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ABSTRACT

Trigeminal neuralgia (TN) is a condition characterized by recurrent severe paroxysmal pain and neurovascular
dysfunction. The pain can occur sporadically or can be triggered by mild mechanical insults, and is described as being
similar to that of an eletric shock. The pain is often restricted to one side of the face, and the duration ranges from seconds
to minutes. TN is caused by the loss of the myelin sheath that surrounds Schwann cells of the trigeminal nerve. This
demyelization exposes the nerve, rendering it vulnerable, and causes the axon to become sensitive and hyperexcitable.
Therapeutic treatments for TN include the use of sodium channel blockers such as carbamazepine and oxcarbazepine,
and when this is not effective, surgical intervention is suggested, such as microvascular decompression and gamma knife
radiosurgery, with the main goal being to alleviate the severe pain in the patient and thus improve quality of life.
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INTRODUCTION

Trigeminal neuralgia (TN) is a disorder characterized by recurrent severe paroxysmal pain that is restricted to the
trigeminal area and presents neurovascular dysfunction (1). TN can be classified into mild idiopathic TN, classic TN with
morphological changes of the trigeminal root near the pons, and secondary TN due to other diseases (2). The disorder
often occurs on one side of the face and affects one or more parts of the trigeminal nerve (3). Neuropathic pain is a
unilateral disorder that can occur sporadically or can also be caused by mild mechanical insults. The duration of the pain
ranges from just a few seconds to up to two minutes (4). Various daily activities such as drinking, eating, chewing,
speaking, combing the hair, yawning, etc. can trigger this neuralgic pain (5).

TN generally arises between the ages of 40 and 60, with an incidence of approximately 16 individuals per 100,000. It
affects mostly women and is characterized by intermittent pain that is described as similar to electric shocks (6). In
approximately 12-18% of patients, secondary TN can be caused by benign tumors or multiple sclerosis (7). The disease
can appear sporadically in children and could be due to genetic alterations that contribute to the pathological state.
Moreover, TN causes very severe facial pain, which can present in different forms (8). The patient feels pain in the second
maxillary or third mandibular area of the face, with the right side being affected with greater incidence. The disease
usually affects only one side of the face and is rarely bilateral (9). When it does occur bilaterally, it provokes great concern
because there could be other underlying causes, such as tumors. Furthermore, patients suffering from this painful disease
can experience difficulty in sleeping and can develop anxiety and depression (10).
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DISCUSSION

In TN, the trigeminal nerve leaks the myelin sheath surrounding its Schwann cells due to vascular problems (11).
Neurophysiological and histological studies show that the loss of the myelin sheath makes the nerve vulnerable, and the
axon becomes hypersensitive and hyperexcitable (12) (Fig.1). The fibers that demyelize are the non-nociceptive and more
sensitive type Il sensory A fibers (13). Hyperexcitability may cause high-frequency writhing in the patient that may be
unrelated to neuropathic pain (14). Facial pain can be continuous and different from paroxysmal pain. The demyelization
of the nerve root causes damage to the nociceptive system by inhibiting it, which is an effect that can also occur after
surgical treatment (15).

MECHANISMS OF TRIGEMINAL NEURALGIA
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Fig. 1. A trigger, which is often a mechanical insult, activates the trigeminal nerve that lacks myelin and is hyperexcitable
and hypersensitive, resulting in neuropathic pain that can lead to anxiety, depression, and sleep problems. A tumor can
cause secondary trigeminal neuralgia, which provokes neuropathic pain.

Diagnosis and Treatment

The diagnosis of TN is made based on the medical history of the patient that is conducted by neurologists and/or
maxillofacial experts in the field (16) (Table I). The treatment of acute pain must be specifically and promptly addressed
by doctors, as suggested by the International Headache Society (IHS) and the International Association for the Study of
Pain (IASP) (17).

