attack comes on slowly.

When pain is paroxysmal and unilateral and can be triggered by a gentle touch or mild stimulus, TN should
be suspected [48]. While neurovascular compression can cause TN, some patients with TN show no evidence
of neurovascular compression, and some people with neurovascular compression exhibit no signs or
symptoms of TN [16]. While lacrimation may occur with TN, its rarity means it has no particular utility in
diagnosing [12]. Autonomic symptoms are more common in clusters and other types of headaches [3].

A careful patient history is necessary because it is important to ascertain if the pain was preceded by some
kind of trauma, oral surgery, or infection, particularly herpes zoster. Comorbid conditions, in particular MS,
should also be considered. A general clinical and neurologic examination is recommended but may be
unremarkable [3]. The patient should then undergo laboratory testing (routine blood panels for electrolytes,
liver, and kidney function), an electrocardiogram, and a magnetic resonance imaging (MRI) of the brain and
brainstem [3].

In rare instances, facial pain may be associated with giant cell arteritis or cancer that triggers a neuropathic
pain condition. Burning mouth syndrome is a form of neuropathic pain and occurs most frequently in
perimenopausal women but may be confused with facial pain syndromes [48]. In making a differential
diagnosis, it is important to consider the main types of conditions (Table 3).
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Description

Pain timing

Remissions

Pain quality

Pain location

Triggers

Often

confused with

Differential

considerations

TN

Paroxysmal, short

duration, and repeated

Yes, maybe pain-free
between paroxysms and
often fully asymptomatic

between attacks

“Electric,” shooting,
stabbing pain in the
face. Pain starts
suddenly and at severe
intensity. Background
pain may or may not be
present between

paroxysms

Along trigeminal
distribution (V2 and/or
V3 mostly), but intraoral
sometimes occurs.

Frequently unilateral

Light touch and
innocuous triggers.
Evoked pain is

necessary for diagnosis

Migraine or cluster

MRI studies may be

useful. Abrupt onset

Dental

May be
associated
with
recent
dental
work; pain
can last a
few

months

Yes, will
be
persistent
but

resolve

Sharp
pain, deep
aching
pain, and
throbbing

sensation

Intraoral
and

localized
around a

tooth

Hot, cold,
and sweet
applied to
the tooth;
eating
may cause
pain as

well

TMD

Patient
history and
dental

referral

TMD

Hours or
continuous, may

be episodic

Can persist for

years

Mostly deep,
dull pain, but
may be sharp at
times. Builds up
gradually. Can
be mild or
severe, or can

be chronic

Around the
mandible but
may radiate up
(temple) or

down (neck)

Chewing,
grinding teeth,
yawning, and

eating

Dental

Pain location
and oral

involvement

Cluster

Paroxysmal
episodes of short
duration that
cluster for an
attack that can

persist for hours

Yes, unexpected

remissions occur

Sharp stabbing
pain around one
eye, sudden
onset, and
severe intensity.
Pain may remit
entirely between

episodes

Typically
unilateral, around

one eye

Food triggers
(red wine,
chocolate), bright
light, loud
sounds, but
triggers not

necessary

Paroxysmal
hemicranias and
N

Restlessness and
agitation;
autonomic

symptoms

Migraine

Gradual onset
may be preceded
by aura; pain is
continuous
throughout the
attack that can

last hours

Yes, possible

Gradually building
pain that can
become severe in
intensity; no
paroxysms or
flares of pain.
Persistent over

several hours

May be unilateral

or bilateral

Food triggers (red
wine, chocolate),
bright light, loud
sounds, but
triggers not

necessary

TN

May be preceded
by aura; nausea
often occurs with

an attack

TABLE 3: Points to consider in differential diagnosis of TN

Differential diagnosis of TN [49]

SUNA/SUNCT

Paroxysms of short
duration but severe
pain that repeats;
no continuous

background pain

Yes, unexpected

remissions occur

Sharp, stabbing,
burning pain of
severe intensity and
short duration (five
seconds to a few
minutes) with
remissions and

repetitions

Periorbital but may
extend to the

maxillary region

Light touch

TN, migraine

Restlessness and
agitation; marked
autonomic

symptoms

Paroxysmal

hemicrania

Episodic bursts of pain
lasting 2-30 minutes
may repeat multiple

times a day

Yes, unexpected

remissions occur

Deep pain, throbbing
sensations, sometimes
stabbing, or shooting
pain. Pain is episodic (2-
30 minutes) and can
repeat many times over

the course of a day

Periorbital that can

extend to temple

None known

Migraine

Autonomic symptoms.

