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REsumo

A paralisia cerebral (PC) é caracterizada por leséo
cerebral ndo progressiva, sendo a causa mais frequente
de deficiéncia fisica infantil. Os problemas neuromuscu-
lares afetam a saude bucal, sendo o bruxismo um acha-
do frequente. Este é caracterizado pela aplicagéo de
forgas excessivas nos musculos mastigatérios, poden-
do causar disfungéo da articulagao temporomandibular,
dores de cabeca e desgaste dentario. Recentemente
a injecéo local da toxina botulinica foi relatada como
excelente opgao terapéutica. O objetivo deste estudo
foi realizar reviséo de literatura sobre o tratamento do
bruxismo com a utilizagéo da toxina botulinica na PC.

Palavras-chave: paralisia cerebral; bruxismo;
toxina botulinica.

ABSTRACT

Cerebral palsy (CP) is characterized by non-
progressive brain injury, the most common cause of
child disability. Neuromuscular problems affecting oral
health, being bruxism a frequent finding. This is char-
acterized by the application of excessive forces in the
masticatory muscles, may cause temporomandibular
joint dysfunction, headaches and tooth wear. Recently,
the local injection of botulinum toxin was reported as
excellent therapeutic option. The aim of this study was
to conduct a literature review on the treatment of brux-
ism with the use of botulinum toxin in the PC.
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Introduction

erebral palsy (CP) is a general term that includes very different clinical

manifestations that have in common motor difficulty due to a brain

injury. It is the most frequent cause of physical disability in children.
The incidence reported in the literature varies widely, ranging from 2.0 to
2.5 cases per 1,000 live births (1). In addition to motor compromise, required
to characterize CP, other variable frequency changes are mental retardation,
seizures, language disorders, visual disturbances, behavioral disorders, or-
thopedic disorders (2), malnutrition conditions, obesity, and hydrocepha-
lus (3, 4). CP may occur during the prenatal, perinatal, or postnatal period;
may be congenital, genetic, inflammatory, infectious, anoxic, traumatic, or
metabolic (1); and may be clinically classified as spastic, athetoid, ataxic, and
mixed (5).

Neuromuscular problems due to CP can significantly affect oral health
in relation to the change in growth pattern of the jaws (6-9); development of
parafunctional habits; problems in chewing, swallowing (10, 11), and saliva
control; respiratory disorders (12); and difficulties with maintaining oral hy-
giene (13). The oral conditions frequently encountered are caries, periodontal
disease, bruxism (14, 15), gingival hyperplasia (15, 16), malocclusion, trauma
(14, 15), change in salivary flow, and oral reflections (14).

Bruxism, which means squeezing and gnashing of teeth, is a prevalent
habit in patients with CP (17). It generates masseter hypertrophy, headaches,
temporomandibular articulation changes, flare or thickening of the peri-
odontal ligament, and wear facets on the posterior teeth and anterior (18, 19).
The cause of this involvement is unknown. Some authors have reported fac-
tors such as spasticity (17); oral myofunctional disorders (9, 20); dysfunction
of the vertebral column with the head projected forward, which changes the
contact between the teeth and predisposes hyperactivity of the main mastica-
tory muscles (temporal and masseteric) (17); lack of the control of mandibu-
lar posture, which can be aggravated during periods of emotional stress (17);
sleep disturbances (21); use of neuroleptics (20); and malocclusion (17). In CP
carriers, the damage is compounded and irritability may occur, in addition
to episodes of bites on the cheeks, lips, and tongue and unilateral or bilateral
hypertrophy of the masticatory muscles, particularly the masseter (22), as
described by Hanson and Barret (23).

Several types of treatment for bruxism have been investigated, such as
occlusal splints, medication, and psychological treatment, but they are inef-
fective (24,25). Recently, the local injection of botulinum toxin (BTX) has
been successfully used to treat various movement disorders (26, 27). BTX is a
potent biological toxin also called neurotoxin. It is produced by the anaerobic
bacterium Clostridium botulinum (28), which has a paralytic effect by inhib-
iting the release of acetylcholine at the neuromuscular junction (30). BTX is
a safe and effective treatment for many forms of neurological disorders (28,
29). Botulinum toxin type A (BTX-A) is a toxin scientifically recognized as
being the most potent and has a longer-lasting effect. It is extensively used for
treating bruxism in patients with disabilities (31). The injection of BTX-A in
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patients with CP reduces muscle spasticity, lower lip trauma,
and bruxism and improves mouth opening and the ability to
perform oral hygiene (19).