Table I. Diagnostic criteria for trigeminal neuralgia.

e Local facial pain on the trigeminal nerve e Age of onset less than 40 years

e Sudden pain o Difficulty controlling pain

e Periodicity of onset of pain e Poor response to carbamazepine

e Pain remission e Family history of the disease

e Reduction of pain attacks after pharmacological e Episodes of pain that is similar to electric
treatment shock
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Therapeutic treatment often includes drugs and may also include surgical interventions such as radio surgery,
microvascular decompression, and deep neuromodulator stimulation of the brain and motor cortex (18). Drug therapy is
considered the first line in treatment but is not always effective and can cause unwanted side effects. The most widely
used pharmaceutical is carbamazepine, a blocker of voltage-gated and frequency-dependent sodium channels which is an
anticonvulsant and analgesic drug used to control seizures and bipolar disorder (3). Although the use of sodium channel
blockers such as carbamazepine and oxcarbazepine are effective, carbamazepine is often more tolerable. However, further
studies are needed to understand the real mechanisms of these two drugs.

Therapeutic drugs can generate side effects such as dizziness, ataxia, diplopia, and increased levels of
aminotransferase (also called transaminase), ALT, GPT, or SGPT, which is a fundamental enzyme for our body,
especially in the brain and liver (19). Normally, the presence of this enzyme is minimal, but in the case of trigeminal
neuropathy, the enzyme, which represents a negative marker for the organism, is released into the body in considerable
quantities and ends up directly in the blood (20).

Furthermore, drugs that inhibit serotonin receptors or target the calcitonin gene are often helpful (21). Therefore,
monoclonal antibodies against calcitonin gene-related peptide (CGRP) have shown an effective therapeutic effect against
headaches (22).

Surgical procedures

When drugs have no effect on chronic trigeminal neuralgia in patients, our group at the Maxillofacial Surgical Unit
of the "G. Mazzini" Civil Hospital in Teramo, Italy, suggests the surgical route. Surgery has been shown to be effective
in reducing the severity and frequency of neuralgia attacks and allows the patient to avoid excessive doses of therapeutic
drugs (23). The study of TN in recent years has seen notable updates in surgical methods, magnetic resonance imaging
(MRI), classification, and clinical diagnosis (24). Diagnostic difficulties are often present since many patients suffering
from this pathology present both proximal attacks and continuous localized pain. But these difficulties are now overcome
with new MRI methods that are capable of distinguishing a small neurovascular contact and real vascular compromise
(25).

The most widely used and effective surgical interventions are microvascular decompression and gamma knife
radiosurgery, with the help of MRI. Surgery may involve the peripheral block of the branches of the trigeminal nerve
(neurectomy) which anesthetizes the neuralgic part of the face. However, this procedure is rarely used as it is too painful
(26). Other surgical methods involve damaging the trigeminal ganglion using radiofrequency thermocoagulation,
treatment with glycerol, or through mechanical compression (27). Alternatively, a lesion of the trigeminal root can be
performed with a gamma knife, without damaging the pons. This is a more updated procedure that eliminates pain and
has been found to be successful in various studies (28).

However, according to data in the literature, it seems that the most effective and long-lasting surgical method is
microvascular decompression of the trigeminal nerve root, although the mechanisms for this still remain unclear (29). In
TN, vascular compression of the trigeminal nerve root seems to be the main cause of pain, but sclerotic plaques can also
be responsible for the disease. In most cases, these surgical treatments relieve pain significantly and create important
relief for the patient.

CONCLUSIONS

TN causes neuropathic pain (usually unilateral) that can be induced by low-intensity mechanical insults, and which
may last for seconds to minutes. The cause of this pain is due to the loss of the myelin sheath of Schwann cells, which
makes the nerve vulnerable (A fibers) and causes the axon to become sensitive and hyperexcitable. Drug therapy usually
involves the use of carbamazepine, a sodium channel blocker that is also used for seizures, bipolar disorder, and epilepsy.
When pharmacological therapy does not work, a surgical course is suggested, such as microvascular decompression,
percutaneous ganglion lesions and gamma knife radiosurgery. With TN, the main goal is to alleviate the severe pain and
improve the patient’s quality of life.
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