Indomethacin relieves it

MRI: magnetic resonance imaging; TMD: temporomandibular disorder; TN: trigeminal neuralgia; SUNA: short-lasting unilateral neuralgiform; SUNCT:
short-lasting unilateral neuralgiform headache with conjunctival injection and tearing

Understanding the various headache disorders that may present with symptoms suggestive of TN may be
helpful in making a differential diagnosis (Table 4).
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Attribute

Autonomic
symptoms

Duration of
attack

Pain location

Paroxysmal
pain

Triggers

Other factors

Feature
Prominent
Variable
None

Continuous pain over prolonged
period

Minutes only

Minutes to 45 minutes
Repeated brief attacks
Persistent, unrelenting
Unilateral

Forehead

Retrobulbar

Cheek, chin

Temple

Intraoral

Ear

Only paroxysms

Paroxysms against background of
continuous pain

Yes

No

Sex

History

Restlessness, agitation

Likely condition(s)
Cluster headache, SUNCT, CPH
Migraine, TN, PHN (mild if at all)

Giant cell arteritis, dental pain

PHN, giant cell arteritis, migraine, sometimes dental pain

SUNA/SUNCT, cracked tooth, TN

CPH

Cluster headache, TN

TMD

TN, migraine, TMD

SUNA/SUNCT, CPH, PHN, giant cell arteritis
TN (unilateral), cluster headache (unilateral) SUNCT, CPH, PHN, giant cell arteritis
TN, migraine, dental, TMD

Tension-type headache, giant cell arteritis, TMD
Dental, TN

TMD

TN, SUNA/SUNCT

Cluster headache, sometimes TN, sometimes dental pain, PHN

Cluster headache, migraine, TN, dental pain, possibly PHN
Giant cell arteritis

Migraine is more common in women, SUNCT is almost exclusively in women, cluster
headache is more common among men

Dental procedures or trauma can precede dental pain; PHN requires a history of
shingles

Cluster headache

TABLE 4: Specific attributes related to TN compared to other conditions and severe headaches

Attributes of face pain and headaches [3,15,50-65]

CPH: chronic paroxysmal hemicrania; PHN: postherpetic neuralgia; TMD: temporomandibular disorder; TN: trigeminal neuralgia; SUNA: short-lasting
unilateral neuralgiform; SUNCT: short-lasting unilateral neuralgiform headache with conjunctival injection and tearing

Neuroimaging and electrophysiologic testing

MRI studies are often recommended along the diagnostic pathway for a person with TN, although results
from these images may be unremarkable and not helpful in diagnosing. The European Academy of
Neurology (EAN) recommends MRI using three high-resolution sequences as part of the examination for
diagnosing TN. If MRI is not possible or contraindicated, trigeminal reflexes can be substituted [7]. Cranial
nerve function should be assessed, as tumors and MS are often predisposing conditions. The length of the
trigeminal nerve can make imaging difficult. In most cases, the entire length of the nerve should be imaged
for optimal results unless the clinician only seeks to establish whether or not there is damage only to the
root entry region [56].

A cerebral MRI can determine if there is vascular compression on the trigeminal nerve. The angle formed
between the trigeminal nerve and the pons or the angle between the trigeminal region and the pontine can
be an important landmark. If this angle is particularly sharp or acute on the affected side and differs from the
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angle on the unaffected side, it may indicate TN. In an imaging study of 30 TN patients, 24 had such a sharp
angle only on the affected side [57].

High-resolution MRI has demonstrated that, in some cases, neurovascular compression at the trigeminal
nerve root is associated with symptoms of TN. Anatomical changes in the nerve, such as demyelination,
flattening, atrophy, or other, have also been observed [58]. Indeed, myelin damage and concomitant
neuroinflammation are associated with neurovascular compression [59]. Neuroimaging can help rule out
dental problems, occipital neuralgia, cerebral aneurysms, tumors, and intracranial hemorrhage [6].