The goal of this study was to conduct a literature review
about the treatment of bruxism with the use of BTX in pa-
tients with CP.

Data Collection Method

We reviewed the literature published between 1967 and
2015, comprising theses, dissertations, books, and selected
scientific articles, by searching the SciELO, BIREME, MED-
LINE, and LILACS databases. The database searches were
performed using the keywords “cerebral palsy,” “bruxism,”
“botulinum toxin,” and “botulinum toxin A.” As a result of
these searches, we selected 86 studies published in the Eng-
lish or Portuguese language including literature reviews,
case reports and scientific papers, that addressed the topics
of interest for this review.

Literature Review
* Cerebral Palsy
Definition, Epidemiology, and Etiology

CP, also called nonprogressive chronic encephalopathy
(NPCE) or chronic childhood encephalopathy (CCE), is de-
fined as nonprogressive brain damage that manifests in
early childhood, resulting from the injury in the immature
central nervous system (CNS), resulting in changes of pos-
ture and movement (32, 33). Little (1843) first described CCE
as a disease with various causes and characterized mainly
by muscle rigidity. In 1862, it established the relationship
between this clinical picture and its intercurrences with
childbirth (34, 35). Freud (1897) suggested CP expression,
which later was confirmed by Phelps, in a group of children
who had severe motor disorders due to CNS injury (34-37).
CP is the most common form of chronic motor incapacity
that begins in childhood (38). The incidence of NPCE has re-
mained constant in recent years, with a prevalence of 2.5 per
1,000 live births in the developed countries. In developing
countries, the incidence is higher, reaching 7 per 1,000 live
births. In Brazil, it is estimated that there are 30,000-40,000
new cases each year (1).

The etiology of CP is variable and can occur during
the prenatal, perinatal, or postnatal period (40). Causes at
presentation can be congenital, genetic, inflammatory, in-
fectious, anoxic, traumatic, and metabolic (1). According
to Rotta (2002), the main etiological factors in the prenatal
period are infections and parasitic diseases such as syphilis,
rubella, toxoplasmosis, cytomegalovirus, herpes simplex vi-
rus, and HIV. Congenital infections may reach the fetus via
the placenta, causing serious lesions (14).

Some medications, such as thalidomide, have toxic and
teratogenic effects (14). Exposure to X-rays for both diagnos-
tic and therapeutic purposes has risks because it interferes
with the development of the cerebral parenchyma (14, 34).

Metabolic disorders of pregnant women, malnutrition
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(produces reduction in brain growth), and pregnancy tox-
emia are causes of CP (14). In addition, direct trauma to the
abdomen or sitting falls among pregnant women are impor-
tant factors (37). Anemia during pregnancy, cord circula-
tion, placental abruption, uterine bleeding during pregnan-
cy, eclampsia, and hypotension are causes of brain injuries
(14). The genetic and chromosomal abnormalities, although
rare, can occur at this stage (41). The factors that occur in
the perinatal period (during or shortly after birth) (15) may
contribute to CP (42). These events can be intracranial hem-
orrhage, hypoxic-ischemic encephalopathy, encephalopathy
by hyperbilirubinemia, and periventricular leukomalacia.
Intracranial bleeding can result from mechanical factors
caused by compression of the head in the birth canal (14).
Hypoxia is the most significant cause of CP due to lesions
that are produced in the cerebral cortex and subcortex, the
basal nucleus, and the cerebellum. During the perinatal pe-
riod, the degree of acute asphyxia of the newborn can be
evaluated by using the Apgar score (34). Premature dislo-
cation of the placenta and cervical isthmus incontinence
are important factors responsible for prematurity. Another
factor considered is severe icterus of the newborn, which is
responsible for bilirubin encephalopathy; if left untreated,
bilirubin encephalopathy can produce devastating cortical
lesions (14, 15).

