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1. RESUMEN

El bruxismo es una actividad parafuncional en la que se experimenta un apretamiento o
rechinamiento de las piezas dentales debido a la contraccion subita de la musculatura. Se trata
de un desorden de origen multifactorial que a dia de hoy se relaciona con alteraciones del suefio
y que muchos profesionales atribuyen a estados psicoldgicos como el estrés o la ansiedad. De
acuerdo a las caracteristicas clinicas particulares, se presentan diferentes tipos de bruxismo
asociandose principalmente con adultos y aunque se presenta escasamente en nifios, se debe
diferenciar del desgaste fisiologico en dicha poblacion. En este trabajo se ha tratado de explicar
los distintos mecanismos nerviosos que producen la contracciéon muscular y de encontrar la
relacion del bruxismo con otros factores psicoldgicos, tales como el estrés o distintas sustancias

de consumo habitual como el tabaco o alcohol.

2. ABSTRACT

Bruxism is a parafunctional activity in which a clenching or grinding of the teeth is experienced
due to the sudden contraction of the musculature. It is a disorder of multifactorial origin that
today is related to sleep disturbances and that many professionals attribute to psychological
states such as stress or anxiety. According to the particular clinical characteristics, different
types of bruxism occur, mainly associated with adults and although it occurs rarely in children,
it must be differentiated from physiological wear and tear in said population. This work has
tried to explain the different nervous mechanisms that produce muscle contraction and to find
the relationship of bruxism with other psychological factors, such as stress or different

substances of habitual consumption such as tobacco or alcohol.



3. INTRODUCCION

3.1 QUE ES EL BRUXISMO

El bruxismo nocturno se define como una parasomnia consistente en la activacion involuntaria
de la musculatura masticatoria durante el suefio. Se trata de una patologia que consiste en el
apretamiento y rechinamiento de los dientes de forma inconsciente que afecta al 15-23% de la
poblacion y en la que se encuentran involucrados una serie de factores que explicaremos a

continuacion (-3,

Dentro del bruxismo del suefio podemos diferenciar dos tipos segun su origen; el bruxismo
nocturno primario y el bruxismo nocturno secundario, el primario es resultado de la actividad
hormonal “anormal” y nerviosa que consigue activar la musculatura por otro lado, el bruxismo
nocturno secundario es inducido por farmacos, sustancias psicotropicas o alteraciones

neuronales y psiquiatricas del paciente 4,

Durante toda la historia del bruxismo, éste habia sido conocido como el apretamiento y
rechinamiento de las piezas dentales sin hacer diferencias entre estas dos acciones y no fue
hasta la década de los 70 que se establecio la diferencia, separando el bruxismo en bruxismo
céntrico y excéntrico. El bruxismo céntrico se define como el acto de apretamiento en méxima
intercuspidacion mientras que el bruxismo excéntrico se refiere a un bruxismo "dindmico" en

el que ademas del apretamiento aparece el rechinamiento ¢



3.2 EVOLUCION HISTORICA DE LA ETIOLOGIA DEL BRUXISMO

NOCTURNO

Para encontrar los primeros indicios sobre la aparicion de bruxismo debemos remontarnos al
afio 3500 a.C. a la antigua Mesopotamia. Han sido halladas escrituras en las que se explica que
el apretamiento de las piezas dentales durante la noche eran resultado de la accion de los
demonios que habitaban el cuerpo de las personas que lo sufrian. El siguiente indicio de
bruxismo nos transporta hasta el imperio babilonico durante el reinado de Hammurabi entre
los afios 1970 y 1750 a.C. Durante estas décadas se consideraban a los ojos y a los dientes

indicadores del curso de ciertas enfermedades basandose en los siguientes principios:

“Si rechina los dientes, la enfermedad durard un tiempo largo”

“Si rechina los dientes continuamente y esta frio, ha contraido una enfermedad por la diosa

Ishtae"®.

Mas adelante, durante los primeros afios d.C. en la Biblia, concretamente en el Antiguo

Testamento, se habla del apretamiento o del crujido de dientes como uno de los castigos eternos

(9,10)

Posteriormente, se desarrollo la hipotesis de las arcadas, que defiende que el bruxismo aparece
como resultado de desajustes oclusales de las piezas dentarias que impedian al paciente
alcanzar una posicion estable en méaxima intercuspidacion. Aparecia entonces el rechinamiento
y el apretamiento durante el suefio para eliminar estas prematuridades de forma inconsciente y
" (4,10,11)

permitir asi una posicion intermaxilar “coémoda
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La ultima hipotesis que ha sido barajada y que a dia de hoy es probablemente la més aceptada
tanto por la poblacion general como por los propios profesionales de la odontologia es que el
estrés, la depresion y la ansiedad son los causantes del bruxismo. Si bien es cierto que estas
situaciones pueden ser factores que agravan la patologia ha sido demostrado a través de
innumerables estudios que existe un componente hormonal y fisiolégico. Lamentablemente,
estos factores han sido ignorado durante décadas y parecen ser el auténtico causante del

bruxismo del suefio (1213,

3.3 ACTUALIDAD DEL BRUXISMO

A dia de hoy existe un consenso en cuanto a la mediacion del bruxismo y del apretamiento

nocturno, quedando patente la regulacion por el sistema nervioso central (¥,

Durante el suefio se producen los microdespertares corticales, estos consisten en una activacion
de entre 3 y 15 segundos durante las cuales se produce un aumento del ritmo cardiaco y una
contraccion del sistema masticatorio que se conoce como actividad muscular masticatoria
ritmica. Habitualmente estos episodios suceden entre 8 y 15 veces por hora aunque ha sido
visto que en pacientes que presentan bruxismo nocturno estos microdespertares aparecen un

67% mas por noche 12,

La actividad muscular masticatoria ritmica involucra parte de la musculatura facial como son
los musculos maseteros, musculos temporales, digastrico y la inervacion de los mismos. Al

igual que la frecuencia de microdespertares esté alterada en los pacientes con bruxismo, estos



movimientos masticatorios involuntarios aparecen alterados en pacientes que sufren esta

parafuncion hasta tres veces mas de lo habitual (1215,

3.4 FASES DEL SUENO IMPLICADAS EN EL BRUXISMO

El bruxismo nocturno se produce durante el sueiio del paciente. Fisiol6gicamente, el suefio es
un estado caracterizado por una disminucion de la consciencia, disminucion de la actividad
muscular y el metabolismo y bajada de la frecuencia cardiaca. Esta dividido en dos fases; la
fase REM y la fase N-REM que a su vez esta dividida en cuatro fases. La fase REM comprende
entre el 20 y el 25% del tiempo total de suefio del paciente, durante esta se produce el
movimiento rapido de ojos (Rapid Eye Movement) mientras que en la fase N-REM no existe
movimiento rapido de ojos y supone el tiempo restante. Es durante la fase N-REM, en concreto
entre sus dos primeras subfases que comprenden el estado de somnolencia y adormecimiento,
cuando se producen los episodios de bruxismo®:!!:16:17) Existe una diferencia significativa entre

el tipo de ondas cerebrales que se registran durante las dos fases del suefio:

- Fase REM: encontramos ondas de patron bajo y que podemos encontrar en el estado de

vigilia, estas son las ondas THETA y BETA.
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Figura 1. Ondas cerebrales BETA. 1 (Modificado de http://www.ub.edu/pal/node/130).



Figura 2. Ondas cerebrales THETA 1 (Modificado de http.//www.ub.edu/pal/node/130).

- Fase N-REM: debemos establecer diferencias entre las cuatro etapas que forman la fase
N-REM del suefio para entender asi la fisiologia del suefio. Cabe destacar que cerca del
85% de los episodios de bruxismo aparecen entre la primera y segunda fase del suefio
N-REM.

- Fase I: el EEG registra una serie de ondas THETA de frecuencia mixta y patron bajo,
ademads cabe destacar que es la Unica fase en la que existe movimiento ocular, en
balancin en este caso.

- Fase II: se mantienen las ondas THETA y aparecen los complejos K, una serie de
descargas lentas de amplitud elevada y alto voltaje dentro de la actividad neuronal.

- Fase III: se caracteriza por la aparicion de ondas de mayor amplitud, denominadas
ondas DELTA.

- Fase IV: muy similar a la actividad de la fase IV ya que se registra mas de un 50% de

actividad DELTA ©:11.17-19),

Figura 3. Ondas cerebrales DELTA. 1 (Modificado de http.//www.ub.edu/pal/node/130).
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3.5 METODOS DE ANALISIS DEL SUENO Y DEL BRUXISMO

Toda la informacion que conocemos acerca del suefio a dia de hoy ha sido gracias a la
polisomnografia, un método diagndstico que analiza desde las ondas cerebrales durante el
suefio hasta la saturacion de oxigeno en sangre. Se trata de una prueba que puede resultar
incomoda para el paciente debido a la metodologia de la misma. Para llevar a cabo esta prueba
diagndstica se coloca un gorro con distintos dispositivos que debe ser puesto mientras el
paciente duerme, por ello actualmente se estan desarrollando una serie de aparatos que resulten

de mayor comodidad ademas de abaratar los costes, es el caso del Bite Sprit o del GrindCare

(4,20)‘

Tanto el GrindCare como el Bite Sprit son pruebas diagndsticas de uso domiciliario que sirven

para detectar indicios de actividad muscular anomal durante el suefo.

Para evaluar la actividad muscular el método utilizado es el electromiograma (EMG) que
analiza la tension muscular y la contraccion de las fibras a través de unos electrodos dispuestos

habitualmente sobre los miisculos maseteros o temporal @),

3.6 NEUROTRANSMISORES IMPLICADOS

Todos los acontecimientos que suceden durante los episodios de bruxismo son mediados por
una serie de neurotransmisores como son la adrenalina, noradrenalina, GABA, glutamato y

dopamina entre otros. Existe un circuito de retroalimentacion en el que estdn implicados
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distintas neuronas de los ganglios basales, el talamo y la corteza y cuya regulacion controla las

funciones anatémicas que se producen en otras partes del cuerpo (121

La dopamina es sintetizada en el area ventral tegmental (VTA) como resultado de la interaccion
entre distintas enzimas y sustancias quimicas y que tiene la funcion de regular los ciclos de
vigilia-suefo. Para la formacion de dopamina es necesaria una alta concentracion de enzima
Tirosina Hidroxilasa (TH) y de Tirosina. Esta ultima sufre un proceso de hidroxilaciéon por
parte de la enzima, obteniéndose como resultado de la reaccion la L-Dopamina. Finalmente, la

L-Dopamina se transforma en Dopamina por una reaccion de descarboxilacion (1:21:22),

El GABA (Acido gamma aminobutirico) se sintetiza en el niicleo accumbens del putamen, se
trata de un neurotransmisor de accién inhibitoria que actia sobre el globo palido y el tdlamo.
Ademas, tiene funcion reguladora de los movimientos masticatorios inducidos por los

receptores dopaminérgicos 123,

Se ha visto que ademas de los neurotransmisores que nuestro propio organismo genera, hay
sustancias psicoactivas como el alcohol, algunos medicamentos u otras drogas que pueden
alterar la liberacion o la captacion de los neurotransmisores provocando como resultado la

aparicion de enfermedades o de resistencias G-V,

3.7 MUSCULATURA MASTICATORIA

La musculatura implicada en la masticacion puede dividirse en tres grupos segun la accion que
ejerzan sobre la mandibula; existen musculos elevadores de la mandibula, musculos depresores

de la mandibula y musculos que llevan a cabo los movimientos laterales.
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Los musculos elevadores incluyen el musculo temporal, el musculo pteriogoideo en su porcion
medial, el musculo masetero y el musculo pterigoideo lateral de forma bilateral coordinada. De
entre todos los musculos implicados en la elevacion de la mandibula, las pruebas para detectar
el bruxismo se llevan a cabo habitualmente en los miisculos masetero y temporal ya que estos

son los que se encuentran mas superficiales 429,

Las fibras del musculo masetero se inserta en el arco cigomatico y en el angulo de la mandibula
en su porcion superficial, es el musculo elevador que mas fuerza puede ejercer. Podemos
distinguir dos porciones, una porcion superficial y un porcidon del musculo mas profunda.
Ambas porciones estan Unicamente separadas en la parte superior y posterior del musculo en
la que la parte superficial se inserta en el arco cigomatico mientras que la parte mas profunda

se fusiona intimamente con la porcion anterior del musculo temporal (125:26),

El musculo temporal por su parte cubre la fosa temporal del craneo disponiéndose en forma de
abanico hasta la parte anterior de la rama de la mandibula donde sus fibras se disponen en

sentido descendente y se unen con las fibras de la porcidon profunda del musculo masetero.

El musculo pterigoideo medial es un musculo grueso que esta en contacto con el maxilar
superior, el maxilar inferior y la mandibula. Se extiende desde la apofisis pteriogoides y la
apofisis piramidal hasta el angulo de la mandibula y el borde posterior de la rama mandibular.
Su funcién como bien se ha dicho es elevar la mandibula pero también participa en los

movimientos de protrusion junto con los pterigoideos laterales 627,

Las fibras del musculo pteriogoideo lateral estan divididas en dos fasciculos, uno superior y
otro inferior ademas de un tendon comun. Este tendén comun se inserta en la parte mas anterior
de la cabeza condilar, las fibras que conforman el fasciculo mas superior por su parte alcanzan

el ala mayor del esfenoides y la porcion inferior del musculo se inserta en la cara externa de la
13



apofisis coronoides. Es un musculo que se situa de forma horizontal y cuya funcion ademas de
elevar la mandibula es elevar y protruir la mandibula cuando los misculos de ambos lados
actiian de forma simultanea. En caso de que uno de los dos musculos actie de forma bilateral
se producird un movimiento lateral hacia el lado contrario al que se haya producido la

contraccion (26:27),

Ademas de estos musculos implicados en la elevacion de la mandibula es necesario conocer la
anatomia de los musculos depresores, como son el misculo digastrico en su porcidn anterior y

el musculo milohioideo 428,

El musculo digéstrico es un musculo alargado que se extiende desde la parte medial de la
apofisis mastoides hasta el borde inferior de la mandibula cercana a la zona mentoniana. El
vientre anterior del musculo se extiende desde su insercion en la mandibula hasta el musculo
hioides donde la disposicion de las fibras cambia, denomindndose a partir de aqui el vientre

posterior del musculo digéastrico que continua de forma oblicua hasta la ap6fisis mastoides.

Por su parte el misculo milohioideo parte desde la linea milohioidea, en el interior de la
mandibula y se inserta en el hueso hioides. Forma el suelo de la boca y sus funciones son
descender la mandibula y elevar el suelo de la boca. En su parte mas posterior, las fibras del

milohioideo se relacionan con las fibras de los musculos geniogloso y geniohioideo (13:29),

La inervacion de todos estos musculos corre a cargo del nervio trigémino, el quinto par craneal
y que se divide constituyendo tres ramificaciones, la rama oftdlmica (V1), la rama maxilar (V2)
y la rama mandibular (V3). Mientras que las dos primeras ramas (la rama oftalmica y la rama
maxilar) del nervio trigémino son ramas sensoriales, la rama mandibular es tanto motora como

sensitiva.
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La inervacion de los musculos anteriormente mencionados y cuya funcion es llevar a cabo
movimientos mandibulares corre a cargo de las ramificaciones del tercer tronco (V3) del nervio
trigémino. La rama maseterina inerva los misculos maseteros, la rama milohioidea inerva las
fibras del vientre anterior del musculo digéstrico y del milohioideo, la rama pterigoidea inerva
el pterigoides medio, la rama pteriogoidea lateral inerva los musculos pterigoideos mediales y

por Gltimo la rama temporal inerva el musculo temporal @,

3.8 REPERCUSIONES DEL BRUXISMO

La accién continuada del bruxismo puede provocar una serie de repercusiones negativas en el
paciente a nivel dseo, dental, muscular y estético. A nivel muscular el apretamiento nocturno
puede provocar contracciones a nivel de las fibras de los musculos maseteros y temporal que
imposibiliten un correcto funcionamiento del aparato masticatorio 3. A nivel dental el efecto
mas comun y visible son facetas de desgaste en las piezas dentales, sobre todo en premolares,
causando abfracciones a nivel cervical, desgaste incisal de los dientes anteriores o cuspides
invertidas a nivel de los molares. Si hablamos de efectos negativos de la patologia sobre los
tejidos peridentarios podemos encontrar problemas periodontales, ensanchamientos del
ligamento, periodontitis apicales, etc... En cuanto a los huesos podemos encontrar
reabsorciones 6seas que impliquen una disminucién de la dimension vertical del paciente,
desgaste del condilo y en casos muy extremos fracturas. Finalmente, muchos pacientes refieren
mareos o cefaleas resultado de unos fuertes episodios de bruxismo nocturno ademas de dolor

muscular (7-%-19),
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4. OBJETIVOS

Como principal objetivo de este trabajo de revision bibliografica trataremos de:

- Conocer y explicar el mecanismo cerebral implicado en las contracciones musculares durante

los episodios de bruxismo del suefio.

Ademas del objetivo principal buscamos cumplir unos objetivos secundarios subyacentes al

principal y seran los siguientes:

- Analizar las distintas fases del suefio y su importancia en el bruxismo nocturno.

- Establecer una relacion entre factores como estrés y ansiedad y el bruxismo.

- Reflejar de modo comprensible la relacion entre musculatura e inervacion local implicada en

el proceso neurologico.

- Explicacion de los métodos de diagndstico de esta parasomnia

- Descripcion de los distintos factores endogenos y exdgenos relacionados con los episodios de

bruxismo nocturno.

16



5. MATERIALES Y METODOS

Para la redaccion de este trabajo se ha llevado a cabo una busqueda bibliografica en portales

digitales como PubMed, Medline, Scielo, Google Académico y Research Gate.

Las palabras clave que se han utilizado han sido: bruxismo, aparato masticatorio, nervio

trigémino, cortex, dopamina, GABA, sueiio N-REM, suerio REM, putamen y SNC.

Ademas, se ha utilizado la bibliografia de los articulos seleccionados, tanto llevando a cabo la

busqueda por el nombre de los autores como los propios articulos cientificos.

La busqueda comenzd a partir de las palabras mas generales y menos concretas como
"bruxismo", "aparato masticatorio" o "nervio trigémino". A medida que el trabajo iba
avanzando y desarrollandose se intentd concretar para llegar al meollo de la cuestion que
estamos trabajando y aparecieron palabras mas especificas como "dopamina" o "GABA" entre
otras. También se ha utilizado la conjuncion de varios términos como puede ser “dopamina en
el bruxismo” para encontrar articulos con informacion directamente relacionada con el trabajo

a desarrollar.

17



6. DISCUSION

El bruxismo es una parasomnia, como bien ha sido definida por la Comision Internacional del
Suefio (CIDS), consistente en el apretamiento y rechinamiento nocturno de las piezas dentales

de arcadas antagonistas !V,

Durante la época moderna se han desarrollado distintas hipétesis que han ido variando a lo
largo de los afios. La primera teoria es la teoria de las arcadas dentarias en la que se defiende
que el bruxismo surge de la necesidad del aparato masticatorio de eliminar alguna prematuridad
o interferencia que impide al individuo alcanzar una relacion estable en su maxima
intercuspidacion. Durante las ultimas décadas del siglo XX y el siglo XXI la creciente
expansion de los mercados, el aumento de la carga de trabajo y la fuerte rivalidad de los sectores
produjeron un aumento en el nivel de estrés percibido por la poblacion. A estas condiciones de
estrés y ansiedad se les atribuy6 la responsabilidad de la aparicion de los episodios de bruxismo

nocturno 29,

Como resultado de esta nueva corriente muchos autores llevaron a cabo investigaciones con
sujetos para establecer esta relacion entre estrés y aparicion de bruxismo. Existen articulos que
establecen esta relacion teniendo en cuenta simplemente la ocupacion laboral de los sujetos a

investigar sin llevar a cabo ninguna criba o evaluacion sobre el nivel de estrés percibido .

En cambio, Pierce et al. llevd a cabo un estudio con 100 pacientes bruxistas con actividad
electromiografica indicadora de la patologia y estudid el nivel de estrés al que estaban
sometidos para establecer asi un vinculo. Como resultado de la investigacion se vio que apenas
el 8% de los sujetos sufrian un estrés que pudiera alterar la actividad masticatoria durante el

suefio por lo que se concluyd que no existe una relacién causa-efecto entre el estrés y el

18



bruxismo pero no se descartaba la posibilidad de que sea un factor que pueda agravar la

patologia 0.

El bruxismo nocturno ocurre durante el suefio del individuo como resultado de una serie de
procesos fisioldgicos pero que en sujetos con esta parasomnia aparece un mayor nimero de

veces y con intensidades variables (9.