A recent study found that functional MRI (fMRI) studies while the patient is at rest can show certain
functional brain changes, but the diagnostic power of such fMRIs remains controversial. In a study
comparing 85 people with classical TN against 79 age- and sex-matched controls, more brain entropy was
observed in the thalamus and brainstem in classical TN patients than controls, while these patients
exhibited less brain entropy in the inferior portion of the semilunar lobule. When a machine learning tool
was utilized, it could accurately and effectively differentiate patients with classical TN from controls using
brain entropy findings [60]. Gray matter volume in specific brain areas was also less in patients with classical
TN compared to healthy controls, suggesting classical TN results in structural and functional brain changes
and may rightly be considered a brain disorder [60].

A structured literature review reported that imaging studies can detect neural differences between the
affected and unaffected sides in TN patients using structural characteristics and diffusion measurements.
This suggests that people with TN experience some form of trigeminal nerve damage [61]. While MRI is the
recommended imaging technique for TN, computed tomography (CT) cisternography scans may be used in
patients for whom an MRI is impossible [62]. MRI tends to exhibit a higher diagnostic yield in cases of
trigeminal neuropathy, but CT better displays the anatomy of the base of the skull, which may be helpful in
cases of nerve injury [56].

Electrophysiologic testing can be used to differentiate temporomandibular disorder (TMD) symptoms from
other types of facial pain syndromes [63].

Differential diagnosis by symptomology

Accurately describing symptoms is necessary to help establish a reasonable diagnosis, although diagnoses
can be complicated by poor patient reporting or patients with comorbid conditions. Atypical face pain,
chronic paroxysmal hemicrania, cluster and migraine headaches, and postherpetic neuralgia may present
with symptoms similar to those of TN. Dental pain and temporomandibular pain are associated with jaw
pain and possibly a history of oral surgery or dental problems; likewise, postherpetic neuralgia requires a
preceding case of shingles [16,50-55]. Note that a particular challenge in clinical diagnoses is that patients
experience these symptoms subjectively and may not always be able to describe them accurately.

Trigeminal autonomic cephalgia (TAC) is a broad category of several specific headache types, any of which
can sometimes mimic TN. The five TAC headaches are cluster, paroxysmal hemicrania, short-lasting
unilateral neuralgiform (SUNA), short-lasting unilateral neuralgiform headache with conjunctival injection
and tearing (SUNCT), and hemicrania continua. While it can be clinically serviceable to group TAC disorders
in this way, these are distinct headache forms with important distinctions and different first-line treatments
[66]. All TACs are characterized by primarily unilateral pain, which can be very severe [67].

Diagnostic pearls and pitfalls

Odontogenic pain must be ruled out because it can produce symptoms that mimic TN. Patients suspected of
having dental pain, either as an exclusive or concomitant diagnosis, should be referred to a dental specialist
[3]. The patient will often remember having oral surgery, a prior toothache, or trauma. Likewise, pain that
seems to originate at or near the teeth may indicate a dental problem, even if the patient is unaware of an
event that might have caused dental pain.

A herpes zoster rash in the trigeminal region can cause secondary TN; patients should be asked if their
initial onset of symptoms occurred at or right after such a rash [3]. Note that postherpetic neuralgia requires
arecent prior case of shingles, which, in turn, requires that the patient have varicella years earlier.

TN may arise as a post-traumatic condition, such as following oral surgery or an accident. In such cases,
sensory abnormalities and loss or gain of function usually correspond to a damaged peripheral nerve [68].
Post-traumatic TN is characterized by short, intense bursts of pain induced by a trigger point [3].

Bilateral pain is very rare in primary TN. Constant bilateral pain is possible in TN but more likely suggests
temporomandibular joint disorder, idiopathic facial pain, or tension-type headache [3]. On the other hand,
patients with MS have a somewhat more frequent incidence of bilateral TN, but it is relatively rare, even in
secondary TN.
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Stabbing-like pain in the scalp or around the eye may indicate occipital neuralgia, primary stabbing
headache, or paroxysmal hemicrania [3]. So-called “ice pick headaches” are an emerging category of primary
and secondary headache disorders and are characterized by paroxysms of sudden stabbing pain in the head
with no other symptoms. Paroxysms last only a few seconds but repeat over the course of the day. Pain in ice
pick headaches typically migrates from left to right or front to back (or reverse) over the course of an episode
[69]. Primary stabbing headache has been recently added to the third edition of the International
Classification of Headache Disorders [70]. These are ultrashort headaches with intense pain, but the pain's
brief duration and migrating nature allow for ready differentiation from TN.

