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Abstract. Bruxism as a pathophysiological entity, both day and night bruxism, has been the
subject of innumerable investigations. Among the probable causes that have been raised are
biochemical alterations in the central and/or peripheral nervous system, which can be seen
reflected in an alteration of the rhythmic movements of the masticatory musculature of the
stomatognathic system. On the other hand, chewing is recognized as one of the main functions of
the stomatognathic system, responsible for maxillofacial growth and determining a rhythm in the
movements of the masticatory musculature, depending in turn on a functional demand of the
individual, in other words, the type of food consumed and the way to process it in the mouth.
Objective: To determine the existence of a relationship between bruxism and the type of
masticatory pattern installed in the patient. Methodology: Functional examinations and application
of Fonseca questionnaires and bruxism self-report were performed in 27 adult patients, without
distinction of sex, who have been diagnosed with possible and probable bruxism. Results: 100 %
of the sample of subjects diagnosed with bruxism presented an altered masticatory pattern.
Conclusions: The high correlation found in the sample between bruxism and masticatory pattern
suggests that it is vital for the success of a bruxism treatment or a DTM to consider the way of
processing food, by educating the patient with Masticatory Orientation. Based on the above, it
proposes to conduct a study to evaluate the efficiency of a functional treatment for future Bruxism
therapies.
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1. Introduction

The human body and its functioning are the result of the harmonious interaction of its different
systems, therefore, if any of them present an alteration, this harmony and its functioning will be
affected. The stomatognathic system (S.S), as one of the systems of the human being, is defined
as the morphofunctional unit or biological system which is anatomically located in the
cranio-cervical-facial territory, basically, involving the combined structures of the mouth, and the
jaws, it develops multiple functions which affect its environment (musculature, teeth, bone tissue,
temporomandibular joint) [1, 2]. Among the most important functions are suction, swallowing,
phonoarticulation, chewing and precise coordination with breathing through the installation of an
oral valve system. These functions, which make up the S.S, disseminate a large amount of
information and stimuli over the different tissue, which are reflected in the growth and
development of the system itself. It includes the physiological wear of all its components, both
hard and soft, teeth with physiological wear, the bone tissue in permanent remodeling, installation
of patterns or neuromuscular engrams of masticatory and swallowing muscles, all of those as a
response to a functional demand that, the more physiological demands it requests, the greater the
development achieved by the S.S [2, 3]. When the functional demand is minimal, the harmony
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between function and development begins to decrease. Consequently, the usual parafunction may
appear, but normally it does not harm the S.S in a first instance, as long as they do not exceed the
capacity of adaptation and resistance of the tissues to overexertion or continuous functional
overdemands. This condition is considered as a risk factor for disorders such as
temporomandibular disorders (TMD), bruxistic activities and other pathologies.

1.1. Chewing

Chewing is one of the most principal functions for the stomatognathic system. This consists of
the act of biting, crushing and chewing food as homogeneously as possible using the upper teeth
against the lower ones, mobilizing the food from the right side to the left side and vice versa as
many times as possible, this is considered a complex neurological process that also depends on
the development of the craniofacial complex, of the central nervous system and dental occlusion
[3-5]. The masticatory function is characterized by generating motor responses, which are
rhythmic and learned, combining both reflex and voluntary activities. Once started, it continues
almost automatically, being voluntary the start and end of the activity and being intentionally
accelerated, slowed down or stopped.

The afferent sensory information of the S.E is conducted trigeminally to various structures of
the central nervous system (CNS). This sensory information stimulates various areas within the
brain stem and neocortex, both areas involved in important higher functions. The neuronal
stimulus generated by chewing (considering all its stages) adding the times a day that it is
triggered, takes approximately one hour. During this time, the different structures of the
stomatognathic system are used thoroughly, and both the quality of this function and the excitation
it produces, ultimately depend on the nature of the food used, so it must always be a food that
stimulates a high functional demand [5-7].

Chewing is considered as a learned orofacial function and of relevance for the harmonious
development of the stomatognathic and craniofacial system. As an alternating bilateral pattern, it
promotes the symmetry of the neuromusculature, a harmonious growth of the maxillary bone
bases, and which means a balanced occlusion with physiological wear. When the masticatory
pattern is not physiological or ideal, an alteration of the temporomandibular joint may occur, with
simultaneous contacts of work, rolling and sliding [8, 9]. In addition, chewing is an oral function
that is closely related to the physical, mental and social health throughout the life of the individual.