Durante el suefio distinguimos distintas fases seglin las ondas cerebrales que podamos registrar
mediante una polisomnografia. Distinguimos una fase REM (Rapid Eye Movement), también
denominada fase de suefio activo, en la que encontramos un movimiento ocular rapido, mayor
actividad del Sistema Nervioso Simpatico y ondas cerebrales THETA y BETA. Estas ondas
son las que se registran durante el estado de vigilia del individuo, son ondas grandes y de

frecuencia baja G132

La segunda fase que podemos registrar durante el suefio es la fase N-REM que a diferencia de
la REM no existe movimiento ocular. Podemos dividirla en 4 fases seglin la actividad neuronal
pero en el caso del bruxismo las més importantes son la fase [ y II del suefio N-REM ya que es
durante estas dos cuando aparecen el 85% de los episodios de bruxismo. Estas dos fases
comprenden las primeras horas del suefio y el estado de somnolencia, durante la fase I
encontramos un patron bajo en el que predominan ondas THETA y BETA y aunque no existe
un movimiento rapido de ojos como ocurre en la fase REM ha sido registrado un movimiento
ocular lento en balancin. En la fase II ese movimiento de ojos en balancin desaparece,
permaneciendo estaticos durante las siguientes fases del suefio N-REM y aparecen los
complejos K, unas descargas neuronales lentas, de amplitud elevada y registrables mediante

electroencefalograma (-10:13.16),
19



El principal método diagndstico de cualquier patologia relacionada con el suefio o para
distinguir las distintas ondas cerebrales durante la noche es la polisomnografia, un método
diagnéstico en el que ademas de los impulsos nerviosos nos permite registrar variables como

el ritmo cardiaco o las respiraciones por minuto (133,

En cuanto al bruxismo del suefio, la prueba diagnéstica de eleccion sigue siendo la
polisomnografia a pesar de la incomodidad que supone para el paciente y el coste econdémico.
Suele ser utilizado de forma conjunta con una electromiografia, prueba complementaria que
registra la actividad muscular y que histéricamente ha proporcionado resultados satisfactorios.
En cambio, en los ultimos afios se estan desarrollando aparatos que no requieren de uso
ambulatorio para llevar a cabo un primer diagnéstico del bruxismo aunque por ahora no estan
lo suficientemente desarrollados como para ser una prueba definitiva, es el caso del Grindcare

y el Bltesprit (20:33:39),

El Grindcare es un aparato de nueva generacion que ademas de ser una prueba complementaria
de uso doméstico para registrar la actividad muscular de los mtsculos de la masticacion durante
el suefio, tiene la funcidon de detener los episodios de bruxismo. Consta de un electrodo que
debe situarse en la region anterior del musculo temporal, musculo involucrado en la
masticacion fisioldgica y en todas las disfunciones masticatorias, ya que en esta zona se puede
conseguir un excelente contacto de la piel y las fibras musculares con el electrodo. Se puede
utilizar combinado con otros tres electrodos para conseguir ademas un registro
electromiografico. Cuando se estan produciendo los episodios de apretamiento, el Grindcare
recoge esta informacion y produce una leve descarga eléctrica de baja intensidad que produce
un relajamiento del musculo en cuestion. Para que el sistema pueda diferenciar los

movimientos faciales fisiolégicos que se producen durante el suefio de los momentos en los
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que se estd produciendo un episodio de bruxismo, el paciente debe programar el sistema
colocando el electrodo y registrando un apretamiento y un estado relajado. De esta manera el

Grindcare podra diferenciar cuales son los parametros normales y cuales los patologicos 3334,

Para comprobar la eficacia de este aparato R. Needham utiliz6 el Grindcare con 19 pacientes
(10 hombres y 9 mujeres) diagnosticados con bruxismo nocturno. Se les hizo un seguimiento
que dur6 un mes y se hizo una encuesta a los pacientes al finalizar este periodo. Se observé que
11 de los 19 pacientes (58%) obtuvieron resultados satisfactorios en cuanto a la sintomatologia

ya que refirieron una disminucion en los dolores de la musculatura masticatoria y las cefaleas

(34).

El BiteSprit en cambio es una prueba que sirve para cuantificar los episodios de bruxismo pero
no permite registrar la intensidad de ellos, la activacion neuronal o la actividad muscular. Esta
prueba consiste en la colocacion de un electrodo en el musculo masetero que registra el nimero
de contracciones que se llevan a cabo durante la noche. Es de uso doméstico y aunque no puede

considerarse una prueba definitiva de bruxismo, puede servir para descartarlo o no %39,

Ambos métodos diagnosticos pueden ser utiles para hacer una primera criba y seguir haciendo

pruebas a los individuos que hayan obtenido un diagnostico tentativo de bruxismo.

Durante el suefio se producen una serie de contracciones musculares del aparato masticatorio
que son consideradas fisiologicas y que se denomina Actividad Muscular Masticatoria Ritmica
(AMMR). Esta actividad muscular consiste en un episodio de contraccion de la musculatura

masticatoria durante unos breves segundos.
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La actividad muscular masticatoria ritmica consiste en un episodio de apretamiento leve, que
no produce ningun tipo de repercusion patologica a nivel dentario u 6seo y que aparecen apenas

dos veces por hora de suefio 7%,

Se ha visto que en pacientes bruxistas diagnosticados, estos episodios aparecen entre 3 y 12
veces por hora y con mayor intensidad que en pacientes que no presenten la parasomnia. Los
episodios de bruxismo pueden ser de tres tipos segin el mantenimiento y la frecuencia del
apretamiento; episodios fasicos en los que se producen al menos tres episodios de activacion
muscular de apenas un segundo y que estdn separados por un breve espacio de tiempo, los
episodios tonicos en los que la actividad muscular es sostenida durante dos segundos
aproximadamente y que se repiten con menor frecuencia y por ultimo los episodios mixtos en

los que se produce una combinacion de los fasicos y los tonicos -1V,

Estos movimientos mandibulares se producen durante un estado de excitacion nerviosa que

aparece en el suefio que ha sido denominado microdespertar cortical @)

Los microdespertares corticales consisten en un estado de activacion del sistema nervioso que
ocurre de ocho a quince veces por hora de suefio en pacientes que no presentan bruxismo y que
dura entre tres y quince segundos aproximadamente. Ademaés de la excitacion nerviosa y la
aparicion de la actividad muscular masticatoria ritmica, durante estos periodos ventana se
producen una serie de cambios en las constantes del sujeto tales como un aumento repentino
del ritmo cardiaco unos segundos antes de que se produzca el microdespertar, una activacion
subita registrable mediante electroencefalograma y una repentina activacion simpdatica que

sucede de cuatro a ocho minutos antes del episodio -13:23),

Durante ellos también se produce un aumento de la presion arterial sistolica y diastolica, pero

es necesario destacar que una vez ha finalizado este estado de semi-vigilia, la presion sistdlica
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permanece elevada durante unos minutos mientras que la diastolica recupera rapidamente sus
valores normales, que dependen de cada paciente 'V, Se ha visto que estos microdespertares
podrian estar mediados por la Dopamina, un neurotransmisor modulador que es sintetizado en
el area ventral tegmental (VTA) en presencia de Tirosina Hidroxilasa y L-Dopamina. La
dopamina es un neurotransmisor que interactia de forma activa hasta con cinco tipos distintos
de receptores dopaminérgicos y cuya accion esta relacionada con la vigilia activa y la actividad
motora muscular. Las proyecciones dopaminérgicas de las neuronas del VTA se insertan en el
nucleo accumbens, creando un circuito interno llamado via mesolimbica cuya funcién es la
regulacion de los procesos de suefo y vigilia. Esta via controla el estado del paciente con ayuda

de neurotransmisores como dopamina, glutamato o GABA entre otros (6739,

La activacion de las neuronas del VTA desencadenan la sintesis de dopamina y su posterior
liberacion al espacio sindptico donde esta entra en contacto con el nlicleo accumbens
desencadenando una reaccion en cadena que produce una activacion nerviosa durante el estado
de vigilia. Segun Yo Oishi y cols los microdespertares corticales podrian darse como resultado
de una hiperfunciéon dopaminérgica durante el suefio que como consecuencia libera dopamina

como sucede durante la vigilia 2,

En cambio, estos microdespertares no llegan a despertar al sujeto ya que la dopamina es captada
por los receptores D2 dopaminérgicos que ejercen una accion inhibidora sobre los nucleos

liberadores de la catecolamina, permitiendo que se vuelva al estado de suefio &2,

Otra de las vias en las que la dopamina ejerce una importante labor es la via nigroestriada en
la que participan la sustancia negra y el nucleo estriado. Se ha visto que la deficiencia de

dopamina dentro de este circuito puede estar relacionada con la enfermedad de Parkinson,
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patologia que segun diversos estudios podria estar intimamente relacionada con el bruxismo

tanto nocturno como diurno 13,

Estas dos vias mediadas por la dopamina pertenecen a una via de mayor tamafio formada por
los ganglios basales, el tdlamo, la corteza cerebral y el area ventral tegmental que estan

controladas por mas neurotransmisores ¢%,

El GABA (4cido y-aminobutirico) es un neurotransmisor inhibitorio que a través de la
regulacion de los distintos nucleos de los ganglios basales puede inhibir los movimientos
masticatorios nocturnos al mediar en la via nigroestriada. También se ha visto que la accion
que lleva a cabo el GABA podria estar relacionada tanto con la frecuencia de aparicion de la
AMMR como con la intensidad de los episodios ya que una alteracion en la concentracion del

neurotransmisor es la responsable de los episodios de epilepsia.

El acido aminobutirico podria explicar la posible relacion que existe entre el estrés y el
bruxismo ya que se ha visto que bajos niveles de GABA o escasos receptores del mismo

podrian ser resultado de una situacion de estrés 9D,

Por lo tanto, si no existen receptores GABA o hay una deficiencia del mismo, no pueden

detenerse los episodios de apretamiento nocturno y por lo tanto podria explicar esta relacion

@n

Por su parte el glutamato, precursor de la sintesis de GABA, es un neurotransmisor de accion
excitatoria que relaciona el tdlamo con la corteza cerebral y esta con el ntcleo accumbens. Es
el mas importante de las moléculas excitatorias del sistema nervioso central (SNC), produce

respuestas motoras musculares mantenidas, por lo que tiene un papel fundamental en los
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episodios tonicos de bruxismo nocturno. Es habitualmente liberado cuando el nucleo
entopeduncular y la sustancia negra cesan su actividad y dejan de expulsar GABA, es en este
momento cuando el tdlamo ya no esta inhibido y puede estimular a la corteza cerebral gracias

a la liberacion del glutamato @137:3%),

Por ultimo distintos estudios como el de V.Iturriaga y cols. han demostrado que ademas de los
anteriores neurotransmisores encargados de la regulacion de los estados de suefo y vigilia

existen altos niveles de noradrenalina en sangre .

La noradrenalina es una molécula relacionada intimamente con el estado de vigilia y la
activacion muscular. Sus acciones van desde facilitar el movimiento mandibular inducido por
el glutamato hasta aumentar el despertar y el estado de alerta. Produce contracciones rapidas y

subitas por lo que esta relacionado con los episodios fasicos y mixtos de bruxismo del suefio

(7,19).

Ademas de estos neurotransmisores sintetizados de forma natural por el cuerpo humano,
existen una serie de factores exdgenos, enddgenos, psicoldgicos y hereditarios que pueden

predisponer la aparicion de esta parafuncion (1:42),

Dentro de los factores endogenos podemos hablar sobre una disfuncion del sistema nervioso o
alguno de los nucleos encargados de sintetizar neurotransmisores y que cause como resultado
un déficit en alguno de ellos, impidiendo el normal funcionamiento de los procesos de vigilia
y suefio. Hosoya et al. Demostraron también que alteraciones como la apnea del suefio,
situacion en la que el sujeto deja de respirar durante unos segundos, provocan una disminucion
considerable de la saturacion de oxigeno en sangre, activando neurotransmisores que inducen
el despertar del paciente como la dopamina “344), En cambio, como ocurre en los episodios de

bruxismo que no estan relacionados con la apnea, esta dopamina alcanza los receptores D2 y
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se produce un microdespertar cortical. H.Martynowicz y cols. en un estudio en pacientes que
presentaban apnea obstructiva se demostré que hasta el 50% de ellos presentaban bruxismo

nocturno por lo que se establecié una relacion entre ambas situaciones 2,

Mengatto et al. por otra parte llevd a cabo un estudio en el que trat6 de relacionar el reflujo
gastroesofagico con el desarrollo de bruxismo a través de un estudio en el que participaron 45
sujetos, 19 de ellos con historia de reflujo gastroesofagico y 26 que nunca lo habian padecido.
El estudio encontrd una relacion estadisticamente contundente para afirmar que el reflujo
gastroesofagico puede ser factor predisponente o causante de bruxismo al revelarse que mas
del 70% de los sujetos con reflujo que habian participado en el estudio presentaba apretamiento

frente a apenas un 20% de los que no presentaban la condicidon y que también eran bruxistas

)

La diabetes podria también ser una condicion que predisponga a la aparicion de bruxismo
nocturno, ya que segun H.Martynowicz es una patologia que estd en relacion con problemas
cardiovasculares tales como las neuropatias que como resultado causan una disminucioén de la
participacion del Sistema Nervioso Parasimpatico y una sobreexcitacion del Simpatico. La
investigadora también se basa en la xerostomia resultado de la diabetes para explicar los
movimientos mandibulares simulando la masticacion de forma involuntaria ya que estos

estimularian la liberacion de saliva por parte de las glandulas salivares 4.

En cuanto a los factores exdgenos existe un consenso en cuanto a la influencia que tienen
sustancias como el tabaco, el alcohol, algunas drogas e incluso medicamentos en cuanto a la

aparicion o agravamiento del bruxismo.

Las drogas de abuso son sustancias psicoactivas que producen un aumento de la concentracion

de dopamina en el nicleo accumbens provocando un aumento de microdespertares y mayor
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excitacion del sistema nervioso. Estas sustancias también tienen un efecto sobre otros
neurotransmisores como la serotonina, el glutamato o el GABA, alterando su sintesis o la

sensibilidad de sus receptores 49,

El alcohol por su parte es la droga mas ingerida a nivel mundial muy por encima de todas las
demas debido a su legalidad. Como todas las drogas con efecto hipnotico y sedativo, el alcohol
es una sustancia que produce una depresion del sistema nervioso central (SNC) que reduce la
ansiedad y que es consumido habitualmente por personas con otro tipo de desoérdenes

psicologicos como depresion 516),

Aunque ha sido demostrado en distintos estudios que la toma de una o dos bebidas alcohoélicas
diarias no es un factor determinante, a partir de la cuarta toma podemos relacionar el alcohol y

el bruxismo (%),

Otra de las drogas més consumidas a nivel mundial es el tabaco, ya que al igual que el alcohol,
es una sustancia legalizada a nivel global. Los estudios de A. Jaehne y cols. demostraron que
las personas fumadoras cronicas o que hayan fumado mas de 20 cigarrillos diarios durante un
periodo de 13 afios sufren episodios de apnea mas frecuentemente que las personas que no sean
ni hayan sido fumadoras. Ademas, se relaciond de forma inversamente proporcional el nivel
de nicotina en sangre que presente el paciente con la cantidad de horas de suefio de ondas lentas

(fase REM) @7,

Se ha propuesto la teoria de que también podria existir un factor hereditario que predispusiera
al desarrollo del bruxismo. Esta es una teoria reciente y sobre la que se estan llevando a cabo
estudios como los de Hublin et al. y Michalowicz. et al quienes hicieron estudios
polisomnograficos en gemelos de padres bruxistas diagnosticados en busca de esta parasomnia.

Se encontrd entre un 39 y un 60% de relacion entre la genética y el desarrollo del bruxismo
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segun el estudio de Hublin, en cambio Michalowicz defiende que no existen estudios
suficientes y con un grupo de poblacion lo suficientemente grande como para afirmar que exista

esta relacion 4849,
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7. CONCLUSIONES

A través de este trabajo sobre las bases neuroldgicas que implican la aparicion de los episodios
de bruxismo nocturno he tratado de llegar a entender cudles son en primer lugar los mecanismos
quimicos y neurologicos que se llevan a cabo durante las fases de vigilia y suefio de forma

fisiologica en pacientes sin patologia.

En primer lugar he investigado acerca de la evolucion histérica del bruxismo para comprender
en qué consiste la disfuncion y el recorrido que han seguido las investigaciones para llegar al

punto en el que nos encontramos hoy en dia.

Lo siguiente ha sido investigar los mecanismos neuronales que se llevan a cabo durante el
suefio y analizar todos los procesos que ocurren durante este para poder discernir entre lo que
es patoldgico y lo fisioldgico. Como ya hemos visto, el bruxismo es una apariciébn mas
frecuente y mas intensa de la actividad muscular masticatoria ritmica, es decir, es dificil
distinguir en este caso entre el movimiento mandibular habitual durante el suefio de un episodio
de bruxismo. Finalmente he concluido que la diferencia entre la AMMR fisiologica y la que
sucede durante el bruxismo esta en su repercusion sobre las piezas dentales y la musculatura

orofacial.

En cuanto a los métodos de analisis, se siguen creando nuevas pruebas de uso mas confortable
y que no requieren acudir a un ambulatorio para llevarlas a cabo como es el caso del Grindcare
o el Bitesprit. Si bien es cierto que estas pruebas siguen perfecciondndose y mejorando, a dia
de hoy la unica prueba definitiva para conseguir un diagndstico seguro es el registro del suefio

mediante una polisomnografia junto con un EEG y un EMG.
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Durante la realizacion de este trabajo he intentado investigar y descubrir cudles son los
reguladores neuroquimicos que pueden desencadenar una contraccidon inconsciente del aparato
masticatorio. Para poder explicar como se produce el bruxismo es fundamental conocer la
anatomia y regulaciéon de las vias mesolimbica y nigoestriatal, circuitos mediados
principalmente por dopamina y GABA entre otros neurotransmisores que como se ha explicado
también son importantes en los procesos de vigilia y suefio como son la noradrenalina o el

glutamato.

Después de la lectura y andlisis de distintos articulos puedo concluir que:

- El bruxismo es una disfuncion multifactorial cuya etiologia es de origen neuroquimico
y como resultado de alteraciones en la sintesis, liberacion o sensibilidad a algunos
neurotransmisores.

- Factores como el estrés, las drogas, el alcohol o el tabaco pueden agravar la patologia
y empeorar sus efectos pero en ningun caso son el origen.

- El método mas fiable para el diagnostico del bruxismo es la polisomnografia.

- El bruxismo aparece en la fase N-REM del suefio entre las fases I y II.

- El bruxismo no es una patologia que se limite al apretamiento mandibular si no que
también tiene efectos sobre el sistema cardiovascular (latidos por minuto y presion

arterial), nervioso (actividad simpdatica y parasimpatica) y respiratorio.
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8. LIMITACIONES

La etiologia del bruxismo es una cuestion que durante muchos afios ha sido controvertida y
sobre la que no encontramos demasiadas investigaciones cientificas. Quizas la razén de ello es
que la principal funcién de los estudios ha sido encontrar un tratamiento "paliativo" de esta
disfuncion en lugar de esclarecer de forma concisa las causas, por ello encontramos diversos
estudios sobre los resultados del tratamiento con distintos tipos de férulas de descarga, la
aplicacion intramuscular de hormona botulinica en los musculos encargados de la masticacion

o los composites mas resistentes al desgaste.

Ademas, en este trabajo he tratado de esclarecer la existencia o no de una estrecha relacion
entre factores como el estrés o la ansiedad social en la aparicion del bruxismo; en cambio, a
pesar de que muchos autores afirman la relacion entre estos factores psicologicos y la
parafuncion, no existe una evidencia clara o una prueba diagnostica, objetiva y mesurable para
afirmarlo. Tras analizar distintos articulos sobre este aspecto podria decir que son factores que
pueden agravar el bruxismo empeorando sus consecuencias pero no son los responsables de la

aparicion de la patologia.
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El factor dentoesquelético
The dento-skeletal factors

y el bruxismo nocturno.
and nocturnal bruxism.

Rita Chévez Pérez,* José L Castellanos,** Alier Pacheco Rodriguez*

RESUMEN

El bruxismo noctumno ocurre durante el suefio como una actividad
motora dibular alterada. Se iza por i fasicas
y tonicas de induccion del sistema nervioso auténomo central de los
misculos elevadores mandibulares que ﬁecuentemente generan rechl-

ABSTRACT

Nocturnal or sleep bruxism is an oromandibular movement disor-
der that occurs during sleep. It is characterized by induced phasic
and tonic contractions of the central autonomous system of the

Jaw el les, which fr ly lead to teeth grinding. In

q

namiento dcnml Existe en odontol y medi d d v and medicine alike, its etiology and diagnostic criteria
desori; y sia a su etiopatogenia y criterios are characterized by a Iack o/ knowledge, confusion, and debare In
dlaguéshcos Enel lntento de ordenar i i la inft i6 an ipt to ically organize available, though
en contradictoria, fue realizada una revision contradictory information, we performed a review of the literature
blbllogmﬁw en las hms de Medlme 5 PubMed, con el objetivo de found in the Medline and Pubmed datab in order to
los p g manifestaci y tras- the possible etiologic factors, ife i and significance of
cendencia en el bruxismo excénu'ioo, poniendo atencién particular en eccentric bruxism, paying particular attention to morphological
las causas d queléticas o morfolégicas. La literatura disponibl or dento-skeletal causes. Among the causes of nocturnal bruxism
menclona que como causa de bruxismo nocturno se las d in the literature are: neurochemical alterations (related to
| i ), fi genéticos, neurotransmitters), genetic and psychosocial factors, sleep-related
P ial lmstomos piratorios dcl suefio y 0 breathing disorders, and exog factors. Dento-skeletal factors
Los fz dent icos (ocl y de los ilares), (e.g., occlusion and the anatomy of the maxillae) are also listed as

también son mcll.udos como origen de bruxismo nocturno de manera
independiente o sumandose a las causas antes mencionadas. Actual-

mente, al bruxismo sele idera una al 16n del suefio
d inada como p ia, al del sistema nervioso autd-
nomo, la cual se manifiesta por i de microdespertares que se
acompaiian con aumento de la actividad de los misculos masticatorios
y la actividad cardiaca. Los desérd pi ios del suefio produ-
cidos por las al i d léticas, como apnea que es una

disomnia, también parecen jugar un papel importante en la incidencia
de bruxismo nocturno, ya que se ha visto que en aquéllos también

a source of nocturnal bruxism, both in isolation and in combina-
tion with those already mentioned. Nocturnal bruxism is currently
regarded as a sleep disorder, known as par ia, an alteration
of the autonomic nervous system that manifests itself in the form of
an increase in micro-arousals accompanied by increased activity
of the masticatory muscles and cardiac system. Respiratory sleep
disorders caused by dento-skeletal alterations such as apnea (a type
of dyssomnia) also seem to play an important role in the incidence
of nocturnal bruxism, given that micro-arousals and increased
masticatory muscle activity have also been observed in those

se presentan mlcrodarpcnms y actividad ia au-
mentada. Al revisar la informacién existente se observé que el factor
dentoesquelético juega un papel de gran importancia en la etiologia del
bruxismo nocturno, ya que si no existe estabilidad anatémica y oclusal
en un individuo, las probabilidades de tener movimientos ritmicos

disorders. The review of the information available revealed that
dema-skeleml factors play a major role in the enology of nacmnml
bruxism, given that when lacks ical and occl;
stability, the likelihood of their exhibiting rhythmic jaw

during sleep, teeth grmdmg, and tooth wear increases secondarily

mandibulares nocturnos, rechinami y desgaste dental de
manera daria a all i funcionales y oclusales que perturban
el suefio en la busqueda de una posicion fisiologica y comoda. También
se encontr6 que la desarmonia dsea es una parte de la etiologia de las
alteraciones respiratorias del suefio, las cuales se han visto iad:

to fi ! and lusal alterations that disturb the sufferer’s

sleep, as they attempt to find a comfortable physiological position.