Thunderclap headache is a sudden-onset headache with immediate pain at maximum severity and demands
urgent emergency care as it may signal subarachnoid hemorrhage, cerebral vasoconstriction, or other
potentially life-threatening conditions. Diagnosis requires brain imaging and lumbar puncture if the brain
image is equivocal [71].

Unilateral attacks that change sides are less indicative of TN and more likely to be cluster headaches, which
typically involve pain around the orbital or supraorbital region rather than the trigeminal nerve distribution
[72]. Although relatively rare, cluster headaches are the most common form of TAC [65].

The natural history of TN

There is a paucity of literature on the natural history of TN, likely because the condition is relatively rare
and is not always appropriately diagnosed. A study of 25,174 TN patients found that the incidence of tinnitus
was 18.21 per 100 person-years compared to 13.17 per 100 person-years for those without TN. The hazard
ratio was 1.68 relative to the control group [73].

A curious characteristic of TN is periods of spontaneous remission in which the patient unexpectedly
becomes pain-free [15,28]. About 20% of patients never experience remission at all, and only 6% have
prolonged remissions of a year or more [74]. It is unknown why remissions like this occur or how one might
encourage remission.

Although evidence is not robust, TN may not be progressive, and symptoms do not worsen over time [75-77].

Differentiation: trigeminal neuropathy

Trigeminal neuropathy produces chronic pain that is typically described as dull, deep, or aching in contrast
to the sharp paroxysms of TN. Some trigeminal neuropathy patients may report throbbing pain, which tends
to be persistent or longer lasting than the short bursts of pain of TN. Diagnosis may be complicated because
TN may occur concomitantly with trigeminal neuropathy. Typically, the pain of trigeminal neuropathy is
milder than that of TN [15].

Differentiation: TACs

Several primary headache symptoms grouped as TAC are characterized by unilateral pain with ipsilateral
cranial autonomic features. TAC includes cluster headaches, paroxysmal hemicrania, SUNCT, SUNA, and
hemicrania continua. TACs should be differentiated from TN, where pain follows the trigeminal nerve
distribution, although the vagus nerve may sometimes be involved in TN as well [66]. The confusion
between TACs and TN occurs because both are unilateral, episodic, and characterized by very severe pain.
TACs, by definition, have autonomic features, such as rhinitis and lacrimation, but such symptoms in TN are
far less pronounced if they even occur at all [48].

TACs are relatively rare, and little is known about them in the literature for diagnostic and clinical guidance
78]. The most common form of TAC is chronic cluster headache, which is a rare form of headache [78].

Differentiation: secondary TN

The EAN guideline reports that no particular clinical features have a high sensitivity in terms of
differentiating secondary TN from primary classical or idiopathic TN. Classical TN is the most common form,
and secondary TN disorders are associated with an underlying disease (such as MS), trauma, or other factors.
Secondary TN is more likely to occur in younger patients, those with bilateral symptoms, or those with
sensory deficits along the trigeminal nerve region [7].

Secondary TN is most frequent and has been best studied in the context of MS; this form of secondary TN is
diagnosed with an MRI to determine the presence of pontine demyelinating plaques. In some cases,
neurovascular compression is also found but is not a differentiating factor [79]. In the setting of MS,
secondary TN is more frequent in women and occurs more often on the right side. The age at onset of TN
secondary to MS is in the range of 40-50 years, that is, younger than primary TN [10,80]. More patients with
TN secondary to MS have bilateral pain (18%) compared to those without MS [10,80,81]. Trigeminal sensory
deficits may be observed in this population, but it should not be the diagnostic criterion because MS patients
with secondary TN sometimes have no sensory limitations [82,83]. MS suggests demyelinating lesions rather
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than neurovascular compression, but some studies challenge that and report that neurovascular
compression may occur concurrently with focal demyelination [84-87].

Note that people with MS are also at an elevated risk for migraine, which must be differentiated from TN in
the secondary diagnosis [88]. Migraines are threefold more frequent among MS patients than controls [88]. In
addition, people with MS are at higher risk for both cluster headaches and tension-type headaches [89].

Comorbid migraine and TN

Clinical diagnosis of TN comorbid with migraine can be challenging because the patient, on whose
subjective account a diagnosis depends, may view these two distinct and medically unrelated conditions as
one disorder. Such patients may report variable and contradictory symptoms, such as different pain locations
or intensities. A population-based cohort study from Taiwan’s National Health Insurance Research Database
data found that patients with migraines with aura were at greater risk of developing TN than those without
aura. Among migraineurs overall, the hazard ratio for TN was 6.72 (p <0.001), indicating a surprisingly high
risk [5].

