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Abstract

Background:

Trigeminal neuralgia (TN) is a chronic neuropathic pain disorder that causes sudden episodes
of intense facial pain. Among athletes, recurrent pain attacks and the adverse effects of

treatment may interfere with training, performance, and return to competition.

Aim:

This review analyzes current diagnostic standards, pathophysiological mechanisms, and
treatment options for TN. It highlights its impact on physical activity and the particular needs

of athletic individuals.

Material and Methods:

A literature search was conducted using electronic databases, including PubMed, with the
following keywords: “Trigeminal neuralgia”, “Orofacial Pain”, and “Physical Activity”. The
review included randomized controlled trials, meta-analyses, and systematic reviews from

1967 to the present, with most studies published between 2020 and 2025.


https://orcid.org/0009-0008-0198-0115

Results:

TN is usually diagnosed based on clinical symptoms. Attacks involve sudden, one-sided, brief,
and shock-like pain triggered by mild stimuli. MRI is the gold standard for detecting
neurovascular compression. As a pharmacological treatment, carbamazepine is the first choice.
However, its side effects, such as ataxia and dizziness, can strongly impair athletic
performance. Surgical interventions, including microvascular decompression (MVD), have

high long-term success rates and may be considered sooner for active people.

Conclusion:

Managing TN requires a multidisciplinary approach that takes into consideration

environmental triggers and the impact of medication on the quality of life.

Key words:

Trigeminal Neuralgia, Facial Pain, Microvascular Decompression, Physical Activity.

1. Introduction

Trigeminal neuralgia (TN), historically termed tic douloureux, is a chronic neuropathic pain
syndrome characterized by recurrent, unilateral pain attacks. (1,2) Patients describe the pain as
shock-like, sharp, or burning. (3,4) The pain is limited to the distribution of branches of the
trigeminal nerve. (3,5) TN most commonly affects a single branch but may also involve two
or, less frequently, all three branches. (6,7) The pain is extremely severe; it can last from a
fraction of a second to a few minutes. (3,7) Due to the extreme intensity of the pain, the

condition has earned the colloquial name: "suicide disease". (1,8)

The attacks are usually triggered by objectively mild stimuli. (4) They can be caused by
washing the face, eating, grooming, or talking. (9,10) People who exercise outdoors can be
affected by attacks triggered by a breeze or cold wind, which can interfere with their training
program. (4,9,11) Most pain attacks are followed by a refractory period, during which

additional stimulation is unlikely to trigger another attack. (7) Some patients remain
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asymptomatic between the TN episodes, but up to half may develop a concomitant persistent

background pain. It is described as a dull, aching, or burning sensation. (4,12)

The impact of TN on the quality of life is profound and multifactorial. (13) The attacks are
unpredictable and cause a state of constant fear. (7,14) This leads to severe psychological
distress, social withdrawal, and eating avoidance. (7) This is also important in athletes, as it
may cause them to give up physical activity. (15) Epidemiological data indicate that TN
patients suffer from significantly higher rates of anxiety, depression, and sleep disturbances
compared to the general population. (7,10,12) If left untreated, the resulting psychiatric
morbidities can complicate future treatment outcomes and, in fact, increase the risk of suicidal

ideation. (1,4)

According to the International Classification of Headache Disorders (ICHD-3), TN is
etiologically divided into three categories: classical TN (caused by neurovascular
compression), secondary TN (resulting from underlying diseases such as multiple sclerosis or
tumors), and idiopathic TN (where no clear cause is identified). (5,16) Managing trigeminal
neuralgia requires a multidisciplinary approach—involving neurologists, neurosurgeons,
dentists, and psychologists. (17,18) While first-line pharmacotherapy often provides initial
relief, the pain can return over time. (19,20) Patients often need surgical intervention to
permanently restore daily function and psychological well-being. (4,17) Moreover, the
pharmacological treatment with carbamazepine or oxcarbazepine often causes systemic side
effects including ataxia, dizziness, and somnolence. (9,10,21) These effects can directly affect
an athlete's balance, reaction time, and overall performance. (9) In these cases, surgical
modalities like microvascular decompression (MVD) are a preferred early consideration to

restore function without the burden of sedative medication. (5,8,17)

2. Epidemiology and pathophysiology of trigeminal neuralgia
2.1. Epidemiology

TN is considered the most common form of craniofacial neuropathic pain. (12)

Incidence: The annual incidence is estimated to be between 4 and 29 cases per 100,000 people.