Advanced maternal age has been considered (in preg-
nant women >40 years of age) to increase the risk of sequelae
to twice that of younger mothers (14). Postnatal factors oc-
cur between birth and 5 years (15). Postnatal causes can be
infections (e.g., meningitis or encephalitis), traumatic brain
injury, drowning, cardiac arrest during surgery, strokes, tu-
mors, exposure to lead, and thrombosis by sickle cell ane-
mia. The incidence of the causes varies according to geo-
graphic location and the availability of medical care (1, 33).

Classification

CP is classified according to motor involvement and the
topographic taxonomy indicating the ends involved (38) is
still a matter of controversy in the literature (14). Accord-
ing to the affected area, CP is classified into monoplegia,
hemiplegia, diplegia, and quadriplegia (44). Monoplegia is
extremely rare and is characterized by the involvement of
only one member (an arm or leg) (44). In hemiplegia, one
side of the body is affected with the relevant amendments to
the lesion suffered, where the arm is more affected than the
leg. Over 60% of these individuals have normal intellectual
development and are able to walk with or without assistance.
They are considered at high risk for the development of par-
tial convulsions. This type of CP is associated with vascu-
lar malformations in the brain and limited intraventricular
hemorrhage in infancy (44). Diplegia occurs in 30%-40% of
patients with spastic CP and is characterized by spasticity
in the legs. Approximately 30% of these people have intel-
lectual disabilities or learning difficulties. Most are able to
walk independently or with assistance. Approximately 50%

Revista Brasileira
de Odontologia

77



78

c SANTOS, Bruna Michalski dos et al.

of these cases are associated with premature birth (44). In
quadriplegia, all four of the patient’s limbs are affected, and
the trunk and the oromotor musculature are involved. This
situation is responsible for 10%-15% of the cases of spastic
CP. Most of these individuals have some degree of intellec-
tual deficiency in addition to motor dysfunction. These pa-
tients are at high risk for seizures and sensory disabilities.
This type of CP has been associated with suffocation and se-
vere intraventricular hemorrhage in premature infants (44).

The clinical classification of CP can be divided into spas-
tic, athetoid, ataxic, and mixed (5). As for motor impairment,
the spasticity presents characteristics of the first motor neu-
ron lesion (abnormal motor patterns, hyperreflexia, muscle
weakness, reduced dexterity, and tremors) (8), hypertonia,
and the presence of the Babinski sign with probable injury
of the pyramidal system in the cerebral cortex motor (45).
The movement of the extremities is made slowly and with
great effort, and resistance to passive movements and ab-
normal motor patterns may not manifest clinically (46). The
hypertonia is responsible for the imbalance between the
agonist and antagonist muscles. Before that, it promotes an
exaggerated increase in the tonus of the extensor muscles,
inhibiting the flexor muscles, or otherwise increases the
tone of the flexor muscles and inhibition of extensor (14).

Spasticity is present in most of the cases of CP (8, 14).
The spastic form presents clinically as tetraparesis, hemipa-
resis, or diparesis (14). Spastic tetraparesis is the most se-
vere form of CP, owing to severe motor involvement of four
members and the association with mental retardation and
seizures (38). Clinical manifestations may be observed at
birth and are accentuated with the development of the child
(14). The increased tone and spasticity in all extremities, de-
crease of spontaneous movements, living reflexes, and plan-
tar response extension are observed at neurological exami-
nation (38). Patients with CP of the tetraparesis type have
facial hypertonia, little mime, upper lip retraction, lingual
tension sometimes accompanied by tongue projection, open
bite, bruxism, and ogival palate. Patients still have slow or
shallow breathing, favoring an open mouth position and
mouth breathing together with difficulty swallowing, dys-
phagia, absence of chewing, sucking hampered by muscle
tension, and not allowing the effective labial sealing (47).
These patients have difficulty in controlling the head be-
cause of the involvement of the upper limbs. These patients
have frequent pulmonary infections and upper airway (14).
In spastic diparesis or diplegia or Little’s disease, spasticity
predominates in the lower limbs, less severely affecting the
upper limbs. The most common causes are prematurity with
or without intraventricular hemorrhage and hydrocepha-
lus. An adductor spasm is responsible for the leg and sharp
spasticity can interfere with walking. The individual’s intel-
ligence and language are often unaffected (48).