Few high-quality studies explore the potential association between migraine and TN. Results from one
database study suggest that 9% of patients with migraine also have TN [17,37]. This may be explained by the
fact that peripheral trigeminovascular activation plays a role in migraine [90].

Among migraine patients with comorbid TN, the mean age at diagnosis of TN was 53.6 years compared to
50.0 years in the control group [5]. In propensity matching analysis, the risk of TN among migraineurs
increased as much as sixfold in some cases over a three-year follow-up. Age, sex, diabetes mellitus, and
hypertension did not affect the association of migraine with TN [5].

Is there a headache spectrum?

TN attacks are provoked by a trigger, which can be very mild or innocuous, such as a light touch, normal
talking, and speaking. Triggers may be a helpful way to differentiate TN from many other types of
headaches, but it is a characteristic shared by the SUNCT/SUNA headaches. While SUNCT/SUNA headaches
have innocuous triggers, they tend to have very prominent autonomic symptoms, which are less pronounced
than TN if they occur at all [15]. Since treatment with sodium-channel blockers can be effective for both TN
and SUNCT/SUNA headaches, similar mechanisms may be involved [91]. This has given rise to the
hypothesis that SUNCT, SUNA, and TN may be the same condition but on different points of one spectrum
[91].

Pain is severe for all three types of headache (SUNCT, SUNA, TN headache), but locations vary. TN is more
likely to occur in V2 and/or V3 than in V1, while SUNCT and SUNA are more likely to occur in V1. Autonomic
features are the characteristics of SUNCT and SUNA but are rare in TN. Pain attacks have an abrupt onset
and last from seconds to a few minutes, but while TN has periodic attacks followed by a refractory period,
the pain in SUNCT and SUNA tends to be more continuous (Table 5) [91]. Note that because the trigeminal
nerve is a common pathway for both SUNCT/SUNA and TN, it may blur the distinction between what may be
distinct disorders [92]. On the other hand, SUNCT, SUNA, and the headaches of TN may share important
mechanistic similarities that may aid in better treatment.
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Feature

Autonomic
features

Location
Moving neck

Onset of pain
Pain paroxysms

Time of attack

Trigger

SUNCT/SUNA TN

Yes, pronounced Mild, if they occur at all

More likely V1; unilateral More likely V2 and/or V3; unilateral

May cause an attack Will not cause an attack

Abrupt Abrupt

May occur, but pain is more Brief (seconds to minutes) with refractory periods or less intense ambient pain
persistent between attacks

Daylight more frequent than night Not specific

No

Yes, tends to be a mild stimulus to the trigeminal nerve dermatome

TABLE 5: Differential features between SUNCT/SUNA headaches and TN

SUNCT/SUNA headaches and TN may be different aspects of the same type of disorder [64], and such a nosology would merge cephalgia with neuralgia

[92]

SUNCT: short-lasting unilateral neuralgiform headache with conjunctival injection and tearing; SUNA: short-lasting unilateral neuralgiform; TN: trigeminal

neuralgia

Discussion

The trigeminovascular system remains a relatively unexplored yet vital physiologic region in medical
science. Intriguing comorbidity associations suggest the importance of this region (see Table 6 in the
Appendix). Positioned at the point where the nervous system intersects with the vascular system, the
trigeminovascular system is highly sensitive to blood flow and subtle sensory inputs. The trigeminovascular
system is involved in several painful and even debilitating disorders: migraine, TN, TAC headaches, and
subarachnoid hemorrhage [93]. But beyond painful conditions, this system may regulate blood flow to the
brain, acting as a vasodilator [93]. The so-called “vascular headaches,” including cluster headaches and
migraine, originate not in the face or periphery but rather in the brain. Vascular headaches result when
cranial circulation drives vascular dilatation and provokes pain around the trigeminal nerve. It has been
proposed that the many related types of headaches evaluated in differential diagnosis should be considered
neurovascular headaches [94]. In fact, certain specific headache disorders may be related to each other in
ways that position them as points along a spectrum rather than as discreet disorders. This remains a
speculative nosology but one that may aid in finding appropriate treatments.