(5,17)

Gender: There is a noticeable female predominance, with reported ratios ranging from 1.5:1 up

to 3:1.(1,3,22)
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Age: The mean age of onset is typically in the fifth to sixth decades of life (53—57 years).
(11,17) Onset before age 40 is rare and should be checked for secondary causes such as multiple

sclerosis (MS). (23,24)

Laterality: The right side of the face is affected more frequently than the left (approx. 60%).
Possibly due to the anatomical narrowness of the foramen rotundum and ovale on that side.

(21,24,25)
2.2. Etiology and Classification

The International Classification of Headache Disorders (ICHD-3) divides TN into three

etiologic categories: (1,7)

Classical TN: Caused by neurovascular compression (NVC) at the trigeminal root entry zone

(REZ), usually by the superior cerebellar artery. (4,7,12)

Secondary TN: Caused by an underlying neurological disease, most commonly multiple
sclerosis or cerebellopontine angle tumors. (9,20) MS patients have a 20 times greater risk of

developing TN. (10,14)
Idiopathic TN: Diagnosed when no obvious cause is detected. (4,23)
Mechanisms of trigeminal neuralgia

The ignition hypothesis is currently the best-supported explanation for the pathophysiology of
TN. (1,19,26) According to this theory, focal demyelination at the root entry zone (REZ) in the
transition zone results in axonal hyperexcitability. (8,17) This promotes ephaptic transmission
(cross-talk). (5,21,27) This causes innocuous tactile stimuli carried by A-f fibers to activate
adjacent A-0 nociceptive fibers, which generate pain. In addition, the expression of voltage-
gated sodium channels changes, with upregulation of Nav1.3 and downregulation of Nav1l.7.
(6,7,28) This additionally increases neuronal excitability and facilitates the generation of
ectopic action potentials. Schwann cells also play an important role in both the degeneration

and regeneration of the myelin sheath following nerve injury. (22)

Upon injury, such as neurovascular compression, Schwann cells activate. They transition to a
repair phenotype. (7,22) Activated SCs no longer maintain myelin and instead begin to degrade
and engulf the myelin sheath via phagocytosis. (7,22) This focal demyelination creates short
circuits or ephaptic transmission between fibers, which is a primary cause of the sudden pain

episodes in TN. (5,9) Moreover, SCs release inflammatory cytokines such as TNF-a and IL-
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1B, as well as neurotrophic factors such as BDNF and NGF. They lower the excitability
threshold, promoting neuronal hyperactivity and chronic pain hypersensitivity. (5,22,28)

After the initial damage, Schwann cells play a key role in nerve regeneration. Activated SCs
proliferate and align into longitudinal columns known as bands of Biingner. These structures
create physical channels that provide guidance and structural support for regenerating axons.
Additionally, SCs secrete factors such as NGF, BDNF, and GDNF that nourish injured neurons
and stimulate their elongation. (22) Once the axon has successfully regrown, Schwann cells
wrap around it to form a new myelin sheath. This restores normal impulse conduction and

potentially alleviates neuralgic symptoms. (5,22)

3. Diagnosis
3.1. Clinical Symptoms
Diagnosis relies almost entirely on a thorough patient history. (29) The key criteria include:

Paroxysms: Sudden, severe pain attacks. They last from a fraction of a second up to 2 minutes.

(14) The pain is often described as shock-like, stabbing, or excruciating. (4,18,30)

Trigger Zones: The trigeminal neuralgia episodes are typically triggered by light stimulation.

Patients often report that talking, washing the face, or a breeze can cause pain. (9,24,31)

Refractory Period: After each attack, there is a brief interval in which the affected nerve
becomes temporarily less responsive to trigger stimuli. (7,30,32) This happens because the
high-frequency pathological repetitive neuronal discharges eventually cease, leading to a

temporary phase of neuronal inactivity. (4,12)

Phenotypes: Purely paroxysmal pain (TN1) or TN with concomitant continuous background
pain (TN2). (3,21) The TN2 pain is often described as aching or burning. (7,19) The presence
of continuous background pain in TN2 suggests central sensitization. (7,32) This means that
the central nociceptive system becomes hyperexcitable. (5,27) It leads to amplified signal
transmission within the brainstem and supraspinal modulating circuits. (7) A central
mechanism involving denervation supersensitivity in TN2 is associated with progressive nerve
root atrophy. (5) Patients with this type of trigeminal neuralgia are less responsive to
pharmacological therapy. They should be treated surgically to prevent further disease
progression. (4,10)
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3.2. Imaging and Differential Diagnosis
Magnetic Resonance Imaging (MRI) is performed to detect or exclude secondary causes. (25)
MRI can detect:

Identifiable diseases causing nerve damage, such as Multiple Sclerosis (demyelinating
plaques), tumors in the cerebellopontine angle, and vascular malformations such as aneurysms

or AVMs. (13,33)

Neurovascular Compression (NVC): Direct contact between the trigeminal nerve and a blood

vessel, most commonly the superior cerebellar artery (SCA). (3,31)

Morphological Nerve Changes: Objective signs of injury from compression, including nerve

atrophy (volume loss), indentation, dislocation, distortion, or flattening. (4,13,17)

Inflammatory Conditions: Uncommon pathologies like trigeminal lipomatosis or radiculitis

following infection or vaccination. (1,34)

Advanced Microstructural Changes: Using Diffusion Tensor Imaging (DTI), MRI can detect

demyelinating damage and localized edema within the nerve root. (7,26)

Global Brain Impact: Chronic TN can lead to gray matter volume reduction in areas like the

somatosensory cortex and thalamus. (3,28)

High-resolution sequences such as CISS (Constructive Interference in Steady State) and TOF
(Time-of-Flight) are essential for visualizing neurovascular contact and morphological

changes. (23,24,34)

Differential diagnoses for trigeminal neuralgia include Temporomandibular Disorders (TMD),

persistent idiopathic facial pain, and SUNCT syndrome. (1,29)

4. Treatment Strategies

Successful treatment of trigeminal neuralgia (TN) is achieved by a multidisciplinary approach.
It involves neurologists, neurosurgeons, dentists, and psychologists. (9) Psychological support

is necessary for patients to cope with the physical pain and emotional burden. (7,23)
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4.1. Pharmacological Treatment

Pharmacotherapy is the first defense against pain in TN. It’s meant to stabilize hyperexcited

neuronal membranes and reduce ectopic discharges. (6,20)

First-line Therapy: Carbamazepine (200-1200 mg/day) and Oxcarbazepine (600—1800
mg/day) remain the gold standard for initial medical treatment. (7,17) Carbamazepine is the
only drug for TN approved by the FDA. (4) It offers initial relief in nearly 90% of patients.
However, its effectiveness decreases over time, with an approximately 50% success rate.
(14,21,23) It has a lot of side effects like ataxia, dizziness, somnolence, hyponatremia, as well
as a rare risk of aplastic anemia. (3,17,30) Oxcarbazepine is a structural analog that is often
better tolerated. (7,9) It has a lower risk of drug interaction. However, it carries a higher risk
of hyponatremia. (2,15) The side effects of both these medications limit their utilization in

elderly patients, cardiological patients, and athletes. (3,25,35)

Adjuvant and Second-line Therapies: If first-line agents are ineffective or poorly tolerated,

medications such as Lamotrigine, Gabapentin, Pregabalin, and Baclofen may be substituted or

added. (5,6,26)

Lamotrigine acts as a sodium channel blocker but requires slow titration over several weeks to
avoid severe skin reactions, such as Stevens-Johnson syndrome. (8,9) The slow onset makes it

unsuitable for acute use.

Baclofen is particularly useful in patients with multiple sclerosis who experience spasticity.
(6,14) Adverse effects are common and occur in up to 75% of patients. They include muscle
weakness, nausea, sedation, confusion, and hallucinations. (6,12) To avoid severe withdrawal

symptoms, baclofen should always be discontinued gradually. (9)

Botulinum toxin type A is an adjunctive treatment. (12,25,26) Administered via subcutaneous
injections, it provides a local effect of pain relief for up to three months. (20) It interacts with
the SNARE complex (specifically SNAP-25) to block the fusion of synaptic vesicles. (3,6)
Side effects are typically local and transient, resulting from temporary involvement of adjacent
motor nerve fibers. These include facial asymmetry, drooling, and mild weakness of the

masticatory muscles. (5)

Acute Pain Management: In-hospital management of severe paroxysms may require
intravenous (IV) rescue therapy. This route of administration is preferred during a crisis when

medications cannot be taken orally. (1,33)
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Phenytoin (15 mg/kg) and Fosphenytoin can provide rapid relief but require cardiac and blood

pressure monitoring due to a risk of hypotension and asystole. (11,23)

IV Lidocaine (1.5-5 mg/kg) is another rescue option that modulates both peripheral and central

pain mechanisms. Its side effects include dizziness or potential arrhythmias. (12,33)

Complementary and Investigational Options: Electroacupuncture combined with low-dose
carbamazepine has demonstrated a synergistic analgesic effect. It offers an alternative for

patients unable to tolerate high pharmacological dosages. (3,17,35)