Osseous disharmony was also found to be part of the etiology of
leep-related breathing disorders, which have been associated with

Is and nocturnal bru.xrsm.

a microdespertares y bruxismo nocturno.
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Use of the Grindcare® device in
the management of nocturnal
bruxism: a pilot study

R. Needham®' and S. J. Davies?

IN BRIEF

® Describes a new way of providing
biofeedback to manage sleep bruxism.

® Includes a brief update on the current
thinking about the causes of sleep

bruxism.

® |ndicates a small group of myofascial
pain patients used this Grindcare® device
with mixed results.

Background Bruxism may be described as a diurnal or nocturnal parafunction, characterised by clenching, bracing, gnashing
or grinding of the teeth and jaws. The aim of the management of bruxism should be to control or reduce the level of
activity where possible. A variety of treatment strategies have been employed to achieve this including hypnosis, occlusal
equilibration, splint therapy, physiotherapy and acupuncture. A more recent approach is the use of biofeedback. Method
Nineteen consecutive patients were recruited from the temporomandibular joint dysfunction (TMD) clinic at Manchester
Dental Hospital, all of whom were known bruxists. They were supplied with the Grindcare® device (Medotech) and instructed
to wear it every night over the five-week observation period. By monitoring electromyographic (EMG) muscle activity, the
device is able to emit low-voltage electrical impulses as it senses a clenching or grinding episode, bringing about muscle
relaxation. Results Eleven of the nineteen patients (58%) reported a major reduction in the occurrence of headaches and
discomfort of the masticatory muscles on waking. Female and younger subjects responded more favourably than male and
older subjects respectively. Conclusion The use of biofeedback could reduce the level of parafunctional activity and bring
about meaningful symptomatic improvement. No adverse effects occurred throughout the study period.

INTRODUCTION

Bruxism may be described as a primary
condition in cases where there is no iden-
tifiable or pre-existing medical condition.
Secondary bruxism is a condition in which
the parafunctional habit occurs as a result
of a pre-existing medical or psychiat-
ric state. Conditions such as Parkinson's
disease, depression and anxiety are all
known to be associated with episodes of
tooth grinding. Primary bruxism may be
further defined as a diumal or nocturnal
parafunction, characterised by clench-
ing, bracing, gnashing or grinding of
the teeth and jaws.’ Daytime bruxism is
commonly a clenching or bracing activ-
ity without sounds.” Night-time bruxism
or sleep bruxism is often associated with

'Orthodontic Specialist Registrar, “Lead Clinician in
TMD and Specialist in Restorative Dentistry, The Turner
Dental Hospital, Higher Cambridge Street, Manchester,
M15 6FH

*Correspondence to: Mr Richard Needham

Email: richard.needham@postgrad.manchester.ac.uk;
Tel: 0161 275 6758

Online article number E1

Refereed Paper - accepted 12 March 2013
DOI: 10.1038/sj.bdj.2013.653

“British Dental Journal 2013; 215: E1

loud involuntary grinding of the teeth.
Sleep bruxism has been defined as a ‘sleep
related movement disorder' according to
the international classification of sleep dis-
orders, characterised by rhythmic mastica-
tory muscle activity.”* The consequences
of sleep bruxism can include tooth sur-
face loss, fracture of restorations, tempo-
romandibular joint (TMJ) and masticatory
muscle pain, temporal headaches, cheek
ridging, tongue scalloping and even mari-
tal problems due to the severity of grinding
sounds.' A diagnosis of sleep bruxism can
only be confirmed by a sleep clinic.

It is quoted that 85-90% of the popula-
tion will experience parafunctional ten-
dencies at some point in their lives.” The
aetiology of bruxism is multifactorial.
Previously it was thought that peripheral
factors such as occlusal discrepancy were
the main causative factors. Ramfjord held
the view that certain occlusal features were
pivotal in initiation of the disorder, espe-
cially with regard to discrepancy between
retruded contact position (RCP) and inter-
cuspal position (ICP).° However, in recent
years there has been a shift towards cen-
tral factors such as stress playing a pivotal

role.” Certain pathophysiological factors
may also be involved, which include smok-
ing, trauma, caffeine, alcohol, medications
and ilicit drugs.® Whist the occlusal sur-
faces of the teeth can be affected by brux-
ism, there is no evidence that the occlusion
is the cause of bruxism. Sleep bruxism
is now considered to be a sleep disor-
der that is initiated centrally. There is no
evidence that the elimination of occlusal
interferences reduces bruxism.”

The aim of the management of bruxism
is to control or reduce the level of activ-
ity where possible. A variety of treatment
strategies have been employed to achieve
this including hypnosis, occlusal equili-
bration, splint therapy, physiotherapy and
acupuncture. A more recent approach is
the use of biofeedback - the giving of
immediate information to a subject about
their bodily processes,” which has been
shown to reduce electromyographic (EMG)
muscle activity even after a short period
of treatment.*""

THE GRINDCARE®

Produced by Medotech, this is a device
for the management of sleep bruxism.
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Técnicas basicas de electroencefalografia: principios y aplicaciones

clinicas

Basic techniques of electroencephalography: principles and clinical

applications

F. Ramos-Argiielles, G. Morales, S. Egozcue, R.M. Pab6n, M.T. Alonso

RESUMEN

El electroencefalograma es una técnica de explora-
cion funcional del sistema nervioso central (SNC), de
relativa antigiiedad, pero que atn hoy dia sigue sien-
do una herramienta de gran ayuda para el clinico en el
diagnéstico y seguimiento de algunas patologias, como
pueden ser la epilepsia, las encefalopatias, alteraciones
del estado de conciencia, infecciones del SNC, etc. Es,
por otro lado, una herramienta diagnéstica con aplica-
ciones que estin en plena expansion, en combinaciéon
con otras técnicas neurofisiolégicas, como es en el cam-
po del estudio y diagnéstico de la patologia de suefo
(polisomnografia, test de latencias multiples del sue-
fo...) y la monitorizacién intraoperatoria junto con los
potenciales evocados somatosensoriales. Se describen
en este trabajo cuales son los fundamentos técnicos de
la electroencefalografia, haciendo especial hincapié en
sus principales aplicaciones clinicas y en las perspecti-
vas del futuro.

Palabras clave. Electroencefalografia. Utilidades clini-
cas. Técnicas basicas. Epilepsia. Patrones EEG.

An. Sist. Sanit. Navar. 2009; 32 (Supl. 3): 6982

ABSTRACT

The electroencephalogram is a technique for the
functional exploration of the central nervous system
(CNS). It is a relatively old technique but even today it
continues to be a tool of great assistance to the clinician
in diagnosing and treating certain pathologies, such as
epilepsy, encephalopathies, alterations to the state of
consciousness, CNS infections, etc. On the other hand,
it is a diagnostic tool whose applications are expanding
in combination with other neurophysiological techni-
ques, such as in the field of the study and diagnosis of
sleep pathology (polysomnography, multiple sleep la-
tency test...) and in intraoperative monitoring together
with somasensory evoked potentials. This article des-
cribes the basic techniques of electroencephalography,
with special emphasis on its main clinical applications
and on future perspectives.

Key words. Electroencephalography. Clinical units. Ba-
sic techniques. Epilepsy. EEG patterns.
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Frugone Zambra RE, Rodriguez C
Bruxismo

Bruxismo

Frugone Zambra RE*, Rodriguez C**

present in a third of the infant population

Key words: Bruxism, ethiology, parasomnia, child.

¥ Préctica privada.

RESUMEN

El bruxismo es una actividad parafuncional que consiste en el apriete y rechinamiento dentario, es de etiologia mul-
tifactorial y esté asociado principalmente a stress y a alteraciones del suefio o parasomnias. De acuerdo a las carac-
teristicas clinicas particulares, se presentan diferentes tipos de bruxismo asociandose principalmente con adultos y
aunque se presenta escasamente en ninos, se debe diferenciar del desgaste fisiolégico en dicha poblacién.

Palabras clave: Bruxismo, etiologia, parasomnia, nifios.

ABSTRACT

Bruxism as a parafunctional activity consist in teeth clenching and grinding beyond the normal wear functions. It
has multifactorial etiology, matched by stress, sleep disorders or parasomnia factors. There are several kinds of
bruxism according to the clinical signs and symptomps and it has been associated mainly to adulthood. This para-
function is barely frequent in child and it has to be differentiated from the normal wear of the caduceus dentition

*  Profesor Asistente. Dpto. de Prétesis. Facultad de Odontologia. Universidad de Chile.

Frugone Zambra RE, Adridn Rodriguez C. Bruxismo. Av. Odontoestomatol 2003; 19-3: 123-130.

INTRODUCCION

En la literatura pasada y actual, es muy comin
encontrar diferentes términos relativos al acto de
rechinar y apretar los dientes. Muchas veces, algu-
nos de ellos se utilizan erréneamente como sinéni-
mos. Tal es el caso de bruxismo, bruxismo en céntri-
ca, bruxismo en excéntrica, bruxismo nocturno, bru-
xismo diurno, bruxomania, parafuncién, apretamien-
to dentario, rechinamiento dentario, parasomnia,
etc.

Carlsson y Magnusson, en 1999 (1) definen parafun-
cién como una actividad de un sistema que no tiene
propdsitos funcionales y apretamiento y rechina-

miento como el acto de apretar y refregar los dien-
tes, conociéndose ambos como bruxismo. Del
hecho de apretar y rechinar derivan las modalidades
de bruxismo en céntrica y bruxismo excéntrico res-
pectivamente.

Bruxismo, en una revisién de Kato, Thie, Montplaisir
y Lavigne en el afio 2001, quedé definida como una
actividad parafuncional oral cuando un individuo
esta despierto o dormido. Se subclasifica como bru-
xismo primario y secundario. El bruxismo primario, o
idiopatico, corresponde al apretamiento diurno y al
bruxismo del sueno cuando no se reconocen pro-
blemas o causas médicas. El bruxismo secundario,
también denominado por ellos “iatrogénico”, corres-

AVANCES EN ODONTOESTOMATOLOGIA/123
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Conocimientos actuales para el entendimiento del bruxismo.
Revision de la literatura.

Current knowledge for the understanding of bruxism.
Literature review

Fernando Alberto Fuentes-Casanova*

RESUMEN
L e o A ey idad parafuncional muscul
mandibular repetitiva, izada principal T af
y/o rechinami dental. Elt tiene dos diferentes manifesta-

ciones circadianas: puede ocurrir durante la vigilia (bruxismo en vigilia)
o durante el suefio (bruxismo del suefio); en ambos casos puede poner
en riesgo la integridad del sistema estomatognitico, siempre y cuando
la fuerza de las actividades misculo-mandibulares que se ejerzan logre

ABSTRACT

Bruxism is a repetitive jaw-muscle activity characterized by clenching
or grinding of the teeth and/or by bracing or thrusting of the mandible.
Bruxism has two distinct circadian manifestations: it can occur during
sleep (indicated as sleep bruxism) or during wakefulness (indicated as
awake bruxism), in both situations, the integrity of the stomatognathic
system components can be at risk as long as the strength of the
Jjaw-muscle activities are able to overcome the adaptive capacity of

superar la capacidad adap de los fisiologi El the physiological comp The di is of bruxism has been
diagnostico de b ha sido preval émico/lesional P i Iy ical/le [ that is, the clinical observance
esto es, la observancia clinica de atriciones o abfracciones sin entender of attritions or abfractions without understanding their causes and
Sus causas y de induccién, d lloy p res- hanisms of induction, develoy and p bsequentl;
ingiendo sub elacci dontolégico al manejo de los restricting the dental action to the management of harmful effects. This

efectos nocivos. Este articulo es una revision de la literatura cientifica
con el objetivo de otorgar los basicos les para

article is a review of the scientific literature with the aim of granting
the current basic knowledge for the und ding of bruxism, a
S ey

el entendimiento del bruxismo, una actividad 1
P biologicos que lo expli

g mis alld de su efecto
periférico evidente.

Palabras clave: Bruxismo, bruxismo del suefio, bruxismo en vigilia,
funcién i ia funci6 del suefio.

i

INTRODUCCION

| cuerpo humano y sus diferentes sistemas desarrollan

funciones especificas que integradas constituyen un
todo, cuyas alteraciones inciden en los demds, y por ende
en el funcionamiento del organismo, producto de una
interaccion dindmica entre sistemas y no por la falla de
un componente por separado.

* Cirujano Dentista egresado de la F: d de Od ia, U idad

Auténoma de Yucatin.

Recibido: 23 Abril 2018. Aceptado para publicacién: 27 Julio 2018.

activity with neurobiological origins that
explain it beyond its evident peripheral effect.

sleep bruxism, awake bruxism, masticatory

Key words: Bruxism,
functic sleep dis

par

Sistema estomatognético

El sistema estomatognatico (SE) representa a aquella
unidad morfofuncional localizada anatémicamente en el
territorio craneo-cérvico-facial, conformado por un con-
junto de componentes anatémicos (6rganos) de diferente
constitucion histolégica y distinto origen embrionario. Las
actividades del sistema estomatognatico se dividen en
funcionales y parafuncionales. Las actividades funcionales
son masticacién, deglucion, fonoarticulacién, respiracion,
degustacion y estética. Las actividades parafunciones (tam-
bién conocidas como parafunciones oromandibulares) son
patrones repetitivos de hiperactividad mdsculo-mandibular,
no funcionales y mayoritariamente inconscientes, involun-

Revista ADM 2018; 75 (4): 180-186
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Summary

The purpose of this study was to systematically review the literature for studies
that investigated the association between use of psychotropic medications and
presence of sleep bruxism (SB). Observational studies were selected in a two-phase
process. Searches were performed on six electronic databases, and a grey literature
search was conducted on three databases. SB diagnosis was based on question-
naires or clinical examinations; no polysomnography examinations were performed.
Risk of bias was assessed using the Joanna Briggs Institute Critical Appraisal
Checklist for Analytical Cross-Sectional Studies. Overall quality of evidence was
evaluated according to the Grading of Recommendations Assessment, Development
and Evaluation criteria. Five analytical cross-sectional studies were included, evalu-
ating antidepressants, anticonvulsants and psychostimulants. One study was
judged as low risk of bias, three as moderate risk and one high risk. Antidepressants
were evaluated in adult populations only; duloxetine (Odds Ratio [OR] = 2.16; 95%
Confidence Interval [95% Cl] = 1.12-4.17), paroxetine (OR = 3.63; 95% Cl = 2.15-
6.13) and venlafaxine (OR = 2.28; 95% Cl = 1.34-3.86) were positively associated
with SB risk. No increased odds of SB were observed considering use of citalopram,
escitalopram, fluoxetine, mirtazapine and sertraline. With regard to anticonvul-
sants, only barbiturates were associated with SB in children (OR = 14.70; 95%
Cl = 1.85-116.90), while no increased odds were observed for benzodiazepine, car-
bamazepine and valproate. The only psychostimulant evaluated was methylpheni-
date, and an association with SB was observed in adolescents (OR = 1.67; 95%
Cl = 1.03-2.68). Findings from this SR suggested that medications such as duloxe-
tine, paroxetine, venlafaxine, barbiturates and methylphenidate might be associ-
ated with SB; however, overall quality of evidence was considered very low, and
therefore, caution is recommended.

KEYWORDS
bruxism, mental disorders, neuropharmacology, psychotropic drugs, sleep bruxism, systematic
review
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RESUMEN

El presente trabajo consiste en una revision actualizada
sobre el bruxismo, tanto en la bibliografia como en ar-
ticulos cientificos, debido a la complejidad que amerita
este tema y segun lo descripto hasta la actualidad sobre
este trastorno orofacial, cuyo propo6sito es brindar una
informacion mas amplia respecto al conocimiento de
sus componentes mas relevantes entre ellos el estrés y
la ansiedad para una mejor comprensién de este habito
parafuncional. Ademas considerar el mismo como un posi-
ble sintoma guién para detectar patologfa ansiosa y poder
favorecer la integracién del odontélogo al equipo de salud.

ABSTRACT

This paper is an update on Bruxism , both in literature and
in scientific review articles , due to the complexity of this
issue and warrants as described until now this orofacial
disorder , which aims to provide broader information
about the knowledge of its most important among
them stress and anxiety for better understanding of this
parafuncional habit components. Also consider it as a
possible symptom script to detect pathology and eager
to promote the integration of the dental health team.

Key words: Bruxism, parafuncional habits, stress, anxiety.
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Resumen

El misterio del sueiio ha intrigado siempre a los hombres, pero tan solo desde hace poco
tiempo estamos consiguiendo ciertas respuestas sobre el tema gracias a los métodos experimen-
tales y a una tecnologia sofisticada; consiguiendo aportar cierta luz sobre los procesos del
suerio normal y sus trastornos, asi como sobre los fenomenos de la ensofiacién y el mundo oni-
rico. En este marco presentamos una rigurosa revision con las iltimas aportaciones al respecto.

Palabras clave: El suefio. La ensofiacién. Funcién del suefio. El suefio y la salud.

Summary

The mystery of sleep has always intrigued humans, but only recently have we found some
answers about this topic thanks to experimental methods and sophisticated technology. Thus we
have been able to shed some light on the processes of normal sleep and its pathologies, as well
as the phenomenon of daydreams and the oneiric world. In this framework we present a rigorous
review with the latest additions to the topic.

Key words: Sleep. Daydreams. Function of sleep. Sleep and health.
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SUMMARY There are few review articles in the area of
human research that focus on the interactions
between occlusion and brain function. This system-
atic review discusses the effect of occlusion on the
health of the entire body with a focus on brain
function. Available relevant articles in English from
1999 to 2011 were assessed in an online database and
as hard copies in libraries. The selected 19 articles
were classified into the following five categories:
chewing and tongue movements, clenching and
grinding, occlusal splints and occlusal interference,
prosthetic rehabilitation, and pain and stimulation.
The relationships between the brain activity
observed in the motor and sensory cortices and
movements of the oral and maxillofacial area, such
as those produced by gum chewing, tapping and

clenching, were investigated. It was found that the
sensorimotor cortex was also affected by the place-
ment of the occlusal interference devices, splints
and implant prostheses. Brain activity may change
depending on the strength of the movements in the
oral and maxillofacial area. Therefore, mastication
and other movements stimulate the activity in the
cerebral cortex and may be helpful in preventing
degradation of a brain function. However, these
findings must be verified by evidence gathered from
more subjects.

KEYWORDS: occlusion,

brain function, prosthetic

rehabilitation, chewing

Accepted for publication 4 April 2012

Introduction

In dentistry, research specifically related to the mouth,
namely rehabilitation of occlusion, recovery of aesthet-
ics, functional evaluation after rehabilitation and
development of dental materials, has tended to take
precedence; therefore, research on the relationship
between the oral cavity and the whole body has lagged
behind medical research (1). Dental treatment can
improve disease prevention, and the need for occlusal
rehabilitation can contribute to the enhancement of life
expectancy, health and quality of life (2, 3). However,
the beneficial contribution
mental well-being is not known. Before 2000, there
were few articles in which the brain function was
evaluated using a physiological marker or in which

of dental treatment to

® 2012 Blackwell Publishing Ltd

occlusal rehabilitation was related to the health and
quality of life of the whole body (4-7). By the end of
the 20th century, non-invasive measurement methods
for brain function had been developed, which enabled
evaluation before and after occlusal rehabilitation
under ethical conditions (8). Thus, articles regarding
interactions between occlusion and brain function have
rapidly increased after the year 2000.

Mastication increases cortical blood flow and widely
activates various cortical areas of the somatosensory,
supplementary motor and insular cortices (9). Blood
oxygen levels in the prefrontal cortex and the hippo-
campus are increased by mastication, which may be
essential for learning and memory processes (10). These
data suggest that masticatory stimulation may prevent
degradation of senile brain function and stress-related

doi: 10.1111/).1365-2842.2012.02316.x
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Abstract: Obstructive sleep apnea (OSA) is the most common sleep disorder. Sleep bruxism (SB) is a
masticatory muscle activity during sleep that commonly co-occurs with OSA. The presented study
aimed to assess this relationship and to identify factors affecting this co-occurrence. Adult patients
(n = 110) were evaluated for OSA and SB in a sleep laboratory using polysomnography. The episodes
of bruxism and respiratory events were scored according to the standards of the American Academy
of Sleep Medicine. The prevalence of OSA and SB was found to be 86.37% and 50%, respectively.
The bruxism episode index (BEI) was increased in the group with mild and moderate OSA
(apnea-hypopnea index (AHI) <30) compared to that in the group with severe OSA (AHI > 30)
(5.50 + 4.58 vs. 1.62 + 1.28, p < 0.05). A positive correlation between AHI and BEI was observed in the
group with AHI < 30. Regression analysis indicated that higher AHI, male gender, and diabetes were
independent predictors for the increased BEI in group with AHI < 30. The relationship between OSA
and SB depends on the degree of severity of OSA. OSA is correlated with SB in mild and moderate
cases of OSA in the group of patients with increased risk of OSA.

