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Treatment of chronic pain in dentistry using anticonvulsants

Tratamento da dor cronica na Odontologia com o uso de anticonvulsivantes
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ABSTRACT

Pain can be characterized as a sensorial and emotional experience in an unpleasant and personal way. It is usually associated with real tissue
damage and may be caused by the involvement of chemical and physical agents or by subjective and psychological aspects. This study
aimed to review the literature regarding the use of anticonvulsants in the treatment of chronic pain, the most used drugs, the efficacy of
each one of them, the pros and cons of their use and the pathologies associated with chronic pain. Orofacial pains are considered complex
and multifactorial and often do not respond well to treatment with common analgesics. The carbamazepine is used since the 60s, but their
prolonged use can alter liver function. Phenytoin when consumed by more than three months cause gingival enlargement and clonazepam
reduces patient symptomatology up to70%. Therefore, in order to improve the quality of life of patients suffering with chronic pain, the
anticonvulsant drugs were introduced to the pharmaceutical market. As this problem is extremely subjective and individual, there must be
scientific evidence to correctly perform the diagnosis and treatment of this condition.

Indexing terms: Anticonvulsants. Chronic pain. Dentistry. Pain.

RESUMO

A dor é caracterizada como uma experiéncia sensorial e emocional, de forma desagradavel e pessoal. Geralmente estéd associada a um dano
tissular real, podendo ser causada pelo envolvimento de agentes quimicos e fisicos ou também por aspectos subjetivos e psicolégicos. Esta
pesquisa objetivou revisar a literatura a respeito do uso dos anticonvulsivantes no tratamento da dor crénica, os farmacos mais utilizados,
a eficacia de cada um deles, os prés e os contras do uso desses medicamentos e as patologias associadas a dor cronica. As dores orofaciais
sao consideradas complexas e multifatoriais e ndo costumam responder bem ao tratamento com analgésicos comuns. A Carbamazepina é
utilizada desde a década de 60, mas o seu uso prolongado pode alterar as funcdes hepaticas. A Fenitoina quando consumida por mais de trés
meses causa hiperplasia gengival e o Clonazepam reduz em até 70% a sintomatologia dos pacientes. Portanto, com o intuito de melhorar a
qualidade de vida dos pacientes acometidos pela dor cronica, é que foram introduzidos no mercado farmacéutico os anticonvulsivantes. Pelo
fato desse quadro clinico ser extremamente subjetivo e individual, é necessario que haja embasamento cientifico para realizar de forma correta
o diagnostico e tratamento dessa condicao.

Termos de indexac¢do: Anticonvulsivantes. Dor crénica. Odontologia. Dor.

INTRODUCTION

when understanding the patient's complaint. Orofacial
pain is characterized by the high probability of developing

Pain can be characterized as a sensory and
emotional experience, manifesting itself in an unpleasant
and personal way. It can be associated with real tissue
damage, caused by the involvement of chemical and
physical agents or also by subjective and psychological
aspects. These are very important and crucial factors

chronic pain'.

Among the orofacial pains, temporomandibular
disorders are the most common one. It can be described as
persistent and recurrent, and may become chronic; affecting
in most cases the temporomandibular joint (TMJ), ears,
masticatory muscles, eyes, face, back and cervical region?.
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Anticonvulsants (ATC) are a class of drugs
widely used in the treatment of orofacial chronic pain.
In general, they are usually associated with analgesics,
anti-inflammatories,  alternative  therapies or non-
pharmacological integrative therapies. The ATC acts by
potentiating the inhibitory action of neurotransmitters
called gamma-aminobutyric (GABA) and easily cross
the blood-brain barrier and membranes. The most
common drugs used to treat this kind of chronic pain
are anticonvulsants such as phenytoin, carbamazepine,
gabapentin, topiramate and benzodiazepines like
diazepam and clonazepam, which in addition to anxiolysis'
activity, can also exercise anticonvulsant fuction+.

The aim of this research was to review the literature
regarding the use of anticonvulsants as medical therapy
for chronic pain, demonstrating the most used drugs, the
effectiveness of each one of them, their pros and cons and
the pathologies related to chronic pain.

Anticonvulsant drugs

The drugs’ mechanism of action used to
treat chronic pain may vary according to the drug.
Benzodiazepines are anxiolytics that have anticonculsivante
activity and act by boosting the inhibitory action of GABA
neurotransmitters. Phenytoin and carbamazepine inhibit
the function of sodium channels, whereas gabapentin
inhibits the function of calcium channels®.