The core concept of such trigeminovascular-type headaches involves the interface of neural innervation with
cranial circulation, that is, how the nervous system interacts with the vascular system [95]. Despite the
importance of intracranial nociception to headaches, there is a paucity of studies on the subject. This neural
innervation and cranial circulation interface would explain the many similarities and diagnostic challenges
encountered in primary and secondary headaches, TN, migraine, and other conditions. Clinically, these
headaches are distinct and have different effective first-line treatments, yet they all rely on the same
structural foundational mechanisms [96].

It had long been assumed that the brain was largely insensitive to pain signals and only certain of the largest
cerebral vascular structures had any nociception. This has been challenged by recent studies that suggest
that, in some cases, small blood vessels in the brain and pia mater may respond to painful stimuli [96]. The
trigeminal nerve distributions innervate the supratentorial dura mater [96]. The three large dermatomes of
the trigeminal nerve, known as V1, V2, and V3, are connected by way of the dura mater to a distinct
intracranial region. It has long been established that intracranial pain perception is exclusively nociceptive
[96,97]. MRI scans show that the V1 neurons have a superomedial location, V2 neurons are below, and V3
neurons are posterolateral [98]. Trigeminal neuroinflammation plays a crucial role and may trigger various
types of headache pain [99].

As TN and other forms of primary and secondary headaches become more thoroughly elucidated, the purely
clinical diagnosis of TN may give way to more reliable diagnostic methodologies or even biomarkers [100]. At
present, diagnosis is made primarily using a clinical method supplemented with imaging, resulting in much
confusion, particularly as subjectively reported symptoms may overlap. Since treatments vary by type of
headache, reliable diagnostic techniques are urgently needed to allow for rapid and optimal treatments. See
Table 7 in the Appendix for a short summary of diagnostic differentials.
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The burden of headaches and facial pain on the global healthcare system is great and on the increase.
Headaches are associated with lost productivity, restrictions in physical and social activities, decreased
quality of life, and the fact that they can interfere with sleep and certain mental health conditions [101]. The
problem should not be trivialized, as approximately 46% of the world population has an active headache
disorder [102]. Greater research, including accurate diagnosis of various headache types, treatment, and
structured headache clinical services, is needed in countries worldwide [103].

Conclusions

TN is an intensely painful condition that can be challenging to diagnose. While imaging techniques may
reveal the neurovascular compression indicative of primary TN, many MRI and other scans are unremarkable
in patients with TN. Effective treatment depends on accurate diagnosis, which is largely made on a clinical
basis. Migraine and cluster headache are often confused with TN, although in some patients these various
types of headache can be comorbid. Differential diagnosis is important and further study is needed as
headaches of all types are highly prevalent around the world and represent a major burden to the healthcare

system.

Appendices

Condition Study Conclusions
Anxiety and
i Mendelian
SRR randomization These conditions significantly increased the risk of trigeminal neuralgia. However, years of
f education emerged as a protective factor against trigeminal neuralgia in this population
Autoimmune  database analysis g s 9 g 9 Pop
disorders
. Dementia incidence was 4.47-fold greater in trigeminal neuralgia patients than in controls and
Dementia Case-matched study L . . . .
was a greater risk in younger trigeminal neuralgia patients than older ones
Diabetes . . . .
mellitus Case-matched study 21.9% of trigeminal neuralgia had diabetes versus 12.9% of controls (p = 0.01)
itu

Osteoporosis

Case-matched study,

14 years 0.18 per 1000 for controls

Osteoporosis patients had 0.60 cases of trigeminal neuralgia per 1000 person-years compared to

TABLE 6: Smaller studies have established associations between trigeminal neuralgia and other

conditions

Conditions appear in alphabetical order [30-34]

Condition

Defining symptoms of this condition

Atypical face pain has no established diagnostic
criteria. Pain is intense, deep, and persistent and may

Atypical facial pain

Chronic paroxysmal

hemicrania

Cluster headache

be difficult for the patient to localize. May be unilateral
or bilateral. Considered to be rare

Chronic, unilateral headache with ipsilateral, cranial
autonomic symptoms. Restlessness and agitation
may occur. Present in the forehead or retrobulbar,
lasting 2-45 minutes with prominent autonomic
symptoms. Indomethacin is effective against pain

Unilateral pain around the eye with sudden onset and
paroxysms of potentially severe pain with
restlessness. Sleep may exacerbate the condition.
Rare condition, more prevalent in men than women