Keywords: sleep bruxism; obstructive sleep apnea; polysomnography; diabetes

1. Introduction

Obstructive sleep apnea (OSA) is a common sleep disorder characterized by a collapse of
the upper airways in the setting of continued respiratory effort, leading to airflow cessation and
arterial oxygen desaturation, often terminated by arousal. OSA has been independently associated
with cardiovascular diseases such as hypertension [1], stroke [2], myocardial ischemia [3], and
arrhythmias [4] and mortality [5]. A relationship between OSA and sleep bruxism (SB) has been
previously demonstrated [6]. The problem seems to be significant due to the high prevalence of OSA
and SB. The prevalence of OSA ranges from 9% to 38% [7], and the prevalence of SB is estimated to
occur in 13% of adults [8]. Thus, OSA may be one of the most frequent risk factors for SB in the adult
population. SB has been defined as a masticatory muscle activity during sleep that is characterized as
rhythmic (phasic) or nonrhythmic (tonic). According to the American Academy of Sleep Medicine
(AASM), bruxism is a repetitive jaw-muscle activity characterized by clenching or grinding of the teeth

J. Clin. Med. 2019, 8, 1653; doi:10.3390/jcm8101653 www.mdpi.com/journalfjem

49



Hindawi

BioMed Research International

Volume 2019, Article ID 2069716, 8 pages
https://doi.org/10.1155/2019/2069716

Research Article

Hindawi

Psychosocial Predictors of Bruxism

Agnieszka Przystanska (), Aleksandra Jasielska (9, Michal Ziarko (9,
Malgorzata Pobudek-Radzikowska,' Zofia Maciejewska-Szaniec,’
Agata Prylinska-Czyzewska,' Magdalena Wierzbik-Stronska,’ Malgorzata Gorajska,”

and Agata Czajka-Jakubowska ('

Department of Temporomandibular Disorders, Division of Prosthodontics, Pozna# University of Medical Sciences,

Poznan, Poland

“Institute of Psychology, Adam Mickiewicz University in Poznati, Poznati, Poland
*Faculty of Medicine, Katowice School of Technology, Katowice, Poland

Correspondence should be addressed to Agnieszka Przystanska; aprzyst@ump.edu.pl

Received 4 March 2019; Revised 29 April 2019; Accepted 29 August 2019; Published 13 October 2019

Guest Editor: Nicola Mucci

Copyright © 2019 Agnieszka Przystariska et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is
properly cited.

Objectives. The study aimed to investigate the psychosocial predictors of bruxism. The association of various psychosocial factors
such as alexithymia, emotional processing, state and trait anxiety, and stress with awake bruxism was analysed. Methods. The study
involved 52 volunteers diagnosed with awake bruxism. The toolkit that was used included the Toronto Alexithymia Scale (TAS-
20), the Emotional Processing Scale (EPS), the Cohen Perceived Stress Scale (PSS-10), and the State- and Trait- Anxiety Inventory
(STAI), with independent individual psychological diagnoses being made for every patient. The results were statistically analysed
using IBM SPSS Statistics 24. Results. The obtained data clearly show that psychological traits—both permanent dispositions (e.g.,
state anxiety and alexithymia) and temporary states (e.g., trait anxiety, emotional processing deficits, and psychological stress)—
are significant determinants of awake bruxism. The percentage of explained variance indicates the presence of other factors as well.
Conclusions. Psychosocial factors such as state anxiety and trait anxiety, alexithymia, and perceived stress are as important as
somatic causes in the occurrence and maintenance of awake bruxism. The profile of the obtained data suggests the possibility of

preventing or minimizing the symptoms of awake bruxism through properly constructed psychoprophylactic interactions.

1. Introduction

Bruxism, a repetitive activity of masticatory muscles char-
acterized by grinding or clenching the teeth, can occur
during sleep (sleep bruxism(SB)) or during wakefulness
(awake bruxism (AB)). Recently, the definition of bruxism
was corrected by Lobezzo et al. [1]: SB is a masticatory
muscle activity during sleep (characterised as rhythmic and
nonrhythmic); awake bruxism is a masticatory muscle ac-
tivity during wakefulness (characterised by repetitive or
sustained tooth contact and/or by bracing or thrusting the
mandible). In otherwise healthy individuals, bruxism should
be considered as a behavior that can be a risk factor for
certain clinical consequences [2]. The epidemiologic char-
acteristics of bruxism are not clear due to different
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diagnostic strategies and the investigation of non-
representative populations [2, 3]. The prevalence of “sleep
bruxism” varies from 9.3% to 15.9% and the prevalence of
“awake bruxism” varies from 22.1% to 31% in the adult
population [3-9]. The prevalence of generally identified
“bruxism” has been reported in 8% to 31.4% of the pop-
ulation (10, 11]. It is believed that the presence of comorbid
conditions, such as other psychological diseases, may in-
fluence the assessment of bruxism’s prevalence [3].
Although widespread among populations and repeatedly
investigated, bruxism remains an enigmatic disease with
many of its aspects requiring further scientific evaluation
[12-14]. Bruxism is considered to be a multifactorial dis-
order (12, 15-22], and its aetiology is not well defined.
Various factors, i.e., tooth interference in dental occlusion
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GABA is well known to be a critical regulator
of the body’s physiological response to
stress through tight regulation of hypotha-
lamic—pituitary-adrenal (HPA) axis func-
tion (Cullinan et al. 2008). Nearly half of
the synapses onto corticotropin-releasing
hormone (CRH) neurons in the paraven-
tricular nucleus of the hypothalamus

(PVN), which govern the activity of the
HPA axis, are GABAergic. CRH neurons
have been shown to be regulated by both
phasic and tonic GABAergic inhibition,
which are distinct types of GABAergic
inhibition mediated by specific subtypes of
GABA,, receptors (GABA,Rs) with unique
pharmacological properties and subcellular
distribution. Despite the well-accepted role
for GABA in the regulation of the HPA
axis, few laboratories have investigated
the functional contribution of GABAergic
signalling and plasticity on CRH neuronal
activity and HPA axis function. In fact, many
of the synaptic mechanisms regulating the
HPA axis have only recently been elucidated
(Levy & Tasker, 2012), and the authors of the
article that this Perspective highlights have
contributed considerably to our knowledge
on this topic (Bains et al. 2015).

The negative feedback of glucocorticoids,
including corticosterone (CORT), is well
established in the regulation of the HPA
axis involving actions on glucocorticoid
receptors on CRH neurons. The article
in this issue of The Journal of Physio-
logy by Colmers & Bains (2018) further
examines the effects of CORT on diverse
GABAergic mechanisms regulating CRH
neurons. The authors demonstrate that
CORT alters GABAergic signalling through
changes in the expression of postsynaptic
GABA,Rs and tonic GABAergic inhibition.
The authors also expose that GABAergic
control of CRH neurons is constitutively
under suppression through actions on pre-
synaptic GABAg receptors, thereby mini-

mizing GABA release, which can be
enhanced by blockade of GABA trans-
porters (GATs). Further, this study also
demonstrates that GATs suppress the
activation of extrasynaptic GABA4Rs,
limiting tonic GABAergic control of CRH
neurons, which can be unmasked by block-
ing GATs. These data demonstrate that
CRH neurons are regulated by both tonic
and phasic GABAergic inhibition, although
the magnitude of these different types
of inhibition may be modified by the
extent of GAT function and/or the presence
of CORT. Thus, this study demonstrates
three separate GABAergic mechanisms
controlling the activity of CRH neurons
in the PVN: GAT-mediated influence on
presynaptic GABAg receptors, GAT reg-
ulation of tonic GABAergic inhibition,
and CORT-mediated postsynaptic GABA,R
regulation.

Although the mechanisms of corticos-
terone-mediated regulation of GABA4Rs
in this context are unknown, a neuro-
active derivative of corticosterone, THDOC,
has been shown to regulate the expression
of GABA,Rs via phosphorylation of
specific GABA 4R subunits (Abramian et al.
2014). Interestingly, similar mechanisms
have been also shown for other steroid
hormones, including ovarian hormones
and their neurosteroid derivatives, such
as allopregnanolone (Modgil et al. 2017).
Thus, there is the potential for ovarian
hormone-mediated changes in GABA,Rs
in CRH neurons, which may also impact
the regulation of CRH neurons and,
thus, the HPA axis. Further studies are
required to investigate this potential novel
mechanism linking ovarian and stress
hormones. Consistent with an interaction
between ovarian hormones and stress,
altered stress reactivity and vulnerability to
mood disorders have been demonstrated
over the oestrous cycle (MacKenzie &
Maguire, 2014). It is tempting to speculate
that the oestrous cycle-linked changes in
stress reactivity may involve changes in
the GABAergic control of CRH neurons,
similar to the CORT observations described
here, given the evidence for alterations
in GABAAR subunit expression over the
oestrous cycle in other brain regions
(MacKenzie & Maguire, 2014).

The evidence that GATs limit presynap-
tic GABAg-mediated reduction in GABA

© 2018 The Authors. The Journal of Physiology © 2018 The Physiological Society

51

1781

release, thereby facilitating GABAergic
signalling, whereas, they prevent extra-
synaptic GABA,R-mediated tonic inhi-
bition postsynaptically, by limiting the
concentration of GABA reaching these
receptors, suggests that GATs perform a
unique function in balancing tonic and
phasic GABAergic inhibition. Further, data
presented in Colmers & Bains (2018)
demonstrate that presynaptic GABAy
receptors are constitutively active on pre-
synaptic terminals impinging on CRH
neurons in the PVN. These findings suggest
that at baseline GAT function is incapable
of completely limiting GABAg-mediated
suppression of GABA release. However,
the authors also demonstrate a lack of
tonic current at baseline, which is only
unmasked after GAT inhibition. Therefore,
it appears that at baseline GAT function
allows some degree of presynaptic GABA,
signalling but not actions on extrasynaptic
GABA,Rs which mediate tonic inhibition.
This may be due to the localization of GATs
in relation to presynaptic GABAy receptors
and extrasynaptic GABA,Rs. Either way,
these findings reveal a novel mechanism and
unique tuning of the GABAergic control
of CRH neurons, which may be further
influenced by stress.

The physiological relevance of these
CORT-mediated regulatory mechanisms
controlling CRH neurons remains to be
fully explored. For example, how does this
mechanism influence stress reactivity? It is
reasonable to assume that these changes,
such as the CORT-mediated increase
in tonic GABAergic inhibition of CRH
neurons, would provide a novel negative
feedback onto the HPA axis. However,
evidence of the stress-induced collapse of
the chloride gradient and compromised
GABAergic inhibition (Hewitt et al. 2009;
Sarkar et al. 2011) add further complexity
to the role of GABAergic control of the
HPA axis and stress reactivity. In addition
to the potential effects of stress-induced
CORT on GABA,R regulation, the effects
of stress on GAT expression and/or function
remains to be determined. Very few studies
have investigated changes in GABA uptake
associated with stress, which this study
suggests may have profound effects on HPA
axis function.

Previous studies have demonstrated
stress-induced changes in the GABAergic

DOI: 10.1113/)P275937
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Aims: Bruxism associated with drugs can be destructive, resulting
in severe consequences to health that include destruction of tooth
structure, irreversible harm to the temporomandibular joint,
severe myofascial pain, and muscle contraction headache.
However, reports concerning a possible association between brux-
ism and various pharmacologic drugs are scarce and mostly anec-
dotal. The purpose of this article was to review the existing litera-
ture concerning the exacerbating or ameliorating effect of drugs
on bruxism in humans. Methods: A search of the MEDLINE,
EMBASE, and PsicINFO databases from 1982 to 2001 was con-
ducted, and the term bruxism and one of the following terms were
used: drugs, medicine(s), pharmaceutical, movement disorders,
akathisia, dyskinesia, dystonia, central or autonomic nervous sys-
tem, dopamine, serotonin, and GABA. Furthermore, a search
using the term bruxism was carried out on the weekly journal
Reactions, which deals with side effects of drugs. Several chemical
terms were searched separately (eg, caffeine, nicotine). Relevant
information was also derived from reference lists of the retrieved
publications. Results: The search yielded complex information
referring to the association between bruxism and dopamine-
related drugs, antidepressant drugs, sedative and anxiolytic drugs,
and drugs of abuse. Conclusion: There is insufficient evidence-
based data to draw definite conclusions concerning the effects of
various drugs on bruxism. Although certain substances related to
the dopaminergic, serotonergic, and adrenergic systems suppress
or exacerbate bruxist activity in humans and animals, the litera-
ture is still controversial, and based mostly on anecdotal case
reports. More controlled, evidence-based research on this under-
explored subject is needed.

J OROFAC PAIN 2003;17:99-111.

Key words: bruxism, medication(s), drug(s), dopamine, serotonin,
GABA, SSRI

arious movement disorders exist in neurology (eg,

s /- Parkinson’s disease and Meige’s syndrome), in psychiatry

(eg, akathisia, tardive dyskinesia),' and in sleep disorders

(eg, restless-leg syndrome).2 Some develop spontaneously while

others are iatrogenic in nature due to medications affecting the
central nervous system (CNS).

Bruxism, a known dysfunction of the orofacial musculature, is
defined by the American Academy of Orofacial Pain as “a diurnal
or nocturnal parafunctional activity including clenching, bracing,
gnashing, and grinding of the teeth.” “Bracing” refers to a static,
prolonged position of the mandible maintained by masticatory

Journal of Orofacial Pain 99
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Accion e influencia del bruxismo sobre el sistema masticatorio:
Revision de literatura

Diana Carolina Garcés’, Luis Fernando Godoy?, Ana Victoria Palacio?, Mauricio Naranjo®

Resumen

El bruxismo afecta un gran porcentaje de la poblacion. A pesar de las investigaciones realizadas
con el objetivo de conocer su curso, no es bien conocido y por tanto no es bien tratado debido a
su etiologia multifactorial. Las alteraciones patolégicas, como habitos orales, maloclusiones, malas
condiciones sistémicas y trastornos en las etapas del suefio, hacen que aumente el tono muscular por
estimulo de estructuras cerebrales y diferentes neurotransmisores que se relacionan con el bruxismo
nocturno. La actividad ritmica de los musculos masticatorios, son interpretadas por los sistemas
de controles superiores generando cambios en las funciones normales. Como consecuencias de
estas alteraciones se pueden presentar mialgias, desgaste o destruccién de los dientes, dafios
periodontales y articulares. Esta revision analiza signos, sintomas y la etiopatogenia, desde el punto
de vista histolégico, estructural y funcional, la relacién con los sistemas de control superior y sus
manifestaciones a nivel dental, muscular, la ATM y el periodonto. El conocimiento de estos factores,
permitiré al clinico guiarse en el diagnéstico y tratamiento considerando las condiciones de cada
individuo. Podemos concluir que la cavidad oral actia segtn el estado general del paciente, depende
de las afecciones fisicas y /o psicolégicas y cada una tiene representaciones orales. El estrés, la
liberacién de algunos neurotransmisores especificos, y hasta el consumo de algunos farmacos
pueden generar o inhibir las actividades parafuncionales que son perjudiciales para el sistema
estomatognaaico manifestado a través del bruxismo. Palabras clave: Bruxismo, neurotransmisores,
sistema estomatognatico, estructuras de soporte dental, desgaste dental.

Action and influences of bruxism on the masticatory system:

Abstract Literature review

Bruxism affects a large percentage of the population. Despite the investigations carried out in order
to know their course, is not well known and therefore is not well treated. It is difficult to understand
since its etiology is multifactorial. The stomatognathic system has cerebral representations, mediated
by chemical and physical systems manifest itself through changes in the functioning of its structures
and morphology. Pathological alterations, such as oral habits, malocclusions, poor systemic conditions
and disorders in the stages of sleep, are associated with the rhythmic activity of masticatory muscles,
where there is increased muscle tone. The stimuli of brain structures and various neurotransmitters
related to sleep bruxism and interpreted by higher control systems generate changes in the normal
functions. As a result of these alterations, myalgia, destruction of teeth, periodontal and articular
damage could be present. This review analyzes signs, symptoms and its etiophatology, from the
histological, structural and functional relationship point of view, the relationship with the higher control
system and their manifestation at dental, muscular, TMJ, and periodontal level. The understanding
of these factors will guide the clinician in the individual diagnosis and treatment of each subject. We
can conclude that the oral cavity acts and reflects the general condition of the patient, depending on
the physical characteristsics and / or psychological and oral representations. Stress, the release of
some specific neurotransmitters, and the use of certain drugs can generate parafunctional activities
that are harmful to the stomatognatic system expressed through bruxism. Key words: Bruxism,
neurotransmitters agents, stomatognatic system, periodontium, tooth wear.

Introduccién

| concepto de bruxismo o bruxomania tuvo

como primera referencia el antiguo testamento
donde se relaciona el crujir y rechinar los dientes con
los castigos eternos.’

1. Estudiante Octavo tre Facultad de Odontologia
Universidad CES.

2. Estudiantes Décimo tre Facultad de Od
Universidad CES.

3. Protesista Periodontal CES. Docente CES, Pregrado y Posgrado.

Segun la historia del bruxismo todos los seres
humanos en algin momento de su vida ejercian
fuerzas anormales en su sistema masticatorio. En
1907 se introdujo por primera vez el término de

53

Revisiéon de Tema




Sleep Medicine 65 (2020) 36-44

ELSEVIER

journal homepage: www.elsevier.com/locate/sleep

Contents lists available at ScienceDirect

Sleep Medicine

Original Article

Eye movements in relation to rhythmic masticatory muscle activities M)
in patients with sleep bruxism ol

Miao Xu ™1, Zh%iqn Zhong * ', Xueliang Zou ¢, Qian Ouyang *°, Ling Zhang *°, Bin Yu ¢,

Dongyuan Yao *

4 Neurological Institute of Jiangxi Province and Department of Neurology, Jiangxi Provincial People's Hospital, Nanchang University, Jiangxi, PR China
Y School of Pharmaceutical Sciences, Nanchang University, Jiangxi, PR China
© Jiangxi Mental Hospital, Nanchang University, Jiangxi, PR China

ARTICLE INFO

ABSTRACT

Article history:

Received 24 February 2019
Received in revised form

23 May 2019

Accepted 8 July 2019
Available online 22 July 2019

Keywords:

Sleep bruxism

Eye movements

Rhythmic masticatory muscle activities
Jaw movements

Objectives: To characterize eye movements during rhythmic masticatory muscle activities (RMMAS) in
patients with sleep bruxism (SB).

Methods: Poly aphic (PSG) recordings were performed on SB patients and normal controls
during sleep (n = 8 for each group) and wakefulness (n = 9 for each group). The eye movements
associated with episodes of RMMAs/SB during sleep and jaw during wakefulness were
analyzed.

Results: During sleep, all episodes of RMMAs/SB in the SB patients and controls were associated with eye
movements and most of the RMMAs/SB related slow eye movements (SB patients: 96.29%, 1583/1644;
Controls: 97.49%, 543/557) were horizontal in the SB patients and controls. During wakefulness, all of the
series of jaw movements were associated with eye movements. Most of cycles of jaw movements (SB
patients: 88.89%, 200/225; Controls: 95.11%, 214/225) were associated with slow eye movements and
most of the eye movements (SB patients: 52.50%, 105/200; Controls: 61.21%, 131/214) were vertical. There
were significant correlations between the durations of episodes of eye movements and RMMAs/SB
during sleep and between the duration of episodes of eye movements and duration of series of jaw

during wakeful in the SB patients and controls.
Conclusions: Most of RMMAs/SB episodes during sleep and jaw movements during wakefulness are

associated with eye movements in SB patients and normal controls.

© 2019 Elsevier B.V. All rights reserved.

1. Introduction

Sleep bruxism (SB) is a repetitive masticatory muscle activity
that is characterized by grinding and/or clenching of the teeth and/
or by bracing or thrusting of the mandible during sleep [1] affecting
3.5%—40.6% of children [2] and 13% of the adult population |3}, with
a decrease in prevalence with ageing but without gender differ-
ences [3-5). SB may not only cause damages to teeth but also
induce temporal and masseter muscle tension and pain, temporo-
mandibular disorders, and headache [3,5,6].

+ Corresponding author. Jiangxi Provincial People’s Hospital, Nanchang Univer-
sity, 92 Aiguo Road, Nanchang, Jiangxi, 330006, PR China. Fax: +86 791 8689 5077.
E-mail address: yao9000@gmail.com (D. Yao).
! Co-first author.

https://doi.org/10.1016/j.sleep.2019.07.012
1389-9457/© 2019 Elsevier B.V. All rights reserved.

SB was once considered a result of occlusal discrepancies and
morphological abnormal changes in the oromotor system. However,
further studies have indicated that the important roles of the central
and autonomic nervous systems in the genesis of a rhythmic or non-
rhythmic masticatory muscle activity in sleep [ 1,7]. During sleep, the
neurons in the central pattern generator (CPG) for mastication are
mostly inhibited. When SB episodes occur, the jaw-opening and jaw-
closing motor neurons in the CPG for mastication are co-activated by
cortical excitatory inputs through the cortico-bulbar projection. The
pathophysiological mechanisms for the increase in cortical excit-
atory inputs to the CPG for mastication and the genesis of SB might
be involved with transient cortical arousals and an increase in
sympathetic activity during sleep [8]. This notion is supported by
previous findings that the sympathetic activity increased prior to the
onset of SB episodes, followed by an increase in activities of elec-
troencephalographic (EEG) alpha and theta waves, a change in
respiration pattern and frequency, an acceleration of heart beats, a
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Asociaciones entre Signos Clinicos de Bruxismo, Ansie-

dad y Actividad Electromiografica Maseterina Utilizando el

Aparato Bite Strip® en Adolescentes de Ultimo Afo de
Enseianza Media (Secundaria)

Association Between Clinical Signs Bruxism, Anxiety and Masseteric Electromyographic
Activity using the Bite Strip® Device in Adolescents in the Last Year of High School

Daniela Vicuiia I.*; Maria Eugenia Id A.** & Rodrigo Oyonarte W.***

VICUNA, I. M.; ID, A. M. E. & OYONARTE, W. R. Asociaciones entre signos clinicos de bruxismo, ansiedad y actividad
electromiografica maseterina utilizando el aparato Bite Strip® en adolescentes de cuarto medio. Int. J. Odontostomat., 4(3):245-
253, 2010.