Long-term use of gabapentin may cause mild to
severe clinical complications such as tremor, drowsiness,
dizziness, mental confusion, hypertension, hypotension,
bradycardia, erythematous  eruptions, diarrhea,
epigastralgia, hepatic abnormalities, visual accommodation
difficulty and gingival hyperplasia. In cases of severe
adverse events, it may be replaced by oxcarbamazepine
which is better tolerated; however, there is a risk of cross-
allergic reaction between the two drugs®®.

Topiramate is an anticonvulsant grug that has
a unigue chemical structure, it was synthesized from
substances analogous to fructose and inhibits the
gluconeogenesis process. At the end of 1990, the first
studies demonstrated its efficacy and tolerability of the
in the treatment of migraine. Its absorption is accelerated
and occurs in the gastrointestinal tract, and binds to only
10% of the plasma proteins and its excretion is unchanged
through the urine®.

Pregabalin belongs to the group of anticonvulsants
and has antiepileptic and analgesic effects. It is considered
gabapentin successor drug, at least in therapeutic profile.
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It has linear pharmacokinetics and the absorption is not
altered with increasing dose, and the bioavailability may be
higher than 90% in healthy individuals. Its drug interaction
is minimal, being absorbed in the small intestine, with
small metabolism and almost 90% excreted unchanged by
urine’.

Phenytoin is a favorable cost-effective drug, is the
first-line medication for the treatment of epilepsy. Also, it
may be indicated to treat depression and neuropathic pain.
It is a medicine with good properties, but has very relevant
adverse effects in relation to other anticonvulsants. Its
main quality is to stabilize the membranes of nerve cells,
both during rest and in potential action, preventing
repetitive neural deflagrations caused by the passage
of intracellular current. The main adverse reactions of
phenytoin are psychic alterations, hyperglycemia, mental
confusion, ataxia, insomnia, nausea, hypotension and
gingival growth’.

Clonazepam has antiepileptic activity, defined
by its chemical structural form belonging to the
benzodiazepine group, also exerts an anticonvulsive
effect, acting as depressant of the central nervous system,
increasing or even facilitating the action of GABA, which is
a potent inhibitory neurotransmitter of the nervous central
system. The use of clonazepam is contraindicated in
patients with renal impairment. Diazepam belongs to the
same drug group described above, and besides presenting
the property anticonvulsivante, is a sedative employed
to improve the quality of sleep, to reduce parafunctional
habits and to relax the musculature. However, it presents
a great risk of dependence when used in a prolonged and
indiscriminate way?>®.

Pathologies associated with chronic pain

Trigeminal neuralgia

Trigeminal nerve neuralgia is an intensely painful
condition caused by irritation of one or more branches of
the fifth cranial nerve. It is identified by outbreaks of pain
in shock and burning. It has a short duration, is usually
caused by a non-nociceptive touch, and depending on
its cause it may become a chronic irritation. Initially the
pain is mild, and can progress to a more intense phase.
Clinically it is possible to observe paraesthesia, loss of
corneal, mandibular and sneezing reflexes. In addition, the
patient may report some hearing disorder. It occurs more
frequently in elderly and women, being rare before the 35



years. Diagnosis can be made through clinical examination,
magnetic resonance imaging and computed tomography
of the skull*.

The treatment may be using medicines and, when
necessary, surgical. Some antiepileptic and antineuronal
agents are effective in improving symptoms, as they activate
the pain suppressor system and have a psychotropic effect.
In most cases the drug of first choice is Carbamazepine,
being effective when prescribed in the dose of 300
milligrams, 3-4 times a day. Medications for the treatment
of trigeminal neuralgia are effective in approximately
80% of cases. The surgical treatment occurs through
neurosurgical decompression of the trigeminal root, aiming
the eliminating the distortion of the trigeminal nerve entry
zone in elongated vessels, tumors, granulomas, arachnoid
adhesions, among others. The improvement of symptoms
is immediate in most cases*>*.

Burning mouth syndrome

Burning mouth syndrome (BMS), also known as
glossidinium, glossopyrosis, stomatodynia or burning lips
syndrome is a chronic condition with difficult diagnose
and treatment. According to the International Association
for the Study of Pain (IASP), this syndrome is represented
by an intraoral sensation of burning in tongue, anterior
half of the hard palate and mucosa of the upper lip. Heat,
pruritus, pain, edema and foreign body sensation may still
be reported. It primarily affects women after menopause
episode. Generally reaches patients with ages between 54
and 71.2 years®.