Chewing has been tried to bring to an objective and quantifiable plane for study and analysis.
One of the ways to objectively measure chewing is to consider masticatory efficiency, bite strength
and ability to mix food, or it can be subjectively considering the perception of the patient’s own
masticatory capacity. From the point of view of orofacial motor skills, the evaluation of chewing
considers different aspects, such as: number of masticatory cycles, masticatory pattern,
masticatory time, among others masticatory cycles correspond to the rhythmic movement that is
generated as a result of the combination of movements when performing the masticatory drop,
where the occlusal characteristics are important, in fact one of the conditions of occlusal stability
is bilateral chewing with protrusion during incision [8-10].

1.2. Masticatory pattern (Pm)

Chewing is a motor and sensory function of the stomatognathic system, rhythmic, coordinated
and learned, that is, it is stimulated and fed back by the peripheral perceptions of the
stomatognathic system itself, its relationship with food and the entire environment of the
masticatory process, involving the other organs of the senses such as smell, vision, touch and
postural system. From all these areas they leave, by afferent routes, carrying the information to
the Central Nervous System, from which efferent pathways emerge that go to different effector
organs (muscles, tendons, glands) [11, 12] (Fig. 1).
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Fig. 1. Diagram of nerve transmission pathways

Neurologically this sensory stimulation and feedback activates a set of neurons responsible for
the rhythm and coordination of chewing, located in the brainstem called the central generator of
masticatory patterns (GCPm). The GCPm is found at the ponto-bulbar junction of the brainstem,
specifically in the medial bulbar reticular formation between the motor root of the trigeminal nerve
and the olive inferior. By definition, a pattern-generating center could produce a rhythmic activity
in the absence of peripheral or upper descending stimulation, but this does not mean that peripheral
stimulation does not play an important role in shaping the motor responses of that generating
center , on the contrary, there is a great variability between each masticatory cycle and this is
because the neurons of this generating center are constantly subjected to a feedback mechanism,
which is born from the information emanated of the proprioception in the stomatognathic system
and the higher centers such as the cerebral cortex, amygdala, periaqueductal gray matter, among
others. This is important in activities of the human life such as how to manage emotions, instincts,
discrimination between food, taste, hunger, salivary secretion and swallowing [13] (Fig. 2).
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Fig. 2. Scheme of variability in GCPm by feedback

The masticatory pattern, masticatory type or preferred side of chewing is defined as the
location of the food bolus and the route of mandibular displacements during the masticatory act
[13]. When establishing a measurement of the number of masticatory cycles in percentage to the
right and left or both sides, the following relationship is had between 50 % and 65 % on each side
is considered alternating bilateral chewing, more than 65 % on both sides is considered
simultaneous bilateral chewing or hinge, between 66 % and 75 % on the same side is considered
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unilateral preferential and more than 75 % on the same side is considered chronic unilateral
chewing. For efficient chewing it is considered that the alternated bilateral pattern turns out to be
the ideal physiologically, which would imply that any other pattern could be considered as a
chewing dysfunction with alteration of the efficiency, time and capacity of the masticatory process
[14,15].

Patients with temporomandibular disorder (TMD) usually present an altered masticatory
function, it is thought due to direct factors including tooth pain or loss of teeth, and indirect factors
such as joint damage or hypermobility that can alter masticatory function. From a more functional
perspective, it is logical to think that, for some reason, the masticatory pattern was altered or was
never learned correctly, what eventually would cause a functional alteration in the
temporomandibular joint, and if it holds up over time, can become a structural injury [16].

1.3. Bruxism (Bx)

In 2017, the ninth edition of the glossary of clinical prosthodontic terms (GPT9) was published
by the American Academy of Prosthodontics, where Bx is considered as parafunctional teeth
grinding or clenching, a nonfunctional, rhythmic, spasmodic and involuntary oral habit [17, 18].

Bx is considered a parafunction of multifactorial origin, since neither its etiopathogenesis nor
its pathophysiology is clear, being mainly regulated by the central nervous system (CNS) and
influenced by peripheral factors. It is characterized by repetitive jaw movements with no apparent
functional purpose, especially clenching and/or grinding of the teeth, severely damaging the S. It
can cause extensive loss of dental tissue by attrition (bruxofacets) or abfraction, dental fractures,
dental hypersensitivity, pain in the orofacial musculature, masticatory dysfunction and TMD,
because the adaptive capacity of the E.S. is exceeded by the intensity of the forces exerted on its
components [19-21].