Dental pain does not occur in paroxysms but is more

2024 Pergolizzi et al. Cureus 16(6): €61898. DOI 10.7759/cureus.61898

How this condition differs from trigeminal neuralgia

Unrelenting pain. Does not generally follow trigeminal nerve
distribution. May cause paresthesia, allodynia, tenderness,
warmth, and numbness. No facial trigger points

Chronic pain, no abrupt-onset paroxysms. Does not
generally follow trigeminal nerve distribution. Autonomic
symptoms are prominent but may or may not occur in
trigeminal neuralgia. Imaging studies may aid in diagnosis.
Trigeminal neuralgia does not respond to indomethacin

While shooting pain occurs, there is a background of
ambient pain; attacks last 20 minutes to hours. Autonomic
symptoms and restlessness are hallmarks of cluster
headache. Cluster headaches may show diurnal and
seasonal rhythms. Cluster headaches may be relieved with
high-flow oxygen gas, which will not benefit the trigeminal
neuralgia patient. Suicidal ideation may occur with cluster
headache attacks. Sleep exacerbates cluster headache;
patients may wake up with a headache
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Dental pain

Giant cell arteritis

Migraine

Neuropathy of
sensory fibers

Postherpetic
neuralgia

SUNA, SUNCT

Temporomandibular
disorders (TMD)

consistent; it is often dull and deep and is localized
intraorally. Dental pain may be triggered by eating,
chewing, or temperature. In some patients, dental
extraction or other oral surgery precedes the
development of true trigeminal neuralgia. Note that
dental pain may occur independently of trigeminal
neuralgia and complicate symptomatology. Autonomic
symptoms do not occur with dental pain

Pain typically is localized in the forehead, neck, or
temple. Pain is continuous, and there are no
paroxysms or triggers. Pain is deep, dull, and
continuous

Unilateral, often intense pain. The patient may sense
an oncoming attack; some migraineurs have “aura”
preceding the headache. Triggers may include food
(chocolate, red wine, and certain cheeses), bright
lights, and loud noise. May align with the menstrual
cycle. A complicating factor is that migraines may be
comorbid with trigeminal neuralgia such that patients
experience these two types of headaches as one
disorder

Numbness in the face may occur along the trigeminal
distribution. Pain, if it occurs, is continuous and may
be mild to severe. No paroxysmal pain

Present mostly in the forehead, around the eye, rarely
along the cheek, and is characterized by continuous
pain, although paroxysms of pain may also occur.
Unilateral or bilateral. Pain is often mild to moderate
and can vary over time. There may be sensory
impairment around the affected area

Localized in or around the forehead, retrobulbar, with
shooting paroxysms, five or many minutes. Prominent
autonomic symptoms. Rare disorder and almost
exclusively in women

Myalgia and headache can occur in the context of
temporomandibular disorders; pain typically is
localized in the jaw, temple, and ear. Pain is modified
by jaw movements and can increase with the
maximum unassisted opening of the mouth. Jaw
motion may be limited. Pain is persistent and may be
mild to severe. Pain may be present in the form of
headache

Pain localization may be helpful; dental pain occurs in the
mouth around the tooth, while trigeminal neuralgia is in the
face along the trigeminal dermatomes. Dental pain is
usually preceded by a memorable event such as oral
surgery, trauma, or other incident. Referral to a dentist may
be appropriate

Pain does not follow the expected regions of the trigeminal
nerve. No paroxysms and no obvious triggers. Pain is not
sharp or stabbing

Trigeminal neuralgia is never associated with aura and has
an abrupt onset. Migraine can occur with or without a
trigger but does not occur with triggers such as chewing or
light touch. Migraines can occur in pediatric patients and
are common in younger patients than trigeminal neuralgia.
Only migraines synch with menstrual cycles

No sudden-onset severe attacks of very brief pain,
repeating over a period. Pain does not flare in multiple
paroxysms. No triggers

Pain likely does not follow trigeminal nerve distribution. Pain
can be mild to severe, and variations can occur. Patient will
have a history of shingles

Trigeminal neuralgia does not have prominent autonomic
symptoms. May present in the forehead

One of the most common forms of orofacial pain. Pain with
temporomandibular disorders tends to be persistent, not
triggered or paroxysmal. May be unilateral and overlap with
trigeminal nerve distributions. Chronic TMD pain may be
associated with fatigue, depression, and poor sleep

TABLE 7: Specific differentiating factors for trigeminal neuralgia

Trigeminal neuralgia differential diagnosis [16,50-55]
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