RESUMEN: EI bruxismo consiste en una parafunciéon del sistema masticatorio. Su prevalencia varia segin el medio
diagnéstico entre un 6 y 90%, representando un trastorno de origen central. El gold standard para su diagnéstico es la
polisomnografia con un registro de actividad electromiografica, el que resulta costoso e incomodo para el paciente. Actualmen-
te se ha desarrollado un dispositivo ambulatorio que registra la actividad electromiografica maseterina (BiteStrip®) el cual seria
mas econémico y comodo. Existen estudios que demuestran asociacién entre bruxismo, estrés y ansiedad y otros que se
contradicen, por tanto el objetivo de este trabajo es determinar si existe asociacién entre la presencia de signos de bruxismo y
ansiedad en individuos de cuarto medio, junto con determinar la utilidad diagnéstica del BiteStrip®. Se utilizé una muestra de 20
alumnos de cuarto medio de un colegio particular de la comuna de Las Condes, Santiago, Chile, a los que se les realizé una
encuesta de ansiedad, un analisis de modelos para cuantificar la presencia de facetas de desgaste, y un dispositivo interoclusal
de 1Tmm de espesor para cuantificar actividad de bruxismo. A los que presentaron mayor actividad de bruxismo se les midié la
actividad electromiografica maseterina con un aparato que la registra (BiteStrip®) para cuantificar la intensidad de bruxismo. No
se encontraron asociaciones estadisticamente significativas entre ansiedad y signos de bruxismo. En conclusioén: En base a la
metodologia utilizada no se observé asociacién entre ansiedad y signos de bruxismo. El BiteStrip resulta un elemento de
diagnéstico complementario sencillo, cémodo, util y fidedigno para el bruxismo, sin embargo, se sugieren mas estudios.

KEY WORDS: bruxism, sleep bruxism, bruxism diagnosis, attrition, anxiety, electromyography.

INTRODUCCION

Bruxismo se define como el contacto con fuer- literatura varia segtn el disefio de los estudios y los

zas excesivas entre las superficies oclusales de las
piezas dentarias (AAPD, 2006-2007); es una
parafuncién oclusal, involuntaria, y consiste en el aprie-
te y rechinamiento dentario durante movimientos no
funcionales del sistema masticatorio (Carlsson &
Magnusson, 1999; Widmalm et al., 1995). Es conside-
rado como un factor importante para el desarrollo de
atricién dentaria (Nakata et al., 2008); caracterizando-
se por causar un deterioro de la denticién. Se presen-
ta con mayor frecuencia en la noche (Bayardo et al.,
1996), y se ha asociado a estrés fisico o emocional
(Grechi et al., 2008). Su prevalencia reportada en la

criterios para el diagnéstico entre un 6y 90% (Reding
et al., 1966).

La etiologia del bruxismo es materia de contro-
versia, donde factores emocionales como la ansiedad,
miedo, frustracion y estrés han sido relacionados cla-
ramente con hiperactividad muscular, constatandose
ademas un elevado nivel de ansiedad en los pacien-
tes bruxdmanos (Reding et al.; Ahlberg et al., 2004;
Kampe et al., 1997; Manfredini et al., 2005; Vanderas
et al., 1999; Vanderas & Papangiannoulis, 2002). Una
modalidad de identificar o diagnosticar ansiedad, es la

* Daniela Paz Vicuna lturriaga, Docente Odontologia Integrada, Facultad de Odotologia, Universidad de Los Andes, Chile.
” Maria Eugenia Id, Docente Ortodoncia, Facultad de Odotologia, Universidad de Los Andes, Chile.
" Rodrigo Oyonarte, Profesor de Ortodonia, Facultad de Odotologia, Universidad de Los Andes, Chile.
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Sleeping Bruxism
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RESUMEN

El suefio es un estado fisiolégico activo, con funciones inmunolégicas y
endocrinas. Los procesos psicopatologicos y los trastornos psiquiatricos van
acompanados en numerosas ocasiones por diversas alteraciones del suefio
entre ellas el bruxismo nocturno. Con el objetivo de mostrar datos actuales
sobre el bruxismo del suefo, se realizé una revisién bibliografica basada en la
investigacion y escrutinio de 56 documentos en diversas bases de datos: LIS,
MEDLINE, COCHRANE, LILACS, SeCiMed. Se tuvieron en cuenta articulos
sobre etiologia, signos y sintomas, diagnéstico y tratamiento, asi como
presentacion de casos. De estos articulos se revisaron 45 de los ultimos 5 afos
para un 80.3%. El bruxismo del suefio es una parafuncién muy dificil de
detectar por el propio paciente, cursando largos periodos de tiempo sin que
este se de cuenta que es el causante de tanta sintomatologia dolorosa. La
mayoria de las veces es detectada por el profesional en la consulta, haciendo
conciencia al paciente de su patologia. Es una de las parasomnias mas
frecuentes. Tiene una alta incidencia y prevalencia en la poblacién. Su
tratamiento es dificil porque es multifactorial.

Palabras clave: bruxismo del suefio/terapia; bruxismo del suefo/patologia;
trastornos del suefo-vigilia/terapia; trastornos del suefo-vigilia/patologia.

ABSTRACT

Sleeping is a physiologic active status, with immunologic and endocrine
functions. The psychopathologic processes and psychiatric disorders are
accompanied by several sleeping disorders among them, nocturnal bruxism.
With the objective of showing current information about sleeping bruxism, a
library research was performed based on investigation and searching of 56
documents in diverse data bases: LIS, MEDLINE, COCHRANE, LILACS,
SeCiMed. Some articles about etiology, signs and symptoms, diagnosis and
treatment were taken into account, as well as presentation of cases. 45 articles
of the last 5 years were consulted for an 80.3%. Sleeping bruxism is a para
function very difficult to detect by the patient, having long periods of time without
realizing the causes of so many painful symptoms. Most of the time it is

http:/scielo.sld.cu 166
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Articulos de revisién

Paul Carrillo-Mora®, Jimena Ramirez-

Resumen

El suefo es un proceso fisiolégico fascinante, sélo reciente-
mente algunos de los misterios acerca de su origen, fisiologia
y funciones bioldgicas han sido esclarecidos, sin embargo,
aun falta mucho por estudiar. La investigacién sobre la bio-
logia del sueio y sobre los efectos clinicos de sus trastornos
cada vez deja més en claro que el suefio es un proceso de
vital importancia para la salud integral del ser humano. Sin
embargo, seguin algunos estudios, la tendencia en la pobla-
cion mundial es hacia la reduccién del tiempo total de suefo,
lo cual se ha reflejado en el incremento en la incidencia de
trastornos del sueno. En este sentido, la poblacién joven es
especialmente proclive a desarrollar trastornos del suefo
principalmente debido a factores externos (sociales y am-
bientales) y a distintos habitos que pueden afectar su cali-
dad (consumo de alcohol, tabaco, cafeina, etc). Este articulo
pretende realizar una revision actualizada acerca de la neu-
robiologia del suefio y de aspectos del sueio que resultan
de interés préctico para el estudiante universitario, como el

*Divisién de Rehabilitacién Neurolégica. Instituto Nacional de
Rehabilitacién. México, DF.

“Programa de Alta Exigencia Académica (PAEA). Facultad de
Medicina. UNAM.

‘Facultad de Medicina. UNAM

Correo electrénico: neuropolaco@yahoo.com.mx

Recibido: 09-agosto-2012. Aceptado: 08-marzo-2013.

, Katia Magaria-Vizquez

papel del suefo en el proceso de aprendizaje y memoria, asi
como los efectos que ejercen distintas sustancias de uso co-
mun en este grupo de poblacion sobre el proceso de sueno,
y finalmente con énfasis en la importancia de una adecuada
higiene del sueno para la salud integral del individuo.
Palabras clave: Suerio, memoria, jévenes, alcohol, tabaco.

Sleep Neurobiology and its importance:
Anthology for the university student

Abstract

Sleep is a fascinating physiological process, only recently
some of the mysteries about its origin, physiology and bio-
logical functions have been clarified; however, much remains
to be studied. Research on sleep biology and the clinical
consequences of sleep disorders has made clear that sleep
is a vital process for the full health of human beings. Never-
theless, according to some studies, worldwide population
tends to reduce total sleep time, which is reflected in the
increasing incidence of sleep disorders. In this sense, young
people are particularly prone to the development of sleep
disorders, mainly due to external factors (social and envi-
ronmental), and other habits that can influence the quality
of sleep (alcohol, tobacco, caffeine, etc). This article aims at
providing an updated review about sleep neurobiology and
related aspects of practical interest for university students,
such as: the role of sleep in learning and memory processes,

Vol. 56, N.° 4. Julio-Agosto 2013
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International consensus on the assessment of bruxism: Report
of a work in progress
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Kinesiology, Academic Centre for Dentistry In 2013, consensus was obtained on a definition of bruxism as repetitive masticatory
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Netherlands. muscle activity characterised by clenching or grinding of the teeth and/or by bracing
Email: f.lobbezoo@acta.nl or thrusting of the mandible and specified as either sleep bruxism or awake bruxism.

In addition, a grading system was proposed to determine the likelihood that a certain
assessment of bruxism actually yields a valid outcome. This study discusses the need
for an updated consensus and has the following aims: (i) to further clarify the 2013
definition and to develop separate definitions for sleep and awake bruxism; (i) to
determine whether bruxism is a disorder rather than a behaviour that can be a risk
factor for certain clinical conditions; (iii) to re-examine the 2013 grading system; and
(iv) to develop a research agenda. It was concluded that: (i) sleep and awake bruxism
are masticatory muscle activities that occur during sleep (characterised as rhythmic
or non-rhythmic) and wakefulness (characterised by repetitive or sustained tooth
contact and/or by bracing or thrusting of the mandible), respectively; (i) in otherwise

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2018 The Authors. Journal of Oral Rehabilitation Published by John Wiley & Sons Ltd
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Exploracién de los pares craneales

Maria Luisa Calle Escobar e Ignacio Casado Naranjo
Unidad de Ictus. Seccién de Neurologia. Hospital San Pedro de Alcantara. Ciceres

Pese al extraordinario desarrollo de las
técnicas de neuroimagen, una correcta
exploracién neurolégica resulta esencial

en la aproximacién al paciente con
sintomatologia neurolégica. Este articulo
revisa |a exploracién de los pares craneales.

Puntos clave

¢ Las alteraciones en la percepcion olfativa pueden
ser cuantitativas o cualitativas.

¢ En lalesién de la via visual podemos diferenciar
entre lesiones prequiasmaticas, quiasmaticas o
retroquiasmaticas.

* La presencia de ptosis supone la afectacion del
Ill par. A ella pueden sumarse otros signos de
afectacion del lll par, como midriasis pupilar y
estrabismo divergente.

¢ La afectacién del V par o alguna de sus ramas
ocasionara debilidad y atrofia de la musculatura
correspondiente, asi como desviacion de la
mandibula hacia el lado del musculo débil a
medida que se abre la boca lentamente. El reflejo
corneal estara abolido y la sensibilidad facial
disminuida, dependiendo de la rama sensitiva

afectada

¢ Las lesiones del nervio facial pueden presentarse
mediante un patrén de neurona motora superior
o paralisis facial “central”, o un patrén de neurona
motora inferior, o paralisis facial “periférica”.

¢ Laidentificacion de una hipoacusia de conduccién
supone que en la prueba de Weber el sonido se
perciba mejor en el oido afectado por hipoacusia,
mientras que en la prueba de Rinne se obtendra
un patrén anormal percibiéndose mejor el sonido
del diapasén a través del hueso.

* Si uno de los nervios glosofaringeos esta
lesionado, la tvula se desviara hacia el lado del
nervio sano. La ausencia de reflejo nauseoso
implica la disfuncién del IX y X pares.

¢ La afectacion del nervio espinal producira debilidad
del musculo esternocleidomastoideo y trapecio.

¢ Cuando se afecta el nervio hipogloso, la lengua
se desvia hacia el lado de la lesion y puede
observarse atrofia de la hemilengua afectada.

59

sistema nervioso periférico (SNP) que en nimero de

12 a cada lado (de ahi el concepto de “par craneal”)
emergen del tronco cerebral; si bien para algunos autores,
ni el nervio olfatorio ni el 6ptico deberian incluirse en el SNP,
ya que serian extensiones del cerebro. Mientras que los cra-
neales son nervios mixtos (formados por fibras sensitivas,
motoras y vegetativas), los pares craneales son mas simples:

S e denominan nervios craneales a los componentes del

— Tres son puramente sensitivos: pares |, [l y VIII.
— Cinco son puramente motores: pares I, IV, VI, Xl y XII.
— Cuatro son mixtos: pares V, VII, IXy X.

Podemos distribuir los pares craneales en 4 grupos:

— Cerebro medio: | y Il pares.
— Mesencéfalo: lll y IV pares.
— Protuberancia: V, VI, Vil y VIl pares.
— Bulbo: IX, X, Xl y Xl pares.

Esta disposicion permite localizar topograficamente
una posible lesién en el sistema nervioso, segin la se-
miologia derivada de la afectacién de un determinado
par craneal. Pese al extraordinario desarrollo de las téc-
nicas de neuroimagen, una correcta exploracién y ana-
lisis de la informacién obtenida en términos de neuroa-
natomia continda siendo esencial en la aproximacién al
paciente con sintomatologia neurolégica.

A modo de resumen, en las tablas 1y 2 se exponen las
principales manifestaciones clinicas motoras y sensitivas
resultantes de la afectacién de los pares craneales.

Nervio olfatorio (I par craneal)

Anatomia

Este nervio es una extension especializada del cerebro,
siendo la Unica via sensorial que alcanza la corteza sin ha-
cer sinapsis en el tdlamo. Recoge la sensibilidad olfatoria
de los receptores de la mucosa nasal, la conduce a través
de sus axones (nervio olfatorio) que atraviesa la lamina
del etmoides para llegar al bulbo olfatorio y, desde alli, el
tracto olfatorio viaja hasta el nicleo olfatorio posterior del
rinencéfalo, que junto con el claustro y la insula constitu-
yen el area de integracion de la informacién olfatoria.

Exploracién
No suele realizarse su examen de rutina, sélo cuando
hay circunstancias que nos hagan sospechar una lesién

www.jano.es | mayo 2011
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ARTICULO DE INVESTIGACION

Bases neurocientificas de la funcién masticatoria y su efecto
sobre el estrés y las funciones cognitivas
Neuroscientific basis of the masticatory function and its effects

on stress and cognitive functions

Elias Ernesto Aguirre-Siancas'

The subtle neuroscientific mechanisms related to chewing evinces its functionality as astimulator
of different areas in the neocortex. This paper is a thorough review of the neuroscientific evidence
related to the functionality of chewing and its impact on other and more complex processes,
with the aim of presenting chewing as a physiological mechanism to counteract stress and ease
important cognitive functions. Thus, becoming more visible as a marginal activity to pay attention,
especially, within people prone to develop a decline on learning and memory functions.

Key words: Chewing, stress, stomatognathic system, memory, learning.

Rev Chil Neuro-Psiquiat 2017; 55 (1): 9-17

Introducciéon

La masticacién es una de las funciones mas
importantes del sistema estomatognético'?,
el cual se define como la unidad morfofuncional
o sistema biolégico que se encuentra localizado
anatémicamente en el territorio craneo-cérvico-
facial comprendiendo basicamente las estructuras
combinadas de la boca y los maxilares, siendo res-
ponsable tanto de la funcién masticatoria como de
la degluci6n y de la fonoarticulacién®.

La informacion sensitiva que parte del sistema
estomatogndtico es llevada, principalmente, por
el nervio trigémino hacia diversas estructuras del
sistema nervioso central (SNC)2**, Dicha infor-
macién sensitiva activa a diversas dreas dentro del
tallo encefilico y del neocértex, estando dichas

Recibido: 10/08/2016
Aceptado: 16/09/2016

dreas involucradas en importantes funciones su-
periores™.

Esta revisién tiene como propoésito actualizar y
compendiar los actuales conocimientos sobre los
mecanismos neurocientificos que subyacen en la
funcién masticatoria y a su vez exponer c6mo esta
funcién modula variados procesos en el SNC.

1. La funcién masticatoria

La funcién masticatoria es caracterizada por
respuestas motoras, ritmicas y aprendidas, que
combinan tanto actividades reflejas como vo-
luntarias y que una vez iniciada continta casi
automadticamente, siendo sometida bajo control
consciente tanto su inicio como su final’, pudien-
do la masticacién ser intencionalmente acelerada,
lentificada o detenida®. La estimulacién neural que

El autor no presenta ningun tipo de conflicto de interés. No existi6 fuente de financiamiento para este trabajo.
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REV CHIL NEURO-PSIQUIAT 2017; 55 (1): 9-17

60

Seccion Doctoral. Programa Doctoral en Neurociencias. Facultad de Medicina. Universidad Nacional Mayor de San

www.sonepsyn.cl 9



www.medigraphic.org.mx

REviSTA ADM

ARTICULO DE REVISION / REVIEW

Fisiopatologia del bruxismo nocturno.

Factores enddgenos y exogenos.
Pathophysiology of nocturnal bruxism: Endogenous and exogenous factors.

Yazmin Morales Soto,* Fabiola Neri Zilli,* José L Castellanos**

RESUMEN

El bruxismo es una parafuncién muscular que pone en riesgo muchos
de los tratamientos que realiza el od y por lo cual

ABSTRACT

7 £
pa.

Bruxism is a that can jeopardize the success
of many dental and therefore a disorder that p. a

un reto, no s6lo para su sino también para su diag
Actualmente la etiologia del bruxismo se ha vuelto muy compleja de
definir, ya que las di teorias h

que son los fz
que lo provocan; la clasificacién

CEe i -
el que se presenta; si es durante la vigilia, se llama bruxismo diurno
o en vigilia; si es durante el suefio, se llama bruxismo nocturno o del

hallenge in terms of both treatment and diagnosis. The etiology of
bruxism remains very difficult to define, grven that the various moct-
ated theories attribute it to c  factors. Its etiolog
classification depends largely on when it occurs: ifit is when the person
is awake, it is known as diurnal bruxism (or «awake» bruxism); if it
is when the person is asleep, it is known as nocturnal bruxism (or

suefio. El objetivo de este articulo es identificar los fz di e

indirectos que provocan el bruxismo nocturno, describir los procesos

fisiopatologicos que envuelven este tipo de disfuncién y cémo se
laciona con las dades bucales.

Palabras clave: Bmxlsmo, bruxismo nocturno, fisiopatologia del
bruxismo 1 del bruxi nocturno.

INTRODUCCION

I bruxismo se define como una parafuncién en la cual

ocurre un rechinamiento de los dientes y como un ha-
bito oral que consiste en el rechinamiento o apretamiento
ritmico involuntario o espasmédico no funcional de los
dientes, segtn el glosario de términos prostodénticos.” Es
de llamar la atencién que esta definicién usa términos que
estan asociados con una disfuncién muscular, de donde
radica la inestabilidad y dafios; sin embargo, con sesgo
odontolégico, se describe como una alteracién dental y
no muscular o neuromuscular.

* Cirujano Dentista. Alumna del 3er aiio del Postgrado de Prostodoncia ¢
Implantologia.
** Jefe del Departamento de Periodoncia. Docente.

Postgrado de Pr doncia ¢ Impl logia. Facultad de Od logi

Universidad De La Salle Bajio. Lcan, Gunnjuam, México.

Recibido: Octubre 2014. Aceptado para publicacién: Diciembre 2014,

leepy bruxism). The aim of this article is to identify the direct and
indirect factors that cause sleep bruxism, and to describe the patho-
hysiologic processes involved in this type of dysfunction and how it

relales to oral diseases.

Key words: Bruxism, nocturnal bruwxism, pathophysiology of nocturnal
bruxism, etiology of nocturnal bruxism.

El bruxismo se categoriza nocturno y diurno, ya que se
presentan en estados fisiol6gicos (circadianos) diferentes,
por diferentes razones etiol6gicas.” Esta presentacion serd
enfocada a bruxismo del suefio o nocturno (BN). Este es
considerado como una parasomnia, segin la clasificacién
internacional de desérdenes del sueio (CIDS),2 la cual
estd asociada con microdespertares (definidos como
una activacién cortical motora, autonémica, transitoria y
breve, sin que la persona llegue a despertarse o alcance
un estado de consciencia). Para los odontélogos es de
gran importancia conocer acerca de esta condicién, ya
que sus efectos se asocian con dolor orofacial, desérde-
nes temporomandibulares, desgaste dental y fractura de
restauraciones,® asi como dafos en otros componentes
bucales, faciales y cervicales (Cuadro ).

Se han intentado varios tipos de tratamientos en los
pacientes que presentan esta parafuncién,® sin apoyo
diagnéstico certero respecto a etiologia y fisiopatogenia,
por lo que han empezado a surgir teorfas que le corre-
lacionan con alteraciones psicolégicas,® neurolégicas®

Revista ADM 2015; 72 (2): 78-84
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Fenémenos fisiopatolégicos sistémicos
asociados al bruxismo de sueno

Systemic pathophysiological phenomena associated with sleep
bruxism

Iturriaga V*, Bornhardt T*, Casassus R**, Alveal C***, Medina H***, Reuque C***

RESUMEN

El bruxismo de sueno (BS) se define como un trastorno del movimiento estereotipado que se presenta durante
el sueno, caracterizado por rechinamiento y/o apretamiento dentario. Se encuentra dentro de la clasificacién
internacional de desérdenes de suefio como un trastorno del movimiento asociado a una exagerada actividad
muscular masticatoria ritmica. Se reporta una incidencia del 15% al 22% en la poblacién general. Antiguamen-
te se creia que la etiologia del BS estaba relacionada con alteraciones oclusales; sin embargo actualmente se
piensa que la causa principal estd mas bien relacionada con alteraciones de sueno, enfermedades del sistema
nervioso central, drogas, dolor crénico, alteraciones emocionales, entre otros factores que participarian en su
origen. Se ha identificado la presencia de diversos fenémenos fisiopatolégicos sistémicos que acontecen
durante un episodio de BS, entre los cuales encontramos los microdespertares corticales, alteraciones en el
ritmo cardiaco, el tono simpatico, la presion arterial, entre otros, sobre los cuales trata esta revision.