The first cause of Bx remains unspecified, which has generated different theories regarding its
origin and has been associated with multiple risk factors. The risk factors mentioned can be
classified into 2 groups that can even be interacting: peripheral or morphological/anatomical
factors, and central psychological/pathophysiological factors [22]. Dentoskeletal alterations
correspond to peripheral, morphological or anatomical factors. Within this group we can mention
the alterations in dental occlusion, in the presence of dentomaxillary anomalies and their
relationship with the cranio-cervico-mandibular unit, a possibility based on the assumption that,
in the absence of occlusal balance, the activation of periodontal receptors occurs, with a secondary
response of reactive type. Peripheral alterations, more precisely morphological alterations, were
considered for a long time as the main factor causing bruxism due to their prevalence, which was
much higher in population groups with malocclusion (class II and III) than in comparable groups
with normal occlusion, triggering an excessive activity of the mandibular muscles [23-26]. This
led to the inference that the corrected or adjusted occlusal alteration was sufficient to cause the
disappearance of teeth grinding. In this way the theory was established that through bruxism the
organism tried to eliminate these occlusal interferences. Currently, clinicians have expanded the
search for other causal factors, where dental occlusion yields its action to other areas of knowledge
(psychological and pathophysiological factors). This demonstrates a tendency in bruxism research
closer to a biomedical-biopsychosocial model/paradigm than only to occlusion, mainly because it
has been observed that not everyone is involved bruxist presents occlusal interferences and not
everyone with these interferences is a bruxist, but the same studies do not indicate anything about
the masticatory pattern present in the patient with Bx [27-29] .The scientific literature has
repeatedly shown that the theory of alterations in dental occlusion lacks scientific validity,
possibly because of a problem of methodology rather than a problem of clinical outcomes [30-32].

In the various studies of patients with possible and probable bruxism or who present TMD,
there is a total lack of analysis of the masticatory function and its neuromuscular pattern [33, 34],
rather than the peripheral factors themselves, as a possible causal factor of Bx or how determinant
a specific type of masticatory pattern may be on the type of occlusion, given that the
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neuromuscular activity demanded by the function is very complex and requires precise muscular
coordination of agonists and antagonists, this has implications at the level of the CNS, neocortex
and hypothalamus [35, 36], it should be remembered that thanks to neuromuscular activity the
formation and remodeling of bone tissue began at the embryonic level, therefore a bone problem
has its origin in a muscular problem and not the other way around.

Therefore, the present pilot study aims to determine the type of chewing pattern installed in
bruxing patients and the possible existence of a relationship between the presence of bruxism,
answering our research question: Is there a predominant chewing pattern in bruxing patients and,
if so, what is it?

2. Materials and methods

A cross-sectional observational pilot study was designed with a purposive sample of 27
Chilean subjects diagnosed with possible or probable bruxism, with the presence of at least 24
teeth for the analysis, without distinction of sex, after signing an informed consent form. The study
subjects were adults between 19 and 60 years of age, with an average age of 36.6 years old, with
and without dentomaxillary anomaly. Subjects with previous phonoaudiological or orthodontic
treatment, head and neck surgeries or the presence of craniofacial syndrome or malformation were
excluded.

2.1. Masticatory evaluation protocol

The procedure for the clinical evaluation of the masticatory pattern was performed by a group
of 5 calibrated evaluators under the guidance of an expert. All subjects were evaluated during the
1st semester of the year 2022, following the guidelines established by Genaro et al. in the MBGR
orofacial myofunctional examination [25, 38, 39] (Fig. 3). Finally, the type of masticatory pattern
was evaluated as bilateral alternating, bilateral simultaneous, unilateral preferential or chronic
unilateral.