The diplegic form is less severe than the tetraparetic
form (49). The prognosis for typical intellectual develop-
ment is excellent, being minimal the probability of seizures.
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Severe spastic diplegia is characterized by atrophy due to
disuse, impaired growth of the lower extremities, and dis-
proportionate growth with normal development of the up-
per trunk (48). The hemiparesis (hemiplegia) spastic elapses
of an injury of the corticospinal system of a cerebral hemi-
sphere (48). In this clinical pattern, movement disorders are
observed in a hemibody (49). The causes are stroke in the
intrauterine period or during childbirth. Another common
cause is intraventricular hemorrhage. Seizures are frequent
when the lesion affects the cortex (48). The intelligence and
speech are less affected and disturbances in the articulation
and rhythm may still be observed (49).

Athetoid CP, also called CP choreoathetosis or extra-
pyramidal CP (38), affects areas that modify or regulate
movement in the extrapyramidal tract, causing involuntary
movements and difficulty in voluntary movements (49). The
affected patients are characteristically hypotonic, cannot
support the head, and have a higher variability of tone with
rigidity and dystonia over the course of several years (38).
Changes in neurovegetative function are observed, such
as arrhythmic breathing, mouth difficulty in sucking by
incoordination of phonoarticulatory organs with chewing
changes, and, in some cases, the presence of dysphagia (45).
Moreover, tongue protrusion and sialorrhea are present,
and nutrition can become difficult. Due to the involvement
of oropharyngeal muscles, “speech” is typically affected and
may be missing or indecipherable (38). Normally, these pa-
tients have exaggerated facial mime, repeated movements of
opening, intraoral sensitivity, changes in the temporoman-
dibular joint (TM]), severe bruxism, and involuntary move-
ments of the tongue, soft palate, or the facial musculature
(47). Epileptic seizures are uncommon, and the intellect is
preserved in many patients (38).

Ataxic CP is related to impairment of the cerebellum
or cerebellar pathways. The main function of the cerebel-
lum is to control balance and coordinate movements, and
children with cerebellar lesions present ataxia (49). Clinical
manifestations are motor incoordination (5) and static and
dynamic balance disorders (49). In an ataxic clinical state,
hypotonia is present and results in failure of the sequence
of movements, generating some potential for tremor, pos-
tural maintenance deficiency, straightening reactions, and
altered protection and balance, producing dysmetria in all
actions (50). These patients present with lingual tremor and
difficulty in graduating speed, strength, and size of move-
ments (45). Ataxic CP is the rarest form of CP (49).

Mixed CP refers to the combination of the various mani-
festations of the disease, with dyskinesis and spasticity or
ataxia with athetosis (48, 49). The term is also used to de-
scribe patients who do not meet the written criteria for one
of the main forms (48).

Clinical Characteristics and Oral

Manifestations
In addition to the motor disturbances mandatory to
characterize CP, affected individuals may have other vari-
able frequency manifestations, such as mental retardation,
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seizures, language disorders, visual disturbances, behavior-
al disorders, orthopedic disorders (2), malnutrition condi-
tions, obesity, and hydrocephaly (4, 51). These patients may
have difficulty in starting swallowing, inadequate sensitiv-
ity and mobility of oral structures, difficulty in controlling
the tongue, hypersalivation, nasal regurgitation, inefficient
mobility of laryngeal muscles, episodes of coughing, and
bottleneck during feeding (52).

Swallowing disorders associated with postural deformi-
ties can result from wrong positioning of head, upper limbs,
and chest, particularly kyphoscoliosis, and may lead to se-
rious respiratory complications. Other factors that contrib-
ute to the development of respiratory problems are reduced
level of consciousness, abnormal head postures, and dented
respiratory function (39). The presence of diseases associ-
ated with brain damage, such as gastroesophageal reflux,
oropharyngeal incoordination, and secretion accumulation,
in addition to convulsions and motor incoordination, may
contribute to the increased incidence of respiratory compli-
cations (53).

Patients with severe modifications of CP have learning
disorders, language difficulty, behavior problems, and defi-
cits in motor coordination and visuospatial perception (54,
55). These changes interfere in children’s acquisition of mo-
tor skills, which are essential for the performance of activi-
ties of daily living (56).