New selective Nav1.7 blockers, such as Vixotrigine, are currently in phase 3 trials and may

offer better tolerability by targeting nociceptive afferents without central nervous system

depression. (10,28)
4.2. Surgical Treatment

Surgical intervention is especially useful in patients who don’t respond to pharmacological
treatment or suffer from its side effects. (1,21) It has a greater success rate; however, invasive
treatment always carries risks. The following section describes the most commonly performed

surgical procedures. (4,5)

Microvascular Decompression (MVD): It is the treatment of choice for classical TN caused by
neurovascular compression. (3,36) This non-ablative procedure is performed by suboccipital
craniotomy. (6,37) After identifying the offending vessel, the practitioner separates it from the
nerve root entry zone using a prosthesis such as a Teflon sponge. (7,25) Most commonly, the
superior cerebellar artery is the one to compress the trigeminal nerve. (4,8,31) MVD offers the
highest long-term success rate. 62-89% of patients remain pain-free five years after the
procedure. (5,9,20) Potential complications include a small risk of mortality (0.3%), hearing

loss (1.8-5%), and cerebrospinal fluid leaks (1.6-4%). (4,5,38)

Neuroablation: This technique involves controlled damage to the trigeminal nerve to interrupt
pain transmission. (5,39) It is preferred for elderly or frail patients who cannot undergo major

surgery. (6,17)

e Percutaneous Techniques: These include radiofrequency thermocoagulation (thermal
damage), balloon compression (mechanical damage), and glycerol rhizolysis (chemical
damage) of the Gasserian ganglion. (6,7,17) They provide immediate relief. (14)
Unfortunately, they are associated with more recurrent cases and sensory loss or facial

numbness. (8,9,24)
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e Stereotactic Radiosurgery: This is a non-invasive, ablative procedure. It includes the
use of the Gamma Knife or CyberKnife. (7,17,21) It focuses ionizing radiation on the
trigeminal root entry zone. (9) Unlike other surgical interventions, the pain relief is
delayed by weeks or up to six months. (4,8) It also has a higher recurrence rate

compared to MVD. (9,23)

Internal Neurolysis (Nerve Combing): This procedure is used when no neurovascular
compression is identified intraoperatively. (7,9) The nerve fascicles are divided longitudinally
to interrupt any abnormal signaling. (9) While effective, this procedure carries a significant

risk of facial hypoaesthesia and anesthesia dolorosa. (5)

Tab. 1 Comparison of Treatment Modalities Effectiveness (3-5,7,20,23,26,38)

Treatment Initial effectiveness | 5-year pain-free Key notes
Carbamazepine 70-90% initial 50% ~50% require
response additional
treatment/surgery
within 5-10 years
Oxcarbazepine Comparable to CBZ | — Better tolerability,
fewer interactions
MVD 80-96% 62-89% (~70% at Gold standard for
10 years) classical TN
Radiofrequency High immediate 26—-82% Higher recurrence than
relief MVD
Balloon High 55-80% Preferred in
compression frail/elderly
Gamma Knife Delayed onset 30-66% Weeks—months to
effect
Glycerol rhizolysis | Moderate 19-58% Highest recurrence
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5. Impact on Quality of Life with Special Consideration of Athletes

TN dramatically impairs daily functioning and social interactions. The patients live in a
constant fear of pain. (5,6) This leads to severe psychosocial stress. Literature describes suicidal

thoughts and attempts in TN patients. (4,7,18)

The trigeminal neuralgia episodes are excruciating; the pain is described as the worst a person
can endure. (8,11) Even treated patients can experience recurrent attacks, which cause a
profound mental health impact. (5,19) TN patients present a significantly higher risk of
developing comorbid psychiatric conditions, including anxiety, depression, and sleep
disorders. (9,18,35) Research estimates that TN patients have a three times higher risk of
anxiety and depression compared to the general population. Approximately 35.7% of patients
suffer from mild to severe depression, and half experience anxiety symptoms. (9,18) The
prevalence and severity of mental health disorders correlate with both the strength of pain and
duration of the main disease. (4) However, the difference between the suicidal rates in different
TN phenotypes has been described. Whereas the anxiety level is high for both TN types, the
risk of suicidal ideation is significantly higher in patients with TN Type 2. (18)

5.1.Unique Challenges for Athletes

Because of its extreme and unpredictable character, trigeminal neuralgia is specifically
challenging for people with an active lifestyle. (4,7) The key problem for athletes is that pain

episodes can be triggered by routine elements of training. (15,25)
The most common triggers connected to physical activity are:

Movement: Rapid head movement can cause the pain episode. This involves talking or heavy

breathing. (10,30)

Environmental Factors: Things such as air breeze, changes in temperature, or humidity can
trigger the pain. This is especially important for outdoor activities such as jogging or cycling.