[ JAdd all the points (best result=0, worst result=10)

CHEWING p—— — - — - —
If it is altered, it is functional origin [ ], or anatomical origin [ ], or TMD [ ], or another [ ]

Habitual chewing [ | (alwaye use the same food)

Incision (0) Front (1)lateral (1) another
- (0) back teeth (1) anterior teeth (1) with the tongue
Grind
rinding (0) efficient (1) inefficient
- T - - -
Number of cycles: Right st ponfon 2nd porlfon 3rd porlTon
. Left 1 st portion 2nd portion 3rd portion
watch video - - -
Total 1st portion 2nd portion 3rd portion

(0) alternating bilateral  |(1) simultaneous bilateral
(0) preferential unilateral |(2) chronic unilateral

chewing pattern

lip closure (0) systematic (1)unsystematic (2)absent

Speed (0) increased (1) increased (1) decreased

Noisy chewing (0) No (1) Yes

Unusual muscle contractions (0) Absent (1) Present (describe)

Chewing time ( use the same 1st portion seconds |2nd portion seconds [3rd portion seconds
pattern of size and type of food) |Mean seconds

Fig. 3. Evaluation of masticatory function (Genaro et al., 2009)

Video Recordings of three masticatory acts were made for each subject evaluated, using a
cereal bar divided into 3 equal pieces of 2 cm?, a videorecording of the mandibular dynamics of
the PMFA was also made for each subject, with 3 photographs of the occlusion in MIC (frontal,
right lateral and left lateral) and upper arch plus lower arch in occlusal view. In addition, a postural
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photograph of the subject is taken for subsequent postural analysis.
2.2. Statistical analysis

After conducting the evaluations of the subjects, the functional and PMFA recordings, mouth
and postural photographs, completing the bruxism self-report questionnaires of Fonseca's TMD,
we proceeded to identify the masticatory pattern present in each subject of the sample. The data
were tabulated in a specific Excel spreadsheet and processed through descriptive and inferential
statistics using the Office 365-2022 Excel system.

3. Results
Regarding the age distribution of the study group of subjects with bruxism, the majority group
is that of 25 to 30 years old with 7 subjects, representing 25.93 % of the total sample and the

minority group is that of 51 to 54 and 56 to 60 years, both with 2 subjects representing 7.41 % of
the sample (Fig. 4).

30
25

20

.J]uuu

18-24 25-30 31-35 36-40 41-45 46-50 51-55 56-60

NUMBER /PERCENTAGE
w =

= Number
m Percentage  14.81 25.93 11.11 11.11 11.11 11.11 7.41 7.41

Fig. 4. Distribution of subjects according to age of the subjects

Regarding the distribution of subjects with bruxism of the sample, according to gender, it is
have that 5 subjects are male, which represents 19.23 % of the sample and 22 are female, which
represents 84.62 % of the sample (Fig. 5).

90
80
@ 70
il
c 60
9]
2
] 50
a
= 40
8
c 30
=
=4 20
0 |
number percentage
B man 5 19.23
B woman 22 84.62

Fig. 5. Distribution of subjects with bruxism, according to sex of the subjects
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Regarding the distribution of subjects with bruxism in the sample, according to masticatory
pattern, 100 % of the sample (27 cases) presented altered masticatory pattern, broken down as
follows: 59.26 % corresponded to unilateral chewing (16 cases), 14.81 % to simultaneous bilateral
chewing (4 cases), and 25.93 % to chronic unilateral chewing (7 cases) (Fig. 6).

70
60

()
& 50
=
S 40
o
&30
2
2 20
Z 10
0
Number Percentage
H alternating bilateral 0 0.00
preferential one-sided 16 59.26
simultaneous bilateral 4 14.81
chronic unilateral 7 2593

Fig. 6. Distribution of subjects with bruxism, according to their masticatory pattern

Regarding the distribution of the masticatory pattern of the subjects with bruxism in the present
study, according to the degree of present TMD registered by application of the Fonseca
questionnaire, 25.93 % of the total sample reported absent TMD (7 cases), and 74.07 % reported
presenting TMD with some degree of compromise (20 cases). Of the group with absent TMD,
3.7 % of the total sample (1 case) presented a simultaneous bilateral masticatory pattern and
22.22 % of the total sample (6 cases) presented preferential unilateral chewing; of the 70.37 % of
the total cases in the sample that reported TMD to some grade, 11.11 % of the total sample was
observed with mild TMD (3 cases) that corresponded to a preferential unilateral chewing pattern;
51.85 % of the total sample reported a moderate TMD (14 cases) of which 25.93 % of the total
sample (7 cases) presented a preferential unilateral pattern, 3.7 % of the total sample (1 case)
presented a simultaneous bilateral pattern, and 22.22 % of the total sample (6 cases) had a chronic
unilateral pattern; 7.41 % presented severe TMD (2 cases), of which 3.7 % of the total sample
corresponded to a subject with a simultaneous bilateral chewing pattern (1 case), and the other
3.7 % of the total sample (1 case) of severe TMD corresponded to a subject with chronic unilateral
chewing pattern (Fig. 7).