Palabras clave: Bruxismo de suefo, bruxismo, desorden de suefo.

SUMMARY

Sleep Bruxism (BS) is defined as a stereotyped movement disorder that occurs during sleep, characterized by
grinding and / or clenching tooth. It lies within the international classification of sleep disorders as a movement
disorder associated with an exaggerated rhythmic masticatory muscle activity. We report an incidence of 15%
to 22% in the general population. Formerly it was believed that the etiology of BS was related to occlusal
alterations, but it is now thought that the main cause is more related to sleep disorders, central nervous system
diseases, drugs, chronic pain, emotional distress, among other factors participate in origin. It has identified the
presence of various systemic pathophysiological phenomena that occur during an episode of BS, among
which are the arousal, changes in heart rate, sympathetic tone, blood pressure, among others, on which is this
review.

Key words: Sleep bruxism, bruxism, sleep disorder.
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Dopamina: sintesis, liberacion y
receptores en el Sistema
Nervioso Central.

Ricardo Bahena-Trujillo', Gonzalo Flores?, José A. Arias-Montaiio'.

'Departamento de Fisiologia, Biofisica y Neurociencias, Centro de Investigacion y de Estudios Avanza-
dos (CINVESTAV), México, D F., México. “Instituto de Fisiologia, Benemérita Universidad Auton6ma

de Puebla, Puebla, Puebla, México.

Abreviaturas utilizadas:

DAG, diacilglicerol; IP,, 1 4 5-trifosfato de inositol; PIP,, 4 5-difosfato
de fosfatidilinositol; KDa, kilodaltones; MPP*, ion 1-metil-4-
fenilpiridinio; MPTP, 1-metil-4-fenil-1,2 3 6-tetrahidropiridina; PKA,
cinasa de proteina dependiente de AMPc; PKC, cinasa de proteina
dependi de Ca® /fosfolipidos/DAG; PLC, fosfolipasa C; SNC,
Sistema Nervioso Central; TH, tirosina hidroxilasa. NMDA , N-metil-
D-aspartato; GABA, 4dcido y-aminobitirico; L-DOPA, L-3 4-

dihidroxifenilal AMPc, fosfato ciclico de ad ; CaMK,
cinasa dependiente de Ca™ y de calmodulina; BH,, hidrobiopterina;
Km, de Michaelis M 1K, de inhibicién; NSF,
N-etilmaleimida; MAO, idasa; ATP, trifosfato de adenosina;

DOPAC, écido dihidroxifenilacético; HVA, dcido homovanilico; COMT,
catecol-O-metiltransferasa; RNAm, RNA mensajero.

RESUMEN.

La dopamina es el neurotransmisor cateco-
laminérgico mds importante del Sistema Nervio-
so Central (SNC) de los mamiferos y participa en
la regulacién de diversas funciones como la con-
ducta motora, la emotividad y la afectividad as{
como en la comunicacién neuroenddcrina. La
dopamina se sintetiza a partir del aminoécido L-
tirosina y existen mecanismos que regulan de
manera muy precisa su sintesis y liberacién. Las
técnicas de clonacién molecular han permitido la

identificacion de 5 tipos de receptores dopami-
nérgicos, todos ellos acoplados a proteinas G y
divididos en dos familias farmacolégicas denomi-
nadas D, y D,. Los receptores de la familia D,
(subtipos D, y D,) estdn acoplados a proteinas
Gs y estimulan la formacién de AMPc como prin-
cipal mecanismo de transduccidn de sefiales. Los
subtipos pertenecientes a la familia D,(D,, D, y
D,) inhiben la formacién de AMPc, activan cana-
les de K* y reducen la entrada de iones de Ca®* a
través de canales dependientes del voltaje, efec-
tos mediados también por proteinas G (Gai y
Gao). Los receptores dopaminérgicos se encuen-
tran ampliamente distribuidos en diversas dreas
del SNC (aunque de manera diferencial de acuer-
do al subtipo) donde son responsables de las di-
versas acciones fisiolégicas de la dopamina. El
estudio de los sistemas y receptores dopaminér-
gicos del SNC ha generado gran interés, debido
a que diversas alteraciones en la transmisién do-
paminérgica han sido relacionadas, directa o in-
directamente, con transtornos severos como la

Solicitud de sobretiros: Dr. José A. Arias-Montaio. Depto.de Neurociencias, CINVESTAV, Apdo. Postal 14-740, 07000 México, D.F.  Tel. 747 7000
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ASSOCIATION BETWEEN SLEEP BRUXISM
AND GASTROESOPHAGEAL REFLUX DISEASE

)

/-

7w Cristiane Machado Mengatto, DDS, MSc, PhD,*
Charlene da Silveira Dalberto,” Betina Scheeren, DMD,* and
Sérgio Gabriel Silva de Barros, DMD, MSc, PhD“
Federal University of Rio Grande do Sul (UFRGS), Porto Alegre, RS,
Brazil

Statement of problem. Rhythmic masticatory muscle activity, including sleep bruxism (SB), can be induced in healthy
individuals by experimental esophageal acidification, which plays an important role in the pathogenesis of gastroesophageal
reflux disease (GERD). However, no robust evidence supports the association between SB and GERD.

Purpose. The purpose of this study was to investigate the association between SB and GERD.

Material and methods. Forty-five individuals were eligible to participate in this observational transversal study at the
Gastroenterology Service of the Clinical Hospital of Porto Alegre, Brazil. The participants were classified into 2 groups, those
with and without GERD, according to the Montreal Criteria and pH-metry/endoscopy findings. The diagnosis of SB was not
assessed in a sleep laboratory but was based on self-report plus clinical inspection, according to the minimal diagnostic
criteria of the American Academy of Sleep Medicine. The Lipp Stress Symptom Inventory was used to evaluate self-perceived
stress. Univariate and multiple logistic regression analyses were performed with SB as dependent variable and GERD, sex, age,
body mass index, and stress as predictors (2=.05; 90% power).

Results. The study population included individuals with SB without GERD (13.3%) and individuals with SB with GERD
(31.1%). In participants with GERD, the prevalence of SB was 73.7%. Only the variable GERD was significantly associated
with SB (P=.017; odds ratio 6.58; 95% confidence interval 1.40-30.98), although adjusted for stress and age.

Conclusions. Sleep bruxism is prevalentin GERD patients, and GERD is highly associated with SB. (J Prosthet Dent 2013;110:349-355)

CLINICAL IMPLICATIONS

Sleep bruxism is strongly associated with gastroesophageal reflux
disease, independent of stress, age, sex, or body mass index. The results
of this preliminary study indicate an interesting direction in investigating
the common biological pathways between these 2 entities.

reflux

Gastroesophageal disease
(GERD), one of the most prevalent
gastrointestinal disorders, refers to the
digestive dysfunction in which gastric
and duodenum contents seep upward

from the stomach to the esophagus.’
Because the esophageal epithelium is
not capable of resisting the digestive
action of gastric secretion, mucosa
inflammation and injury may occur and

cause troublesome symptoms and/or
complications.”? The complications of
reflux disease are many and varied,
including esophagitis (inflammation and
erosion), esophageal stricture, ulcers,

This study was funded in part by PROPESQ-UFRGS 110223. Presented at the International Association for Dental Research, Foz do Iguagu,

Parana, Brazl, 2012.
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Bases neurobioldgicas de la drogadiccién

E. Fernindez-Espejo

NEUROBIOLOGICAL BASIS OF DRUG ADDICTION

Summary. Introduction. Drugs of abuse cause addiction, characterized by compulsive and out of control drug use. Several
neurochemical and molecular changes take place in the brain during the first phase of drug use which lead to dependence,
addiction and drug abuse.Development. Every drug of abuse acts through similar neurophysiological mechanisms, mostly
based on the abnormal activation of the mesolimbic dopamine system. Although the addicted brain tries to adapted to the drug
action, there are permanent neural changes at the cellular and molecular levels which seem to underlie the addictive process
and the emergence of abstinence symptoms after drug taking stops. Furthermore, these neural changes appear to subserve the
emergence of cravings once the abstinent syndrome has been overcome. Cravings are the main factor leading to relapse, and
they are often initiated by exposure to drug-related cues. [REV NEUROL 2002; 34: 659-64]

2.

Key words. Adiction. Dependence. Dop . Drug. Mesoli

INTRODUCCION

Droga es toda sustancia natural o sintética que genera adiccion,
es decir, la necesidad imperiosa o compulsiva de volver a consu-
mirla para experimentar la recompensa que produce, que es sen-
saci6n de placer, euforia, alivio de la tension, etc. Por tanto, las
drogas inducen adiccién y refuerzan la conducta asociada a su
uso. El cese en el consumo de la droga adictiva induce abstinen-
cia, conjunto de molestias emocionales y fisicas que duran unos
dias, y cuya intensidad depende del tipo de droga. Evitar la abs-
tinencia es también otra causa de bisqueda y recaida en la droga
(reforzador negativo).

La diferencia de los términos dependencia y adiccion es con-
fusa. En realidad, la dependencia es el conjunto de cambios neu-
robioldgicos que subyacen al consumo de la droga y que causan
la adiccién. Sin embargo, la adiccion seria un grado elevado de
dependencia (p. ej., la cafeina induce dependencia sin ser adicti-
va). En la presente revision se utilizardn los términos dependen-
cia y adiccién de modo indistinto, segiin la terminologia DSM,
que considera que son sinénimos en lo que se refiere a las drogas
adictivas. Atendiendo al grado de dependencia que generan, la
Organizacién Mundial de la Salud (OMS) clasifica las drogas
adictivas segtin la tabla; las drogas del grupo 1 son las que indu-
cen mayor adiccién.

Las bases neurobiolégicas que subyacen a la drogodepen-
dencia son motivo de intenso estudio. La razén es clara: com-
prender qué induce la recompensa a la droga o qué cambios
crénicos generan la adiccién nos permitiria actuar terapéutica-
mente sobre estos procesos. Las bases neurobioldgicas del
proceso de drogadiccién se estudian en cuatro grandes fases:
estado de consumo agudo, estado de consumo crénico, absti-
nencia aguda y abstinencia a largo plazo [19]. Para cada fase
hay datos morfofuncionales, neuroquimicos y moleculares,
cuya integracién nos permitirdn, en un futuro, una compren-

Recibido:30.10.01 . Aceptadotrasrevisién externasinmodificaciones: 08.11.01 .
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system. Withdrawal.

si6n mds clara de los procesos neurobioldgicos que originan la
drogadiccion. Los estudios se han realizado y se realizan tanto
en animales de laboratorio como en el @mbito clinico. Fisiol6-
gica y bioquimicamente, se utilizan numerosas técnicas ten-
dentes a cuantificar modificaciones en la respuesta electrofi-
sioldgica, lesiones neurales selectivas, histoquimica, marca-
dores proteicos, registro de liberacién de neurotransmisores,
etc., que no se van a detallar. Conductualmente, existen diver-
sas pruebas de laboratorio que permiten estudiar el proceso de
dependencia en roedores, en sus distintas vertientes, como la
autoadministracién de drogas, los tests de preferencia de lu-
gar, de sensibilizacién conductual, etc. La autoadministracion
de drogas permite evaluar el aspecto consumidor en animales,
mientras que los tests de preferencia de lugar permiten abordar
el aspecto incentivo. En estos ltimos, se establece un condi-
cionamiento de contexto entre un lugar —el compartimento de
un enclave, generalmente— y el consumo de droga, de modo
que el animal tiende a buscar dicho lugar. En los tests de sen-
sibilizacién se aborda el fenémeno de la sensibilizacién con-
ductual, que se cree que resulta critico en el proceso adictivo;
el test de sensibilizacién locomotora es el que mds se utiliza —
incremento progresivo de la conducta motora tras el consumo
crénico de una droga—. Finalmente, el sindrome de abstinencia
se evalia tanto en sus aspectos somdticos (sintomas fisicos y
vegetativos) como emocionales (test de aversion de lugar).
Recientemente, el empleo de ratones knock-out y trasgénicos
ha abierto nuevas vias en el estudio del papel de los déficit
génicos y proteicos selectivos en la adiccién.

ESTADO DE CONSUMO AGUDO: LAS DROGAS
ADICTIVAS ACTUAN SOBRE MECANISMOS
NEUROFISIOLOGICOS COMUNES

El consumo agudo se refiere a los primeros contactos con la
droga, a través de los cuales se establece el conocimiento de sus
efectos placenteros y el aprendizaje tendente a su consumo. En
el ser humano, mediante estudios con tomografia por emisi6n de
positrones (PET), se sabe que el consumo agudo de psicoesti-
mulantes, como cocaina o anfetamina, induce la activacién de
diversos centros nerviosos, entre los que destacan las vias me-
solimbica y mesocortical, los nicleos del rafe y la amigdala
(Fig. 1). En animales de experimentacién se ha observado el
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Bases anatomicas del sueno

Anatomical basis of sleep

J. L. Velayos, F. J. Moleres, A. M. Irujo, D. Yllanes, B. Paternain

RESUMEN

El suefio es un estado bioldgico activo, periddico,
en el que se distinguen las etapas NREM y REM, que se
alternan sucesivamente durante la noche. Intervienen
los relojes biolégicos en la modulacién del sistema, asi
como neurotransmisores especificos. Se trata de una
red neuronal compleja, en la que intervienen diversas
zonas del sistema nervioso central. Los procesos oniri-
cos estan controlados ademas de forma neural.

Se resume la historia de las investigaciones sobre
el tema, desde el siglo XIX hasta nuestra época. Hay
que destacar los recientes descubrimientos de Lugare-
si y su equipo, que, al describir el insomnio familiar
grave, dieron importancia al ntcleo dorsomedial del
talamo en la instauracion de la fase de suefo profundo.
Al grupo de Reinoso se debe el hallazgo de que el
“director de orquesta” en la instauracién del suefio
REM es la zona ventral paramediana del niicleo reticu-

ABSTRACT

Sleep is an active and periodic biological state
composed of NREM and REM phases, which alternate
during the night. Both biological clocks and specific
neurotransmitters are involved in the modulation of
this system. It is a complex neuronal network in which
several areas of the central nervous system are
involved. The oneiric processes are also controlled
neurally.

This work summarises the history of the
investigations on this topic from the 19t century to
date. It is worth mentioning the recent findings of
Lugaresi and colleages who described fatal familial
insomnia, a disease that helped to show the
importance of the mediodorsal thalamic nucleus in the
genesis of slow-wave sleep. Reinoso’s group found out
that the paramedian ventral area of the oral pontine
reticular nucleus is the conductor in the establishment

lar pontino oral of REM sleep.

Palabras clave. Sueio. Vigilia. Centros neurales. Key words. Sleep. Wakefulness. Neural centres.
REM. NREM. REM. NREM.
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Formacion continuada

Anatomia descriptiva y topografica
de la extremidad cefalica:
Musculatura masticadora
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El grupo de musculos masticado-
res estd situado topograficamente
mis profundamente que los iner-
vados por el facial y van a actuar
directamente sobre la mandibula.
Los vamos a clasificar en muscu-
los elevadores de la mandibula
(temporales, pterigoideos media-
les, maseteros y pterigoideos late-
rales en accion bilateral), descen-
dentes de la misma (vientre ante-
rior del digastrico y milohioideo
ayudados puntualmente por los
genihioideos) y lateralizadores
(pterigoideo lateral en accion uni-
lateral). En los movimientos de
protusion actian ambos pterigoi-
deos, medial y lateral y en la
retraccion, al cerrar la mandibula,
las fibras posteriores del musculo
temporal. Pero, ademas, en los
movimientos de apertura y cierre
de la mandibula es necesario que
el velo del paladar no quede flaci-
do y dificulte los movimientos
conjuntos de la musculatura mas-
ticadora y de la lengua en el pro-
ceso de distribuir las particulas
alimenticias entre las arcadas
dentarias. Por eso, estrechamente
vinculado funcionalmente con
todo este proceso, nos encontrare-
mos también con el muisculo
periestafilino externo (m. tensor
veli palatini) encargado de elevar
y tensar el velo del paladar en la
accion de masticacion.

El musculo masetero (m.
masseter), es el mas superficial de
la musculatura masticatoria, mus-
culo de gran potencia por la dis-

posicion de sus fibras, cortas y en
angulo, que se extiende desde el
arco cigomatico hasta la superfi-
cie externa de la rama ascendente
de la mandibula (Figura 1a). Esta
cubierto por una gruesa y potente
fascia, derivada de la aponeurosis
profunda del cuello, denominada
aponeurosis parotidea (fascia
parotidea), que se encuentra fuer-
temente adherida al musculo y
que también cubre a la glandula
pardtida. El misculo masetero
tiene dos porciones en sus inser-
ciones y disposicion, una superfi-
cial y otra profunda. La parte
superficial (Pars superficialis)
tiene su origen en el borde infe-
rior del hueso cigomatico median-
te un firme y bien desarrollado
tendon aplanado que, dirigiéndose
hacia abajo y adelante, finaliza en
el dngulo de la mandibula, en el
borde posterior de la rama ascen-
dente, situdndose el borde anterior
del musculo por delante del
segundo molar. Esta lamina mus-
cular superficial estd recubierta
por una amplia y resistente hoja
tendinosa que se extiende entre el
hueso cigomatico en la parte
superior del musculo.

La porcion profunda (pars profun-
da) del musculo se inserta en toda
la longitud del arco cigomatico,
hasta el extremo mds anterior del
tubérculo articular; solo esta sepa-
rada de la superficial en la parte
posterior y mas superior del mus-
culo, estando facilitada esta sepa-
racion por una capa de tejido

© labor dental clinica ¢ Vol. 15 ¢ n®2 04-06/2014
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ABSTRACT

Rhythmic Masticatory Muscle Activity (RMMA)
is frequently observed during sleep in normal
subjects and sleep bruxers. We hypothesized that
some normal subjects exhibit RMMA at a lower
frequency than sleep bruxers. Polysomnographic
data from 82 normal subjects were compared with
data from 33 sleep bruxers. RMMA episodes were
defined as three or more consecutive bursts of
masseter EMG activity, with or without tooth-
grinding. Such episodes were observed in nearly
60% of normal subjects. A lower frequency of
episodes was noted in normal subjects than in
bruxers. Sleep organization was similar between
groups. Bruxers had twice as many masseter
muscle bursts per episode and episodes of higher
amplitude compared with controls with RMMA.
The high prevalence of RMMA observed in
normal subjects suggests that this activity is
related to certain sleep-related physiological
functions, including autonomic activation.

KEY WORDS: sleep, electromyography, sleep
bruxism, phasic activity.
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Rhythmic Masticatory Muscle
Activity during Sleep in Humans

INTRODUCTION

hythmic Masticatory Muscle Activity (RMMA) has been reported in

patients presenting with tooth-grinding in sleep, a condition known as
sleep bruxism (Thorpy, 1997; Lavigne and Manzini, 2000). Sleep bruxism is
a highly prevalent condition found in approximately 6 to 8% of the general
population (Lavigne and Montplaisir, 1994). Prevalence decreases with age,
from 14% in children to approximately 3% in the elderly. The majority of
sleep bruxers present no associated medical or psychiatric conditions. In
these cases, the condition is called primary sleep bruxism. Secondary sleep
bruxism has been reported in patients with psychiatric disorders or
neurological conditions, including brain injury. It has also been observed in
patients taking various medications, especially neuroleptics and SHT re-
uptake inhibitor antidepressants (Lavigne and Manzini, 2000).

The presence of RMMA in the absence of tooth-grinding has also been
observed during sleep in normal subjects and in patients with somnambulism,
night terrors, and REM sleep behavior disorders. In such instances, RMMA
has been designated as chewing automatism (Gastaut ef al., 1965; Reding et
al., 1968; Halasz and Ujszaszi, 1988; Sforza et al., 1988; Lavigne et al.,
1996). In both normal subjects and sleep bruxers, RMMA has been associated
with sleep arousal reactions (Halasz and Ujszaszi, 1988; Macaluso ef al.,
1998), even though sleep organization is within normal limits in primary
sleep bruxism (Lavigne and Montplaisir, 1994; Bader and Lavigne, 2000).

The present study assessed the prevalence and the electrophysiological
characteristics of RMMA and sleep variables in a large population of normal
subjects and compared these results with those obtained in a group of age-
matched sleep bruxers. We performed a detailed analysis of masticatory
EMG on a sub-sample of normal subjects and sleep bruxers to quantify
differences in masseter muscle activation between both groups.

METHODS

Subjects
From among the men and women taking part in ongoing studies in our sleep
research laboratory, we selected 44 females and 38 males, aged 15 to 69 (mean
SEM = 40.0 £ 1.5) to be the control subjects for the present study. None of these
subjects presented any history, clinical signs, or evidence of sleep disorders (e.g.,
sleep bruxism, sleep apneas, periodic leg movements in sleep),
temporomandibular disorder, or any other medical or psychiatric disorders. None
was taking any medication known to influence sleep or motor activity.

We also studied the sleep of 33 sleep bruxers, 15 females and 18 males, aged
20 to 50 (26.8 = 1.0). All sleep bruxers reported a history of tooth-grinding
occurring more than three times a week for at least six months, as attested to by
their sleep partners (Lavigne et al., 1996; Thorpy, 1997). In addition, every patient
exhibited tooth wear, with either orofacial jaw muscle fatigue, tenderness or pain,
or masseter muscle hypertrophy. All participating patients signed a consent form.
The protocol was approved by a University Hospital Ethics Committee.
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Validation of the Bitestrip versus polysomnography in the
diagnosis of patients with a clinical history of sleep bruxism

Vivian Chiada Mainieri, DDS, MS,* Aline Cristina Saueressig, DDS, MS,* Marcos Pascoal Pattussi, DDS, MS.?
Simone C. Fagondes, MD,® and Mércio Lima Grossi, DDS, MSc, PhD¢

Pontifical Catholic University of Rio Grande do Sul and Clinical Hospital of Porto Alegre, Porto Alegre, Brazil; and Vale do Rio dos Sinos
University, Sao Leopoldo, Brazil

Objective. This validation study compared an electromyography (EMG) device, Bitestrip, versus polysomnography in the
diagnosis of sleep bruxism (SB).