Neuromuscular problems typical of CP can significantly
affect oral health, such as the change in growth patterns of
maxillaries (6, 7, 57, 58), the development of parafunctional
habits, problems in chewing and swallowing (10, 11), sali-
va control, respiratory disorders (12), and difficulties with
maintaining oral hygiene (13).

The oral conditions often encountered are tooth decay,
periodontal disease, bruxism (14, 15), gingival hyperplasia
(15, 16), malocclusion, trauma (14, 15), alteration in salivary
flow, and alteration in oral reflexes (14).

Chewing alteration in these patients is conducive to dif-
ferent dietary habits, such as a more pasty diet rich in car-
bohydrates (9, 14, 61, 62). In addition, chewing performed
by kneading between the tongue dorsum and palate, incoor-
dination of the masticatory muscles, and the accumulation
of food waste associated with poor oral hygiene generate an
increased prevalence of caries (14, 58, 59).

Patients with CP generally use medications such as phe-
nytoin, nifedipine, and cyclosporine (14). These medications
predispose individuals to gingival growth, along with the
presence of bacterial plaque (14), excessive salivation due
to lack of lip seal, and difficulty swallowing (16), which can
induce the gingival inflammation process (14). The maloc-
clusion is prevalent in individuals with CP because of im-
balance of the peri- and intraoral muscles (14) and mouth
breathing (15). The conditions observed are protrusion
of the upper anterior teeth, overbite, open bite, unilateral
crossbite, and dental crowding (14). The soft tissue injury is
caused by muscle contractions, malocclusions (15), bite re-
flexes, or suction, resulting in trauma of the lips, tongue, or
jugal mucosa (14). Furthermore, these patients are prone to
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traumatization of the dental tissues, particularly of the up-
per anterior teeth, not only for their own protrusion but also
due to the lack of a protective reflex (14).

The saliva has several functions, including an important
protective function for the maintenance and integrity of the
oral tissues (60). In the setting of a neuromotor impairment,
the release of saliva, which is regulated by the action of the
sympathetic and parasympathetic systems, is compromised
and does not occur in the normal way (63).

Hypersalivation is an involuntary increase in the sali-
vary flow due to an inability to handle oral secretion, which
can occur in patients with CP (65,66). The consequences
include facial dermatitis, foul odor, increased perioral and
oral infections, difficulty with hygiene, necessity of frequent
changes of clothes, changes in the chewing process, and
speech-related and aspiration risk (64,67). In CP, the patho-
physiology of sialorrhea is not totally clear. Some authors
believe it occurs through oromotor dysfunction, and others
think that there is an association between hypersalivation
and an insufficient mechanism for the removal of saliva (63,
65). Patients with CP present with factors that predispose
them to sialorrhea, such as difficulty in forming feed bolus,
reduction of the lip seal, inability of sucking and chewing,
poor cervical control, reduction of tongue movement, de-
creased oral sensitivity, malocclusion, dental incoordination
of orofacial musculature, and airway obstruction (67, 68). As
a result of these factors, the deglutition mechanism is insuf-
ficient in promoting removal of saliva from the anterior por-
tion of the mouth in the direction of the oropharynx (14).

Individuals with CP tend to present parafunctional hab-
its, and bruxism is the most common (69). Lindqvist and
Heibel noted that abnormal tooth wear is closely related to a
low level of mental development and that severe tooth wear
indicates that patients with CP have more severe bruxism
than children without CP (17).

Bruxism

The term bruxism is derived from the Greek word bry-
chein, which means clamping, abrasion, or friction between
the teeth with force and without functional purpose. Brux-
ism is a parafunctional habit that may be considered as
nonfunctional movements of the mandible, with or without
sound, which may occur during the day or night (70, 72).