60

50

40
BN 30
g
g 20
5
% 10
@
2 o M n -m =il - m Bl BENE
2 N . Percentage of N°simultaneo Percentage of N°chronic Percentage of Total case in Total
preferencial . .
. total sample  us bilateral  total sample unilateral total sample  the sample Percentage
one-sided
H Absent cases 6 2222 1 3.70 7.00 25.93
Mild TMD 3 11.11 3.00 1111
Moderate TMD 7 25.93 1 3.70 6 2222 14.00 51.85
u Severe TMD 0.00 2 7.41 1 3.70 3.00 11.11

Fig. 7. Distribution of cases with TMD, according to masticatory pattern of sample subjects

Regarding the degree of statistical correlation found in the sample between the presence of
bruxism and the altered masticatory pattern, it is found that: 100 % of the cases in the sample, that
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is, all the individuals diagnosed with possible or probable bruxism present an altered masticatory
pattern, 59.26 % preferential unilateral pattern, 14.61 % simultaneous bilateral pattern and
25.93 % chronic unilateral pattern. Therefore, the correlation value for this case is positive 1,
which means that it is highly probable that a case of possible or probable bruxism presents an
altered masticatory pattern.

Regarding the degree of statistical correlation found in the sample between the presence of
TMD and altered masticatory pattern, 25.93 % of the cases in the sample did not present TMD
according to Fonseca’s questionnaire, and 74.07 % of the cases in the sample presented some
degree of TMD according to the Fonseca’s questionnaire. When applying the correlation test, a
value of 0.93 was obtained, being a value close to 1, which means that it is very probable that a
case of TMD presents an altered masticatory pattern

4. Discussion

The analysis of the masticatory pattern present in patients with possible and probable bruxism
found that when chewing a standardized, hard, dry and fibrous food, 100 % of the cases in the
sample presented a pattern different from that recognized as normal or physiological, that
alternates bilaterally, quite the opposite to what was reported in a study of the masticatory pattern
with healthy people or without complaints carried out by Moya et al. where 62 % of the
participants [44], between 18 and 26 years old , presented a bilateral alternating pattern. The same
occurs with the data obtained by Macedo et al. in a study with healthy people or without
complaints, where 68 % of the participants (between 19 and 39 years old) presented a pattern of
bilateral alternation [45].

The ideal physiological chewing should alternate bilaterally, as is the process of walking, with
alternation of movements and joint displacements resulting from the muscular coordination
between agonists and antagonists, considering for this all the information delivered by all the
proprioceptive afferents from the receptors of the stomatognathic system and neighboring sense
organs, including the postural tonic system. It is significant to see patients with alterations in the
periodontal structure, dental problems, muscular alterations that present alterations in the
masticatory pattern as pointed out by Inostroza-Allende et al., being one of the most treated
functional difficulties by the professional speech therapist [46].

5. Conclusions

This pilot study confirms that chewing turns out to be a physiological, learned and peripheral
mechanism that modulates the CNS, is permanently subject to peripheral stimuli and generates an
adaptive response from its center that generates the chewing pattern. Therefore, an altered chewing
pattern would generate adaptations at the central level that could not be physiological and therefore
have a role in the generation of TMD and/or bruxism in those patients who have not correctly
installed an alternative bilateral chewing pattern. Shifting the gaze towards the patient from the
external to the internal would allow us to understand how their way of processing food could help
find the solution in painful muscular conditions due to possible muscular overload or understand
why dental wear has a different pattern than physiological wear that ends up compromising other
neighboring structures such as the alveolar bone, or to understand why a patient with a diagnosis
of TMD may end up with a lesion in their temporomandibular joint. The high statistical value
found in the correlation between the present masticatory pattern and the condition of bruxism
suggests that the patient's neuromuscular work during chewing should be evaluated in more detail
and corrected if it presents any distortion. On the other hand, the high correlation found in the
sample between the masticatory pattern and the presence of TMD was not total (0.934), which
could be due to the different capacity of adaptation that individuals present to pain, muscle fatigue,
or capacity of tissue regeneration.

It is necessary to carry out more studies with a larger sample to revalidate their results and start
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looking towards the installation of a more functional therapy for the management of bruxism and
TMD, where teamwork with the speech therapist and other specialists in the area is a reality to
obtain results that guarantee the improvement of patients and the stability of their oral health over
time.
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