The oral burning syndrome can be clinically
manifested in three ways: type 1 (absence of symptoms
in the morning, however, on waking and as the day
progresses the pain starts and increases progressively,
and has its apex in the early evening), type 2 (continuous
sensation of burning during the day) and type 3 (may or
may not present symptoms and occur in less common sites
such as mouth floor and throat). Oral use of Clonazepam is
the indicated treatment, since this medication reduces the
burning sensation®1°.

Bruxism

Bruxism is considered a parafunctional disease. It
is known for grinding teeth during the night period and
may be associated with involuntary jaw activity caused by
conscious habits such as biting objects, cheeks, and lips;
it can also be caused by trauma, malocclusion, muscular
tension and dental premature contact'".
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Its diagnosis is usually made at more progressive
stages of the disease. Children may develop bruxism after
eruption of deciduous central incisors due to gingival
lacerations, immaturity of neuromuscular masticatory
system and breastfeeding time; some studies report a
lower incidence of bruxism in children who have had
longer breastfeeding'.

Physiological alterations of can be associated
amidst systemic factors, such as nutritional, vitamins and
mental deficiencies, cerebral palsy, allergies, alteration of
the digestive tract and use of drugs like dopamine, which
can cause nausea, increases the frequency of heartbeat and
muscle tone, initiating the masticatory rhythmic activity
of masseter muscle. Patients may experience headache,
dental wear, dental hypersensitivity, mandibular joint
disorders, fatigue and hypertrophy of chewing muscles''2.

The treatment of this pathology consists in a
multidisciplinary work, where the dental surgeon acts in
non-invasive activities aiming the protection of the tooth
with restorative procedures, myorelaxant plaques and
orthodontic treatment. In some situations, in severe cases
there may be the need of complementary treatments
using analgesics, anti-inflammatories, anticonvulsants
and benzodiazepines. Multidisciplinary intervention with
medical, phytotherapy and psychological treatment may
be necessary'''3.

Hemicrania continua

Hemicrania Continua (HC), or Continuous
Headache, is an idiopathic disorder, and may be associated
with trauma following surgical procedure, aneurysm, organ
transplantation, temporomandibular joint dysfunction,
human immunodeficiency virus infection (HIV), and
intracranial tumor. It is diagnosed by clinical examination,
reports and analysis of previous cases and through the
experience of specialists. Gabapentin is an anticonvulsant
drug used to treat epilepsy, neuropathic pain and other
types of headache; its action mechanism on analgesia is
still unknown?.

Topiramate is an anticonvulsant with multiple
mechanisms of action, including sodium channel blockade,
inhibition of calcium channels and of carbonic anhydrase;
has also been used in the treatment of HC, in cases of
patients intolerant to Indomethacin. The use of topiramate
demonstrated a benefit in dosages of 100-200 milligrams /
day, according to a report of 5 patients in a study developed
by Rocha de Moura et al.’?. Contrary to the anticonvulsant
group, carbamazepine was ineffective in the treatment of
hemicrania continua?.
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Temporomandibular dysfunction

Temporomandibular dysfunction (TMD) presents
a multifactorial cause, identified by a chronic facial pain,
affecting the masticatory muscles and temporomandibular
joint, female individuals with ages between 19 and 40
years are most affected. It is difficult to diagnose because
its symptomatology is extensive, presenting headache,
joint pain, radiated pre-auricular pain, tinnitus, difficulty
and cracking when performing mouth opening and closing
movements, lateral mandibular deviation, bruxism and
malocclusion. In addition to these symptoms, the patient
may present cervical lordosis, since the temporomandibular
joint is directly related to the cervical region through the
neuromuscular system'.

In order to adequately treat TMD and to offer
the patient the probability of success treatment, it is
necessary a multidisciplinary interaction composed by
dentist, physiotherapist, neurologist, otorhinolaryngologist
and psychologist. The initial treatment of TMD is made
with myorelaxant plaques, and in cases of no positive
results, pharmacological treatment with analgesics,
nonsteroidal anti-inflammatory drugs, anticonvulsants and
benzodiazepines may be performed'#'>.

Neuropathic pain

Neuropathic pain affects the somatosensory system
after the manifestation of pathologies such as diabetes
mellitus, herpes simplex and zoster, and it is presented in a
chronic form. Neuropathic pain can be divided into central
(caused by spinal and supraspintal lesions through the
somatosensory and nociceptive pathways) and peripheral
(caused by damage to the central pathways and depends
of central sensitization)'.