The incidence of bruxism in the general population is
around 21%, but the impact on the individual with CP is
still unknown (19). The causes of bruxism in CP are not yet
well defined. However, some factors that may be involved
are spasticity (17); oral myofunctional disorders (9,20);
dysfunction of the vertebral column as the head projects
forward, which changes the contact between the teeth and
predisposes hyperactivity of the main masticatory muscles
(temporal and masseteric) (17); lack of control of mandibu-
lar posture, which can worsen during periods of emotional
stress (17); sleep disturbances (21); use of neuroleptics (20);
and malocclusion (17). Some of these alterations are com-
mon in children with CP (20). During bruxism, excessive
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forces applied to the muscles lift the jaw (masseter, tempo-
ral, medial pterygoid, and lateral pterygoid), particularly
in the closing movement, lateralization, and protrusion.
When lateral forces are applied to the teeth and transcend
the resistance threshold, periodontal adaptation occurs in
the teeth that were subjected to these forces. Tooth mobility
favors the appearance of diastemata, accumulation of food,
and gum wounds (72). In mixed dentition, bruxism can
end with anterior guide (72), contributing to trauma of the
posterior teeth during the movement of protrusion. In per-
manent teeth, this can cause crowding of the anterior teeth
or aggravate already existing crowding, leading to the ac-
cumulation of bacterial plaque, tartar formation, and there-
by the establishment of periodontal disease. In addition to
these described changes, bruxism can cause dysfunction of
the TMJ, headaches in the fibers of the temporal muscle and
in the lateral and posterior regions of the neck, enlargement
or thickening of the periodontal ligament, and wear facets
on the posterior teeth and anterior (18).

Bruxism increases muscle tone, causing unilateral or
bilateral hypertrophy of the masticatory muscles, espe-
cially the masseter. The hypertrophy and hyperfunction of
this muscle can influence mandibular development during
growth, leading to marked facial asymmetry (72). Hanson
and Barrett (1995) related bruxism to other signs and symp-
toms, such as fatigue of nonmasticatory occlusion; irritabil-
ity and/or tooth sensitivity; episodes of bites on the cheeks,
lips, and/or tongue; and the presence of headaches (23).

Several types of treatment for bruxism has been inves-
tigated, such as occlusal plates, medication, and psycho-
therapy, but ineffectually (24, 25). Traditionally, bruxism
has been treated with occlusal plates to prevent tooth wear.
However, the use of this dispositive in patients with spastic
paralysis-type quadriplegia, is contraindicated because of
the impossibility of voluntary removal by the same, caus-
ing a gingival enlargement, potential convulsive episodes,
oral reflexes such as vomiting and tonic bite, and especially
the change in intraoral sensitivity. Recently, local injection
of BTX has been used in patients with various movement
disorders, with BTX-A proposed to correct this disorder
(26,27, 73).

Botulinum Toxin

BTX is a potent biological toxin, also known as neuro-
toxin, produced by the anaerobic bacterium C. botulinum
(29). It has a paralytic effect, inhibiting the release of acetyl-
choline at the neuromuscular junction (74). The toxin was
initially studied for causing botulism, which is poisoning by
the C. botulinum bacterium, where the neurotoxin reaches
the myoneural junction, causing a clinical condition of dip-
lopia, dysphagia, myasthenia, and respiratory insufficiency,
which can be fatal (71). According to Siqueira (2004), this
in fact occurs only in contact with high doses of the toxin.

The bacterium C. botulinum has eight subtypes (A-G)
that produce seven distinct neurotoxins. They are similar in
structure and function but differ from each other by the re-
ceptor location in neurons and their mechanism of cellular
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action, potency, and duration of effect. BTX-A is the toxin
scientifically recognized as being the most powerful, hav-
ing a longer-lasting effect and is conventionally used com-
mercially for therapeutic purposes (76). The BTXs consist of
protein complexes that include the neurotoxic subdivision,
of approximately 150 kDa, and one or more nontoxic pro-
teins that correspond to around 70% of the total mass (76).
BTX is a potent biological neurotoxin that is safe and effec-
tive for the treatment of several neurological disorders (28,
29). Scott (1979) used BTX therapeutically for the first time
for strabismus correction by injecting toxin in the external
eye muscles (74). The action of the toxin occurs by blocking
the release of acetylcholine (a neurotransmitter responsible
for transmitting electrical messages from the brain to the
muscles) at the neuromuscular junction, causing a pro-
cess of decreasing muscle contraction. As the condition
first develops, when there is excessive muscle contrac-
tion, the toxin becomes beneficial clinically and thera-
peutically (76). In patients with CP, it has been employed
in the control of muscle contraction of the gastrocnemius
muscles, hamstrings, hip adductors, brachial biceps, and
flexor muscles of the fingers (77).