Study design. Forty-nine consecutive patients (32 women and 17 men, 41.2 = 12.9 years old) with a clinical history of SB
were included in the study from the Orofacial Pain Clinic, Faculty of Dentistry, Pontifical Catholic University of Rio Grande
do Sul in Brazil.

Results. Initially, we compared an SB positive/negative test result for both systems (agreement 87.8%, sensitivity 84.2%,
positive predictive value 100%, and crude kappa 0.71). We then compared a 4-scale test (no, light, moderate, or severe
bruxism) between the 2 methods (agreement 80.27%, weighted kappa 0.51, and Kendall W coefficient 0.575).
Conclusions. The Bitestrip can be considered as a moderate screening method for the diagnosis of SB, because it is more
precise in detecting the presence or absence of SB but less precise in detecting its intensity. (Oral Surg Oral Med Oral Pathol
Oral Radiol 2012;113:612-617)

Sleep bruxism (SB) is considered to be a movement diagnosis, such as clinical examination, patient self-
disorder during sleep and is characterized by tooth report on tooth grinding, and portable EMG devices
clenching and/or grinding." Among the common signs used in the patient’s actual bedroom that can evaluate
and symptoms of SB are dental abrasion, tooth and masseter muscle activity.*”” Bitestrip is similar to a
restoration fractures, hypertrophic masseter and tempo- portable surface EMG device. It has a simple design, its
ralis muscles, locking and limitation of temporoman- instructions are easily understood, and it helps the
dibular joint movements, joint sounds, masticatory professional in the diagnosis of SB as well as in the

clinical evaluation of treatments.’

Only one study to date has attempted to validate the
Bitestrip by comparing its results with those of poly-
somnography. The SB events detected by polysomnog-
raphy were ranked, with identical criteria, and then
compared with those of the Bitestrip. It was concluded
that the Bitestrip was a viable instrument for the iden-
tification of SB with acceptable accuracy, given its
strong correlation with EMG readings.®

A longitudinal experimental clinical study was con-
ducted by our research group with 28 subjects to eval-
uate the efficacy of the mandibular advancement device
(MAD) in SB patients measured by the Bitestrip as well

muscle fatigue, headaches, and periodontal and end-
odontic implications.'

Several methods for SB diagnosis exist, although
polysomnography remains the available criterion stan-
dard.” Polysomnography can monitor all events that
occur during sleep, including muscle activity, by means
of electromyography (EMG). However, polysomnogra-
phy is time consuming and not reimbursed by the health
care system in most countries. Moreover, there are
other less expensive but less reliable methods for SB

Supported by the Ministry of Education, CAPES-PUCRS Academic

Institutional Scholarships, Brazilian Government. Zeusan Imp. e Exp. as in sleep scores measured by the Sleep Assessment
de Produtos Médico-Odont provided 10 free samples of Bitestrip. Questionnaire (SAQ). A 30-day follow-up period after
“Postgraduate Program in Dentistry (Prosthodontics), Faculty of Den- baseline was used for the evaluation. The MAD had a

tistry, Pontifical Catholic University of Rio Grande do Sul.
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Resumen

El Bruxismo es una parafuncion oral caracterizada por el apriete y rechinamiento dentario
durante el suefio o vigilia, existiendo una controversia respecto a su etiopatogenia y criterios
diagnosticos. Gran parte de los estudios, se han centrado principalmente en el Bruxismo del suefio
en desmedro que del tipo diurno. Basado en la evidencia, ésta parafuncion se considera de origen
multifactorial, de los cuales se distinguen los llamados factores periféricos (morfologicos) y
factores centrales (patofisiologicos y psicologicos), siendo estos ultimos los que se consideran
en la actualidad con mayor ingerencia en la génesis del Bruxismo. Se plantea la existencia de
dos tipos de Bruxismo, uno primario y otro secundario a sustancias o alteraciones cerebrales, por
lo que la necesidad de diferenciar uno de otro, se hace indispensable a la hora de establecer
alternativas terapéuticas efectivas.

Palabras Claves: Bruxismo, Etiologia, Patofisiologia

Summary

Bruxism is a stereotypical mandibular movement characterized by tooth grinding or jaw
clenching during wakefulness or at sleep; existing a controversy regarding its etiology and diagnostic
criteria. The vast majority of the studies have been centered mainly on sleep bruxism in decline
of the diurnal type. Based on the evidence, this parafuncion is considered multifactorial, where
it can be distinguished peripheral factors (morphologic) and central factors (pathophysiological
and psychological), being the last ones currently considered as the most important factors in
the genesis of bruxism. It can be concluded the existence of two types of bruxism, one primary
and another secondary to cerebral disturbances or chemical alterations, being the last reason
why making that differential diagnosis becomes indispensable at the time of establishing effective
therapeutic alternatives.

Key Words: Bruxism, Etiology, Pathophysiology

Introducciéon

El Bruxismo es un trastorno del
movimiento en el sistema masticatorio,
caracterizado entre otras cosas por el
apriete y rechinamiento dentario durante
el suefio o vigilia'. La importancia de su
estudio radica en que se le considera
un factor etiologico en las alteraciones
funcionales y dolorosas de la Unidad
Créaneo-Cérvico-Mandibular, sin
embargo, su mecanismo de accién y
real contribucién en la génesis de los
mismos no se encuentra claro’. Esta

interrogante se podria deber en parte a
que la mayoria de los estudios de indole
etiologico no son capaces de distinguir
subtipos  especificos de Trastornos
Témporomandibulares, estableciendo
s6lo aproximaciones taxondmicas de
tipo sindromicas *.

Existe en la actualidad gran
controversia respecto del tratamiento
mas adecuado para el Bruxismo. Parte
de esta discusion radica en la confusion
actual y pasada respecto de su definicion,

70

etiopatogenia, caracteristicas y criterios
diagnosticos. Por otro lado, gran parte
de las investigaciones han estado
centradas en el llamado Bruxismo de
suefio en desmedro de su contrapartida
diurna. Esta revision bibliografica busca
entregar una vision actual de los Gltimos
dos afios sobre los posibles factores
etiopatogénicos principalmente en el
Bruxismo nocturno y poder finalmente
sugerir lineas de investigacion en el
tema.

Revista Dental de Chile 2007; 99 (3) 27
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Desarrollo de la via dopaminérgica nigroestriatal
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RESUMEN

Los circuitos neuronales cerebrales al nacimiento son inmaduros; se refinan progresivamente por mecanismos
intrinsecos, por los efectos que ejercen los factores del microambiente. Estos circuitos inmaduros tienen capacidad
plastica, son vulnerables al impacto de factores externos o ambientales que pueden alterar su funcionalidad y
resultar en la expresion de circuitos disfuncionales que pueden manifestarse en conductas aberrantes asociadas a
patologias. En particular, las alteraciones funcionales de los ganglios basales pueden originar manifestaciones
conductuales de algunas patologias neuropsiquiatricas. La anatomia y funcionamiento de circuitos corticoestria-
tales son conocidos en el animal adulto, pero ¢existe evidencia de que su madurez se completa en etapas tardias
del desarrollo posnatal?

Palabras clave: circuitos neuronales, via dopaminérgica, ganglios basales, neuronas medianas espinosas.

Development of the nigrostriatal dopaminergic pathway
ABSTRACT

Brain circuits at birth are immature and refined by intrinsic mechanisms and effects of the microenvironment.
Immature neural circuits are also plastic and therefore vulnerable to the impact of external or environmental factors
which can alter its functionality and result in the expression of circuits or aberrant behavior associated with pathologies.
Functional abnormalities of basal ganglia can cause some neuropsychiatric pathologies and behavioral manifestations.
Anatomy and functioning of the corticostriatals circuits are known in the adult animal but, is there evidence of its
maturation is completed in late stages of postnatal development?

Key words: neuronal circuits, dopaminergic pathway, basal ganglia, median spiny neurons.

Madurez funcional del sistema nervioso central

I momento del nacimiento la organizacién anaté-

mica de los circuitos neuronales en el cerebro de

los mamiferos presentan caracteristicas sustan-
cialmente diferentes al del cerebro adulto. Por ejemplo,
los humanos nacen con exceso de contactos sinapticos
que en algunas zonas del cerebro pueden llegar a ser el
doble del nimero de contactos encontrados en el cerebro
adulto®. Por otro lado, la mielinizacién aument6 de forma
progresiva durante el desarrollo posnatal de modo que el
cerebro adulto contiene mas sustancia blanca que
el cerebro neonatal que practicamente carece de ella®.
Estos ejemplos son evidencia de que los circuitos

neuronales del neonato son relativamente inmaduros
desde el punto de vista morfolégico e indican que durante
el desarrollo posnatal deben existir mecanismos que
promuevan la madurez de los mismos, por lo tanto, de
las conductas que sustentan.
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This study examined (1) the relationships between electromyo-
graphic-measured nocturnal bruxism, self-reported stress, and sev-
eral personality variables, and (2) the relationship between belief in
a stress-bruxism relationship and self-reported stress. One hundred
adult bruxers completed a battery of personality questionnaires,
indicated whether they believed in a stress-bruxism relationship,
presented for a dental examination, and had dental impressions
taken. Subsequently, electromyographic measurements of bruxing
frequency and duration were recorded for fifteen consecutive
nights. Prior to each night’s measurements, subjects indicated their
levels of stress for the immediately preceding 24 hours. No overall
relationship was established between electromyographic measures
and the personality variables nor between electromyographic mea-
sures and self-reported stress. Correlations between electromyo-
graphic measures and self-reported stress were statistically signifi-
cant for eight individual subjects. Further, subjects with bigh levels
of stress reported more anxiety, irritability, and depression, and
less denial. Subjects who believed in a stress-bruxism relationship
reported greater stress.

J OROFACIAL PAIN 1995;9:51-56.

during sleep, continues to have an unknown etiology.'?

Investigators have suggested that local dental, systemic, and/or
psychologic factors may play a role in the expression of the disor-
der, but the relative importance of these variables remains unclear.
While the importance of occlusal and anatomic factors in explain-
ing the etiology and maintenance of the temporomandibular disor-
ders, in general, and bruxism, in particular, has been challenged,”
there is diverse evidence that suggests that bruxing behavior during
sleep is a centrally mediated problem.**"

To what degree psychologic variables impact the central expres-
sion of sleep bruxing, and just how they may do that, has yet to be
determined. Some research has provided evidence that psychologic
variables such as anxiety, hostility, and intrapunitive reactions to
frustrating situations are significantly correlated with bruxing
behavior.'*'* Conversely, other research suggests that bruxers are
normal individuals without higher levels of anxiety, hostility, or
frustration.'”"” Emotional stress is one common factor that has
often been linked to increased bruxing behavior.'**

Funch and Gale* studied one patient’s self-reported stress levels
over 69 days and found a significant relationship between high antici-
patory stress (ie, for the day following sleep bruxing measurement)
and the subject’s bruxing activity measured by electromyograph
(EMG). Their results indicated that high anticipatory stress was the

f ; leep bruxism, which is defined as nonfunctional tooth contact

Journal of Orofacial Pain 51
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RESUMEN

La terapia neural, como sistema médico complejo, se caracteriza por el enfoque integral del
organismo cuya dindmica estd enmarcada por el papel rector del sistema nervioso. Un aspecto
clave de este sistema médico es que requiere una visién escrutadora general que involucra el
nervio trigémino como fuente de campos interferentes.

El quinto par craneano es un nervio con funciones mixtas distribuido en la regién facial y craneana,
que presenta interconexiones con multiples estructuras neurales. A la luz de los postulados de
Pavlov, de los diferentes hallazgos sobre plasticidad cerebral y desde el marco conceptual de
la terapia neural, se busca describir, desde el punto de vista anatémico y fisiolégico, la relacién
que tiene el trigémino con una gran variedad de estructuras neurales, lo que genera otro tipo de
correlaciones clinicas y de posibilidades terapéuticas.

Palabras clave: nervio trigémino, anatomia, fisiologia, embriologia, anastomosis, correlacién,
terapia neural.

Anatomical, physiological and embryological description of trigeminal nerve in the
conceptual framework of neural therapy, as commen substrate interference field

ABSTRACT

Neural therapy, as a complex medical system, is characterized by the integral approach of the
organism whose dynamic is framed by the leading role of the nervous system. An important
aspect of this medical system is how it demands a penetrating general vision that involves the
trigeminal nerve as a source of interference fields.
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Abstract

Purpose Both obstructive sleep apnea syndrome (OSAS) and
sleep bruxism (SB) are commonly related to arousal events. In
this study, we examined the effect of SB on the sleep archi-
tecture and investigated the relationship between SB and sleep
respiratory events in patients with OSAS.

Methods Patients with OSAS (n=67) in whom apnea/
hypopnea occurred five or more times per hour were recruited
to this study. Healthy volunteers (n=16) were recruited as
controls. None of the healthy volunteers had any sleep disor-
ders or medical disorders, nor had they taken any medication
or alcohol. Data were collected by standard polysomnography
during overnight sleep tests in a dark, quiet room.

Results The frequency of SB was higher in the OSAS than in
the control group. The risk of SB was significantly higher in
the OSAS than in the control group (odds ratio, 3.96; 95 %
confidence interval, 1.03-15.20; P<0.05). Apnea/hypopnea
and desaturation events occurred significantly more frequent-
ly in patients with than without SB. The frequency of the
phasic type of SB correlated positively with that of obstructive
apnea, micro-arousal, and oxygen desaturation. The frequency
of SB events during micro-arousal events consequent on
apnea’hypopnea events was significantly higher in the OSAS
than in the control group.

Conclusions We found that patients with OSAS have a high
risk of SB. In particular, this is the first report relating phasic-
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T. Deguchi - T. Takano-Yamamoto ()
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type SB to obstructive apnea events. This relationship sug-
gests that improvement in OSAS might prevent exacerbations
of SB.

Keywords Sleep - Obstructive sleep apnea syndrome - Sleep
bruxism - Micro-arousal - Risk factor - Phasic

Introduction

Sleep bruxism (SB) is considered to be an oral parafunctional
habit that often causes tooth wear, fracture, and hypersensi-
tivity, temporomandibular disorders, and pain in the mastica-
tory muscles [1]. It impairs oral health and is a very important
risk factor in the prognosis of dental treatment. The Interna-
tional Classification of the American Sleep Disorders Associ-
ation has defined SB as characterized by tooth grinding and
clenching during sleep [2]. The following major risk factors
reportedly exacerbate SB: caffeine and heavy alcohol drink-
ing, anxiety, sleep apnea, psychological stress, and gastro-
esophageal reflux [3, 4]. Oral morphological problems such
as malocclusion are also reportedly related to the occurrence
of SB [5], although the relationship between dental malocclu-
sion and SB is not clear [6]. Thus, although multiple factors
have been implicated as possible causes of SB, the precise
cause has not been clearly identified and there is no known
effective means of preventing this condition.

Obstructive sleep apnea syndrome (OSAS), an intrinsic
sleep disturbance characterized by repeated episodes of partial
or complete obstruction of the upper airways, results in oxy-
gen desaturation, and alterations in sleep architecture [7].
OSAS constitutes a major public health problem because of
its frequency and numerous pathophysiological conse-
quences, which include excessive daytime sleepiness [8],
increased risk of cardiovascular disorders [9], and reflux
esophagitis [10]. Risk factors for OSAS include fat deposition

@ Springer
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Neurophysiology and bruxism.
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RESUMEN ABSTRACT
El bruxismo una fisiopatolog pleja, donde se involu- Bruxism shows a complex pathophysiology, where afferent and
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ABSTRACT: Sleep bruxism (SB) is reported by 8% of the adult population and is mainly associated with rhythmic masticato-
ry muscle activity (RMMA) characterized by repetitive jaw muscle contractions (3 bursts or more at a frequency of 1 Hz). The
consequences of SB may include tooth destruction, jaw pain, headaches, or the limitation of mandibular movement, as well as
tooth-grinding sounds that disrupt the sleep of bed partners. SB is probably an extreme manifestation of a masticatory muscle
activity occurring during the sleep of most normal subjects, since RMMA is observed in 60% of normal sleepers in the absence
of grinding sounds. The pathophysiology of SB is becoming clearer, and there is an abundance of evidence outlining the neu-
rophysiology and neurochemistry of rhythmic jaw movements (RJM) in relation to chewing, swallowing, and breathing. The
sleep literature provides much evidence describing the mechanisms involved in the reduction of muscle tone, from sleep onset
to the atonia that characterizes rapid eye movement (REM) sleep. Several brainstem structures (e.g., reticular pontis oralis, pon-
tis caudalis, parvocellularis) and neurochemicals (e.g., serotonin, dopamine, gamma aminobutyric acid [GABA], noradrenaline)
are involved in both the genesis of RJM and the modulation of muscle tone during sleep. It remains unknown why a high per-
centage of normal subjects present RMMA during sleep and why this activity is three times more frequent and higher in ampli-
tude in SB patients. It is also unclear why RMMA during sleep is characterized by co-activation of both jaw-opening and jaw-
closing muscles instead of the alternating jaw-opening and jaw-closing muscle activity pattern typical of chewing. The final sec-
tion of this review proposes that RMMA during sleep has a role in lubricating the upper alimentary tract and increasing airway
patency. The review concludes with an outline of questions for future research.

Key words. Sleep bruxism (SB), mastication, chewing, rhythmic jaw movements (RJM), rhythmic masticatory muscle activity

(RMMA), central pattern generator (CPG).

(I) Introduction

he neurobiology of sleep bruxism (SB) is poorly understood

in terms of etiology and pathophysiology. This review dis-
cusses the interaction between mechanisms involved in the
genesis of rhythmic oro-mandibular movements and their
interactions in sleep physiology. Special attention is given to
the role of the cardiac/autonomic system, as well as to brain
cortical electroencephalographic (EEG) activation and the neu-
rochemical processes associated with motoneuron excitability
in relation to sleep. The role of peripheral sensory inputs (e.g.,
periodontal) and of cognitive-behavioral factors (e.g., stress,
anxiety, personality) in SB has been covered elsewhere, and we
refer readers to recent publications (Clark et al., 1999; Major et
al., 1999; Bader and Lavigne, 2000; Kato et al., 2003a).

Bruxism is an involuntary activity of the jaw musculature
that is characterized, in awake individuals, by jaw clenching
(so-called awake bruxism) and, on rare occasions, by tooth
gnashing and/or grinding. During SB, both clenching and
tooth-grinding are observed. SB can cause tooth destruction,
temporomandibular dysfunction (e.g., jaw pain or movement

limitation), occasional headaches, and the disruption of the bed
partner's sleep due to the grinding sounds (Bader and Lavigne,
2000; Lavigne and Manzini, 2000). When bruxism occurs in the
presence of a neurological or psychiatric disorder (e.g.,
Parkinsonism, depression, schizophrenia), or following the use
of medication, it is termed 'secondary' (Lavigne and Manzini,
2000). The prevalence of awake bruxism in the general popula-
tion is approximately 20%, while the prevalence of SB is about
8% (Reding ef al., 1966; Glaros, 1981; Lavigne and Montplaisir,
1994; Ohayon et al., 2001). Complaints of tooth-grinding occur-
ring during sleep decline over time, from 14% in children to 8%
in adults to 3% in patients over 60 years of age (Lavigne and
Montplaisir, 1994; Laberge et al., 2000). Awake bruxism can
occur alone or concomitantly with SB. Some patients complain
of jaw tightness and grinding sounds daily or nightly, whereas
others report these infrequently (Rugh and Harlan, 1988;
Lavigne and Manzini, 2000). In cases of severe and frequent SB,
the variation of the number of oro-motor episodes per hour of
sleep is 25%, and the variation of tooth-grinding frequency is
higher, at 53.5% (Lavigne ef al., 2001b).
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INTRODUCTION

Bruxism is defined as an oral parafunctional activity that
includes involuntary clenching, bracing, gnashing and grind-
ing of teeth while asleep or awake (Academy of Prosthodon-
tics, 1994). Recent classifications distinguish between awake
bruxism (AB) and sleep bruxism (SB), as well as primary and
secondary bruxism. The latter is induced by medication,
psychotropic substances, neurological or psychiatric dis-
eases (Kato et al, 2003b). The prevalence of AB varies
between 5 and 25% in both children and adults. AB tends to
be more frequent in women and decreases with age. In SB,
no gender difference has been found, but it also decreases
with age: 14-20% of children aged <11 years are afflicted
with SB, 13% of teenagers, 5-8% of middle-aged adults and
only 3% of adults aged more than 60 years are diagnosed

positively for SB (Kato et al., 2003a).

The aetiology of primary SB has not yet been elucidated
completely. It is assumed that genetic, environmental and
personality factors act together and lead to dysfunctional
neurophysiological and neurochemical hyperactivity in brain
stem regions as well as in a subcortical cortical network

(Lavigne et al., 2003).

© 2012 European Sleep Research Society

SUMMARY

Sleep bruxism is assumed to be triggered by a dysfunctional subcortical
and cortical network. This study investigates sensorimotor cortical
activation in patients with sleep bruxism during clenching and chewing.
Nine polysomnographically diagnosed patients and nine healthy control
subjects underwent magnetoencephalography (MEG). During clenching
and chewing, patients with bruxism revealed significantly larger event-
related desynchronization in the somatomotor area (Brodmann area 4)
than healthy subjects. Group differences in the muscle activity were ruled
out by electromyography (EMG) assessments during MEG. This result
might be regarded as a consequence of increased sensorimotor cortical
representation of the tongue and chewing musculature due to an
enhanced parafunctional muscle activity in bruxers potentially triggered
by occlusal factors. Alternatively, a secondary activation of cortical
structures during sleep bruxism in the context of an activated network of
subcortical and cortical structures might lead to increased cortical
representation of the chewing musculature via use dependent plasticity.