(11,40)

Hydration: Maintaining hydration during exercise can be challenging, as drinking cold fluids
may stimulate intraoral trigger zones and provoke pain attacks. Although it is challenging for
all patients with trigeminal neuralgia, athletes during training are exposed to multiple stimuli

that may increase susceptibility to pain attacks. (7,20)
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Treatment in active individuals

Standard pharmacological treatment with antiepileptic drugs is associated with adverse effects

that can impair sports performance. (4,10)

Ataxia, dizziness: These are the most common side effects. (4,14) They can significantly
increase the risk of falls and injury by impairing balance and reaction time. They also affect

performance in sports requiring precision. (9,10)
Somnolence: Carbamazepine can cause low concentration and reaction time. (5,9)

Hyponatremia: Both carbamazepine and oxycarbamazepine can cause hyponatremia. It is

especially important in athletes, as they also lose electrolytes in sweat. (4,12,17)

Because of the side effects of the pharmacological treatment, surgical intervention is often
considered early in active individuals. (14) The exception is botulinum toxin type A. It is
administered subcutaneously or submucosally and does not cause systemic side effects, such
as affecting the body's overall function or performance. (4,20) The effects are local, and the

pain relief lasts for approximately three months. (5,6)

However, microvascular decompression is still considered the gold standard for TN treatment.
It targets the cause of the pain rather than reducing the symptoms. (20,23,39) When nerve
compression is dealt with, many patients are able to completely discontinue pharmacological

treatment. (5,41)

When it comes to Electroacupuncture, it can be useful in inoperable cases. (7) It is an adjuvant
therapy that allows dosage reduction. This can significantly increase tolerance of the treatment

by reducing side effects. (35)

6. Summary and Conclusions

Trigeminal neuralgia (TN) is a chronic neuropathic pain syndrome. (1) It is characterized by
sudden, unilateral, and brief episodes of pain. (3,5) Patients describe the pain as electric, shock-
like, or stabbing with great force. (18,24) It is limited to the area of one or more branches of
the fifth cranial nerve. (4,23) The condition predominantly affects individuals over the age of
50, with a slight female predominance. (3,11) It is etiologically classified into classical TN
caused by neurovascular compression, secondary TN resulting from underlying diseases such

as multiple sclerosis or tumors, and idiopathic TN where no cause is identified. (7,9) Diagnosis
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relies almost entirely on a thorough clinical history to identify pathognomonic features.
(9,17,25) The pain is caused by stimulating trigger zones with refractory periods following
episodes. (27,32) Magnetic resonance imaging (MRI) is essential to exclude structural causes
and evaluate morphological changes, such as nerve root atrophy at the entry zone to the
brainstem. (1,13) Effective management of TN requires a multidisciplinary approach. (3,9,21)
The extreme intensity of the pain is linked to a significant risk of anxiety, depression, and
suicidal ideation. (6,18,39) It is especially noticeable in the TN Type 2 phenotype characterized
by concomitant continuous background pain. (7,18) Pharmacotherapy with sodium channel
blockers, specifically carbamazepine and oxcarbazepine, is the first-line standard. (4,17,42) Its
long-term utility is, however, often limited by reduced efficacy and adverse effects like ataxia,
dizziness, and hyponatremia. (20,35) These are particularly concerning for physically active
patients and athletes. (6,9,35) Microvascular decompression (MVD) remains the surgical gold
standard for classical TN, especially in recurrent cases. (8,23) MVD offers durable relief and
pain-free rates of 62—-89% at five years by directly addressing the cause of the pain. (3,8) In
elderly or medically frail patients, less invasive neuroablative procedures such as stereotactic
radiosurgery or balloon compression serve as alternatives. (10,17) Unfortunately, they carry
higher recurrence rates and the risk of permanent sensory deficits. (6,23) MVD demonstrates
superiority over chronic pharmacotherapy for long-term pain control. (15,20) Moreover,
specific requirements of athletes for maintaining motor coordination and metabolic safety
indicate the need for early consideration of surgery or local botulinum toxin type A. (7,21,26)
These modalities help avoid debilitating systemic drug effects. Ultimately, clinical outcomes
and prognosis are highly dependent on the pain phenotype, as TN Type 2 patients represent a
more therapeutically challenging group. They tend to require more aggressive and

comprehensive neurological and psychological support. (4,5,18)
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