BTX-A is a biological agent obtained in the laboratory.
It is a stable, crystalline substance, lyophilized with hu-
man albumin, used after dilution in saline solution, and
measured in biological units. The effects begin from 1 to 7
days after administration and last an average of 3-6 months
(75,76). The dosage of BTX-A used varies according to the
size of the target muscle, contraction intensity, and response
to initial treatment. The application of BTX-A in the mas-
ticatory muscles of patients with CP is described in Table
1. The extent of this transient denervation is dependent on
the dose and volume of the toxin (29). In recovery, sprouts,
reinnervation, and formation of new, smaller end plates are
formed (76). BTX-A is contraindicated in patients with neu-
romuscular disease who are receiving aminoglycosides and
in pregnant and lactating women (78). BTX has been used
for therapeutic purposes in the control of pain and mandib-
ular dysfunction such as bruxism, masseter hypertrophy,
sialorrhea, gummy smile, and recently in the prophylactic
reduction of muscle strength of the masseter and tempo-
ral muscles, in some cases of immediate load in implantol-
ogy (79-83). The points of application in these muscles are
shown in Figure 1. This substance is extensively used in the
treatment of bruxism in patients with special needs (28, 75).

Manzano evaluated six patients with spastic quadriple-
gic CP being treated with BTX-A regarding the presence or
absence of bruxism, spasticity, difficulty in performing oral
hygiene, and lip trauma. In that study, the injection of BTX-
A was well tolerated, safe, and effective for the treatment of
children with spastic tetraplegic CP. That study also dem-
onstrated a reduction in muscle spasticity, lower lip trauma,
bruxism, and the ability to perform oral hygiene (19).
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Freud et al. (1999) demonstrated that injection of BTX-A in the masseter and temporal muscles resulted in subjective
reduction of pain and sensitivity among patients with neurological disorders diagnosed with temporomandibular dys-
function. This occurs by reduction of spasticity of the masseter and bilateral temporal muscles on palpation and increased

interincisal opening (84).

Kesikburun et al. (2014) reported a case of a patient who, after a car accident, had significant brain sequelae associated
with intense tooth wear caused by nocturnal bruxism that started 2 months after the accident. The application of BTX-A
in the masseter and temporalis muscles led to a significant decrease in this condition 3 days after the first injections (85).
Systemic side effects and local complications are uncommon with the use of BTX-A. When reported, they are related to the
dose and secondary effects, such as transient weakness, nausea, and pruritus (29, 86).

Figure 1.

Illustration demonstrating the

points of application of botulinum toxin A
in the temporal and masseter muscles

Table 1. Application technique and dilution of Botulinum Toxin Type
A in Patients with Cerebral Palsy with clenching and/or bruxism

Muscles

Temporal

Masseter

Diluent (NaCl)

1.0 ml
2.0ml
4.0ml
8.0ml

10.0 ml

Minimum Maximum
Dose Dose
10U 25U
25U 75U
Resulting Dose of 0.1 ml
100U
100U
5U
25U
1.25U
1.0U

Points

number
2to3

2to5

Resulting Dose of 0.1 ml
200U

200U
10.0U
50U
25U

20U

Wash your face with water and antiseptic soap. Apply a topical anesthetic (lidocaine cream 25 mg and prilocaine 25 mg or
lidocaine cream to 4%) and ice mask. For dilution, remember that after toxin reconstitution, it should be used after 72 h. The
early effect of toxin action takes 48-72 h with a peak of 7 and 15 days of accommodation with a duration of 4-6 months.
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Conclusion
Bruxism is observed more frequently in patients with CP than in individuals without such compromise. This fact is
related to clinical conditions present in individuals with CP that contribute to the increased prevalence of parafunctional
habits. BTX-A is well tolerated, safe, and effective as an alternative treatment modality for bruxism in patients with CP, lead-
ing to reduced muscle spasticity and lower lip trauma and improved opening of the mouth and oral hygiene. S
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