The treatment for this clinical condition can
be performed by physical exercises, physiotherapy and
psychotherapy, however its effectiveness is still limited.
Another option is pharmacological treatment with
anticonvulsants, antidepressants and some opioid drugs.
Anticonvulsants acting on gamma-aminobutyric acid-
activated transmembrane metabotropic receptors (GABA)
are the most indicated medicines because present a higher
rate of absorption, potency and response. However, side
effects such as vertigo, dizziness, and peripheral edema
may arise’®.

Myofascial pain
Myofascial pain results from face skeletal muscle
disorder; facial muscles contain rigid fibers and nodular
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regions of contraction in their interior, called trigger points,
responsible for stimulating local or referred pain. The
trigger points can be activated by injuries, trauma, muscle
fiber fatigue and febrile states, presenting multifactorial
etiology"’.

During its manifestation, the present symptoms
can be headache, ear pain, maxillary sinus and TMJ. It can
present odontalgias, lacrimation, constant nasal coryza,
torticollis and increased salivary flow. It reaches mainly
female people and the diagnosis is performed through
anamnesis and physical examinations. In most cases it is
difficult to close an accurate diagnosis because it resembles
other pathologies such as post-herpetic neuralgia,
epicondylitis, earache, dysmenorrhea, bursitis and tension
headache. The treatment can be performed through
injection of anesthetic solution, ultrasound therapy,
therapeutic massages and musculature physical therapy.
The pharmacotherapy is done with anticonvulsants, NSAIDs
and antidepressants, all accompanied by re-education of
parafunctional behavioral and alimentary habits'.

In the treatment of these clinical conditions
anticonvulsants are the most commonly prescribed
heterogeneous drugs in combination with other drugs and
/ or integrative therapies.

DISCUSSION

Pain is characterized as an immeasurable
phenomenon and is divided clinically into acute (short
duration and usually has well defined cause) and chronic
(it is constant and its treatment is difficult)".

According to the study published by Ferreira
et al.", orofacial pain affects the ears, eyes, face, back
and cervical region. The etiology is considered complex
and multifactorial, having as examples, predisposing
factors, stress, emotional instability, trauma and muscular
hyperactivity.

In the 1990s, studies on topiromato were initiated
from a research project with the intention of discovering
substances analogous to fructose that inhibited the
gluconeogenesis process. The research also demonstrated
the efficacy and tolerability of this drug in preventive
treatment of migraine'®.

It also can be considered a drug for alternative
treatment of classic and symptomatic trigeminal neuralgia.
The main adverse effects mentioned are dizziness,
drowsiness, weight loss and nausea®.



In the study conducted by Domingues et al.®, were
analyzed eight patients diagnosed with classic trigeminal
neuralgia. The initial administrated dose of topiramate to
patients ranged from 25mg to 100mg per day. For eight
weeks the patients did not present intolerance. In the total
number of patients, two were previously had treated the
disease using carbamazepine at a dose of 1200 milligrams
per day and carbamazepine at 600 milligrams per day;
one was affected by moderate neuralgia and the other
received little treatment response. In the eight patients
taking topiramate, only one presented intolerance and the
treatment had to be discontinued.

In this same study, a complete remission of
painful attacks was observed in three patients who used
topiramate at a dose of 50, 75 and 100 milligrams / day.

Neuropathic pain does not respond well to
treatment with common analgesics. In this situation, tricyclic
antidepressants and, mainly, anticonvulsants are used for
the treatment of central or peripheral pain'’. According to
Campesatto et al.’®, gabapentin is generally indicated in the
treatment of neuropathic pain, associated with trigeminal
nerve, post-herpetic neuralgia and diabetic neuralgia.

Pregabalin, considered a successor drug of
gabapentin, is structurally viewed as analogue of the
GABA transmitter. The main mechanism of action is the
reduction of the release of neurotransmitters that results in
neuronal hyperexcitability, causing a reduction of calcium
flow and also reducing the presence of glutamate and
norepinephrine in synapses'.

Phenytoin is considered a drug of first choice in the
treatment of epilepsy, it is also widely used in the treatment
of neuropathic pain. According to Mendes et al.”’, when
used for a long period of time, more than 3 months, it can
cause gingival enlargement. Children, adolescents, young
adults up to 30 years of age are most affected.

According to Mendes et al.’, carbamazepine has
been used since the 1960s and demonstrated efficacy
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