Several neuroimaging studies on healthy people have
provided insight into cerebral activity during chewing and
clenching. A positron emission tomography (PET) study
revealed activation of the sensorimotor cortex, supplemen-
tary motor area, insular cortex, cerebellum and striatum while
chewing (Momose etal., 1997). A functional magnetic
resonance imaging (fMRI) study also showed activity in the
sensorimotor cortex, supplementary motor area, insular
cortex, cerebellum and thalamus, but not the striatum, during
chewing (Onozuka et al., 2002). Other investigators employ-
ing fMRI have described that teeth-clenching tasks activate
the sensorimotor cortex, supplementary motor area, dorso-
lateral pre-frontal cortex and posterior parietal cortex (lida
et al., 2010), and the sensory, motor and pre-motor cortices
(Tamura et al., 2003), respectively. Recently, 10 bruxers
were compared with 10 healthy controls in a fMRI study (Byrd
et al., 2009). Reduced activation in bruxers in the motor
cortical (supplementary motor area, sensorimotor cortex and
rolandic operculum) and subcortical (caudate) regions was
found during a clenching, but not a grinding, task. The
authors hypothesized that the reduced activity might reflect
the habitual nature of clenching in this group. Several MEG
studies have reported cerebral activity immediately before
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Topographic Anatomy of the Masseter Muscle
Focusing on the Tendinous Digitation

JU-YOUNG LEE,' JEONG-NAM KIM,'! JA-YOUNG YOO, KYUNG-SEOK HU,> HEE-JIN KIM,?
WU-CHUL SONG,* anp KI-SEOK KOH'*
!Department of Anatomy, School of Medicine, Konkuk University, Seoul, Korea
2pivision in Anatomy and Developmental Biology, Department of Oral Biology, Oral Science Research Center,
Human Identification Research Center, Yonsei University College of Dentistry, Seoul, Korea

The masseter muscle has superficial tendons that interdigitate like a saw (tendi-
nous digitations), but a detailed description of these tendons is lacking in ana-
tomic textbooks and atlases. The aim of the present study was to elucidate the
topographic anatomy of the masseter muscle, focusing on its tendinous digita-
tion. Sixty-five adult faces (113 sides) were dissected. Five parameters, includ-
ing the lengths, widths, and thickness of the muscle, were measured. The num-
ber and morphology of tendinous digitations were also investigated. The length
and width of the masseter muscle were longer and wider in male specimens
than in female specimens. The number of masseter muscle tendinous digita-
tions was predominantly two in males and three in females. The length of the
tendinous digitations tended to be about three-quarters of that of the muscle.
The second tendinous digitation was the longest in male specimens, while the
first tendinous digitation was the longest in females. Based on our results, the
external morphology of the masseter muscle does not match that described in
anatomical atlases and textbooks. These findings may be helpful as a basic
reference and in the treatment of masseter muscle hypertrophy and masseter

tenomyositis. Clin. Anat. 25:889-892, 2012.

© 2012 Wiley Periodicals, Inc.

Key words: masseter muscle; tendinous digitations; anatomy; topography

INTRODUCTION

The masseter is a powerful mastication muscle
that elevates the mandible (Drake et al., 2009). It
also plays an important morphological role in the
lower facial contour. The injection of botulinum toxin
Type A into or resection of the masseter muscle is
performed to slim the lower facial contour to treat
benign masseter muscle hypertrophy (Ousterhout,
1991). The safest and most efficient injection site for
botulinum toxin Type A into the masseter muscle has
been identified in recent study (Hu et al., 2010).

The tendon of the masseter muscle is located on
the superior surface of the muscle, interdigitating
with the muscle like a saw, an arrangement that is
referred to here as “tendinous digitation.” Attach-
ment of the tendinous digitation occurs from the ori-
gin of the masseter muscle. The human masseter
muscle has been described in detail (Gaudy et al.,
2000), but there have been no reports describing

©2012 Wiley Periodicals, Inc.

this tendinous digitation. Moreover, there are few
explanations for this anatomical arrangement in the
published textbooks and atlases (Drake et al., 2009;
Moore et al., 2010), and the published figures on
this subject differ between books. The purpose of the
present study was to elucidate the topographic anat-
omy of the masseter muscle, focusing on its tendi-
nous digitation.
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Resumen Summary
El suefio es un fenémeno activo, necesario, peridico, variado y com- Sleep is active, necessary, periodic, varied and complex. The present
plejo. En el ciclo vigilia-suefio considero en esta revision tres fases: review considers three phases in the sleep-wakefulness cycle (SWC):
vigilia, suefio No-REM y suefo REM. Este ciclo esta do en kefulness, Non-REM sleep and REM sleep. The SWC is sustained
una extensa red neuronal en la que participa de forma directa o by a broad neuronal net that extends, directly or indirectly, to the
indirecta todo el sistema nervioso. Sin embargo, existen estructuras entire nervous system. However, there are nervous structures that are
nerviosas necesarias para que se organicen cada una de las fases del necessary for organising each phase of the cycle. The structures
ciclo. Se estudian las responsables de cada una de las fases y los responsible for each phase of the cycle and the neurotransmitters
neurotransmisores que usan. De la vigilia son responsables grupos utilized are studied here. The state of wakefulness is organised by the
neuronales de la formacién reticular ponto-meso-diencefélica y del neuronal groups of the ponto-meso-diencephalic reticular formation
prosencéfalo basal, y los principales neurotransmisores son and the basal forebrain; the main neurotransmitters involved are
noradrenalina, serotonina, acetilcolina, glutamato, histamina, orexina noradrenaline, serotonin, acetylcholine, glutamate, histamine, orexine
y GABA. En el suefio No-REM las estructuras esenciales son: los and GABA. The essential structures for Non-REM sleep generation
nicleos talamicos reticular y dorsomedial, la corteza cerebral, el are: the reticular and dorsomedial thalamic nuclei, the cerebral cortex,
complejo hipotalamo anterior-prosencéfalo basal y el tegmento del the basal forebrain-anterior hypothalamic region, and the caudal
puente caudal; los principales neurotransmisores son GABA y pontine tegmentum; the main neurotransmitters involved are GABA
glutamato. En el suefio REM: una red de estructuras que se extienden and glutamate. In REM sleep a neuronal net extending widely through
en el tegmento del tronco de encéfalo es responsable de organizar los the brainstem tegmentum is responsible for the organisation of the
diferentes signos que caracterizan esta fase del ciclo. Esta red esta different bioelectric signs associated with this sleep state. This network
organizada y dirigida por la parte ventral del niicleo reticular oral del is organised and directed by the ventral part of the oral pontine reticular
puente. Las estructuras que constituyen cada grupo estan estrecha- nucleus. The different structures for each SWC state are closely
mente conectadas entre si. Ademds, y es muy importante, las estruc- connected. Moreover, and very importantly, the structures responsible
turas responsables de cada una de las fases del ciclo vigilia-suefio for each state of the SWC are connected with the structures responsible
estan conectadas con las responsables de las otras fases. Estos com- for the other phases of the cycle. These complex patterns of connections
plejos patrones de conexiones - en un ejercicio de excitacion/inhibi- -acting through processes of excitation/inhibition- allow the cycle
cioén - permiten la altemancia de las fases del ciclo, siempre regidos states to alternate under the temporal pacing of the suprachiasmatic
por el dador de tiempo circadiano, el nicleo supraguiasmatico, y nucleus and modulated by the inputs received from other structures of
modulados por las conexiones que reciben desde otras estructuras the central nervous system.
del; skstema; nerviso central: Key words: Wakefulness. Non-REM sleep. Slow waves sleep.
Palabras clave: Vigilia. Suefio No-REM. Suefio de ondas lentas. Sue- REM sleep. Sleep-wakefulness cycle. Paradoxical
o REM. Ciclo vigilia-suefio. Suefo paradéjico. sleep.
Introduccién estudios, voy a sintetizar el CV-S en tres fases: vigilia, suefio
con movimientos oculares rapidos -Rapid Eye Movements- (suefio
El suefio es no sdlo un fenémeno activo, necesario y perio- REM) y suefio sin movimientos oculares rapidos (suefio No-
dico sino que es también un proceso variado y complejo. En el REM). El paso de una fase a otra se hace de una forma secuencial
ciclo vigilia-suefio (CV-S), ciclo circadiano -préximo a las 24 habiéndose descrito fases de transicion a las que cada dia se
horas-, podemos distinguir bioeléctrica- y comportamentalmente concede mayor importancia. En el hombre la fase de suefio no-
numerosas fases. Tanto en el hombre como en el estudio expe- REM se ha dividido tradicionalmente en cuatro fases. En ellas
rimental en el gato, el animal mas utilizado para este tipo de el electroencefalograma (EEG) activado, ondas de pequefio vol-
10 REV MED UNIV NAVARRA/NOL 49, N° 1, 2005, 10-17 3
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Review

Bruxism is mainly regulated centrally, not peripherally

F. LOBBEZOO & M. NAEIJE Secion of Craniomandibular Disorders, Department of Oral Function, Academic Centre

for Dentistry Amsterdam (ACTA), Amsterdam, The Netherlands

SUMMARY Bruxism is a controversial phenomenon.
Both its definition and the diagnostic procedure
contribute to the fact that the literature about the
aetiology of this disorder is difficult to interpret.
There is, however, consensus about the multifactor-
ial nature of the aetiology. Besides peripheral (mor-
phological) factors, central (pathophysiological and
psychological) factors can be distinguished. In the
past, morphological factors, like occlusal discrepan-
cies and the anatomy of the bony structures of the
orofacial region, have been considered the main
causative factors for bruxism. Nowadays, these fac-
tors play only a small role, if any. Recent focus is
more on the pathophysiological factors. For exam-
ple, bruxism has been suggested to be part of a sleep

arousal response. In addition, bruxism appears to be
modulated by various neurotransmitters in the
central nervous system. More specifically, distur-
bances in the central dopaminergic system have
been linked to bruxism. Further, factors like smo-
king, alcohol, drugs, diseases and trauma may be
involved in the bruxism aetiology. Psychological
factors like stress and personality are frequently
mentioned in relation to bruxism as well. However,
research to these factors comes to equivocal results
and needs further attention. Taken all evidence
together, bruxism appears to be mainly regulated
centrally, not peripherally.

KEYWORDS: bruxism, aetiology, morphology, patho-
physiology, psychology, review

Introduction

The number of studies that aim to unravel the mech-
anisms behind bruxism is increasing rapidly. Neverthe-
less, this clinical problem (Lavigne et al., 1999) remains
difficult to grasp and controversial. For example, there
is still no agreement regarding the definition and
diagnosis of bruxism (Lavigne & Manzini, 2000). As a
consequence, the available articles on the aetiology of
bruxism are difficult to compare and therefore hard to
interpret unequivocally. The interpretation of the
literature is further hampered by the fact that the
effects of factors like gender and race on the prevalence
of the disorder are not yet clarified (Lavigne et al., 1995).
This makes the generalization of certain findings diffi-
cult. Moreover, insight into study design has improved
considerably during the last decade. For instance,
control subjects are frequently absent in previous
studies and regularly, the phenomenon of interest,
bruxism, was quantified with indirect measures.

® 2001 Blackwell Science Ltd

Notwithstanding these difficulties, many aetiological
theories to explain bruxism have been formulated over
the years. Although these theories are hard to confirm
or refute because of the controversial character of the
disorder, most suggest a multifactorial aetiology
(Attanasio, 1997; Lobbezoo & Lavigne, 1997; Bader &
Lavigne, 2000; Lavigne & Manzini, 2000). Basically,
two groups of etiological factors can be distinguished,
viz., peripheral (morphological) factors and central
(pathophysiological and psychological) factors. Below,
both groups will be reviewed and the current view on
their relative contribution to the aetiology of bruxism
will be discussed.

Some authors stress the importance to discriminate
between sleep-related bruxism and bruxism during
wakefulness, because both types may have a different
aetiology (Ramfjord, 1961; Glaros, 1981; Rugh &
Harlan, 1988). In this review, bruxism will be consid-
ered the combination of all parafunctional clenching
and grinding activities, exerted both during sleep and
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Tyrosine Hydroxylase

THE INITIAL STEP IN NOREPINEPHRINE BIOSYNTHESIS

TosHiHARU NaGaTsU,* MorToN LEVITT, AND SIDNEY UDENFRIEND

From the Laboratory of Clinical Biochemistry, National Heart Institute, Bethesda 14, Maryland

(Received for publication, March 20, 1964)

After demonstration of the decarboxylation of 3,4-dihydroxy-
phenylalanine (dopa)' to dopamine (1), the pathway for bio-
synthesis of norepinephrine shown in Fig. 1 was proposed. Al-
though evidence for this pathway was well established by isotopic
procedures (2, 3), it was not until 1960 that Levin, Levenberg,
and Kaufman (4) succeeded in isolating and characterizing the
third enzyme in the series, dopamine-g8-oxidase (8-hydroxylase).
The enzyme responsible for converting tyrosine to dopa has,
however, proved elusive. The enzyme tyrosinase was considered
in this role, but no evidence for it could be obtained in sympa-
thetically innervated tissues. Reports of the enzymatic con-
version of tyrosine to catecholamines by tissue slices and minces
have generally been unconvincing owing to large and variable
blanks with boiled preparations (5, 6). It has now been possible
to demonstrate that brain, adrenal medulla, and sympathetically
innervated tissues contain a specific hydroxylase that catalyzes
the conversion of L-tyrosine to dopa. A short report on the
properties of a particle-bound preparation from brain has already
appeared (7). The present communication describes the isola-
tion, purification, and characterization of a soluble tyrosine
hydroxylase from beef adrenal medulla. The soluble tyrosine
hydroxylase requires for activity tetrahydropteridine derivatives
comparable to those previously observed for phenylalanine
hydroxylase (8).

MATERIALS

L-Tyrosine-“C (uniformly labeled, 250 mc per mmole) and
L-tyrosine-*H (398 mec per mmole, generally labeled) were ob-
tained from New England Nuclear Corporation. All samples
of radioactive tyrosine were found to contain material that be-
haved like dopa in its adsorption onto alumina and in its chro-
matographic properties. This impurity could be removed by
adjustment of tyrosine solutions (3 to 5 ml) to pH 8.5, addition
of alumina (0.5 g), and stirring for 10 minutes. After the
solution was decanted, the treatment with alumina was repeated
two more times. After the final treatment with alumina, the
solution was adjusted to pH 6.5 and passed through a column,
0.5 X 3 cm, of Amberlite IRC-50 (Na*) buffered to pH 6.5.
Tyrosine was not adsorbed under these conditions and appeared
in the effluent. The column was washed with 6 ml of water,
and the effluent and washing were combined and acidified by
adding HCI to a final concentration of 0.1 N. By this procedure,

* Postdoctoral Research Fellow, United States Public Health
Service.

! The abbreviations used are: dopa, 3,4-dihydroxyphenylal-
anine; dopamine, 2-(3’,4'-dihydroxyphenyl)ethylamine; DMPH,,
2-amino-4-hydroxy-6,7-dimethyltetrahydropteridine.

the dopa impurity in the tyrosine-“C preparation was reduced to
less than 100 c.p.m. per 100,000 c.p.m. of tyrosine. With
tyrosine-*H, the purest material contained about 150 to 200
c.p.m. of apparent dopa per 100,000 c.p.m. of tyrosine. Solu-
tions of purified tyrosine-*C were stable on standing. However,
the impurity in solutions of tritium-labeled tyrosine continued to
increase on standing even at 3° in 0.1 N HCL

Tyramine-1-“C (1.83 mc per mmole), 3-hydroxy-pL-phenyl-
alanine-*H (m-tyrosine, 26.5 mc per mmole, generally labeled),
and p-tyrosine-1-“C (23.9 me per mmole) were obtained from
New England Nuclear Corporation.

Tetrahydrofolic acid was prepared according to the procedure
of O’Dell et al. (9) and was stored in a vacuum at —20°. 2-
Amino-4-hydroxy-6,7-dimethylpteridine was kindly supplied by
Dr. L. Ellenbogen of Lederle Laboratories. It was reduced to
the corresponding tetrahydropteridine (DMPH,) according to
the procedure of Pohland et al. (10) and was stored at —20°.

a-Methyl-pL-tyrosine, a-methyl-L-tyrosine, and related o-
methylamino acids were generously donated by Merck Sharp
and Dohme Research Laboratories. a-Propyldihydroxyphenyl-
acetamide (H-22/54) was generously supplied by Dr. Corrodi of
Hiissle Laboratories. p-Bromo-m-hydroxybenzoxyamine, a po-
tent inhibitor of dopa decarboxylation, was generously supplied
by Smith-Nephews, Ltd. All other compounds were obtained
from commercial sources.

Partially purified sheep liver pteridine reductase (8) was
kindly supplied by Dr. Gordon Gurofi.

EXPERIMENTAL PROCEDURE

Tissues were removed and chilled immediately before use.
Adrenals stored in the frozen state for several weeks were found
to contain appreciable activity. Subsequent steps of homogeni-
zation and purification were carried out at 3°.

Homogenization of tissues was generally carried out in 2
volumes of 0.32 u sucrose. Particles for the initial studies were
prepared with glass, motor-driven homogenizers; 1 to 5 g of
tissue were used at a time. Most of the homogenizations for
purified beef adrenal preparations were performed with the
standard size Waring Blendor. Minced adrenal, 100 g, was
suspended in 200 ml of 0.32 M sucrose containing 10~ M mer-
captoethanol, and homogenization was carried out for 1 minute
at high speed. A 2-minute homogenization with the Servall
Omni-Mixer, with the use of similar proportions in the solution
of tissue and sucrose, was also found to yield satisfactory enzyme
activity.

Conversion of tyrosine to dopa was measured by a radioactive
procedure. In studies with soluble enzyme preparations,
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Relationship between non-functional masticatory activity
and central dopamine in stressed rats

F. M. GOMEZ*, J. E. ORTEGAT, I. HORRILLO' & J. J. MEANAT Departments of *Stomatology and
tPharmacology, University of the Basque Country, Leioa, Bizkaia, Centro de Investigacion Biomédica en Red de Salud Mental, CIBERSAM,

Spain

SUMMARY In humans, diurnal tooth-clenching and
other oral stereotyped behaviour are associated with
stress/anxiety. In rodents, gnawing/biting of objects
is observed during exposure to stress. Both nigrostri-
atal and mesocortical dopaminergic systems are
involved in the development of this coping behav-
iour. To clarify the relationship between central
dopaminergic activity and stress-induced parafunc-
tional masticatory behaviour, using microdialysis in
vivo, we assessed the changes in extracellular dopa-
mine concentrations in both prefrontal cortex and
striatum of rats subjected to a mild tail pinch. The
animals were divided into two groups according to
the degree of non-functional masticatory activity
(NFMA) displayed during exposure to tail pinch. In
prefrontal cortex, rats which displayed severe NFMA
showed a greater increase in extracellular dopamine

concentration in relation to basal values
(Emax = 184 + 26%) than those which did not
display this coping behaviour (Emax = 139 + 23%)
(Fnemall,86] = 3:97; P < 0:05) (n = 17). A positive asso-
ciation was also found between cortical dopamine
maximal value from baseline and the degree of NFMA
displayed (r = 0:36; P < 0:05) (1 = 17). There were no
significant differences in the tail-pinch-induced stri-
atal dopamine increase between both groups of rats
(Emax = 130 + 10%) (n = 17). These results provide
further evidence in support of prefrontal dopamine
playing a relevant role in the expression of stress-
induced masticatory coping behaviour.
KEYWORDS: bruxism, stress, dopamine,
behaviour, microdialysis

coping
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Introduction

Diurnal tooth-clenching, chewing gum or nail-biting
are commonly observed during periods of anxiety or
stress in human beings (1, for review). It is thought that
this oral stereotyped behaviour may provide an outlet
for emotional tension. Animals, when subjected to
stress, may also engage in diverse forms of coping
behaviour. Chewing and gnawing/biting are frequently
observed in rodents during exposure to certain stressors
(2—4). Over the last years, a growing number of studies
have reported that biting attenuates a variety of
physiological indices of stress in rats, such as increased
hypothalamo-pituitary-adrenal activity

axis and

®© 2010 Blackwell Publishing Ltd

central catecholamine utilization (5-7). These experi-
mental findings have supported the hypothesis that oral
parafunctions in humans may be a useful way to reduce
the adverse consequences for the organism of stress or
anxiety.

In this context, central dopamine has traditionally
been related to the etiopathogenesis of stereotyped
behaviour and bruxism (8). Neuropharmacological
studies in rodents have demonstrated that the corpus
striatum is the dopaminergic brain area most involved
in the appearance of gnawing/biting behaviour, partic-
ularly its ventrolateral region (9). However, the nigro-
striatal projection is barely reactive to stress, while the
mesocortical dopaminergic pathway is activated by

doi: 10.1111/j.1365-2842.2010.02110.x
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Highlights
¢ Dopamine neurons in the ventral tegmental area consolidate wakefulness.
¢ Role of the nucleus accumbens in regulating slow-wave sleep is discussed.

¢ Neuronal systems that affect the mesolimbic control of sleep and wake are discussed.

Abstract

The mesolimbic dopamine pathway between the ventral tegmental area (VTA) and the
nucleus accumbens (NAc) plays a central role in motivational behaviors. Recent findings
indicate that the VTA and NAc are also involved in sleep/wake regulation — the topic of this

review. First, we present an overview of the growing evidence from rodent studies revealing a
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Low Posttrauma GABA Plasma Levels as a Predictive
Factor in the Development of Acute Posttraumatic

Stress Disorder

Guillaume Vaiva, Pierre Thomas, Frangois Ducrocq, Monique Fontaine, Virginie Boss, Patrick Devos,
Claire Rascle, Olivier Cottencin, Alain Brunet, Philippe Laffargue, and Michel Goudemand

Background: Gamma amino-butyric acid (GABA) regulates the intensity and the duration of the central byperadrenergic response
in times of bigh stress and bhas been negatively associated with anxiety, depression, and sleep problems. We hypothesized that

Aivid

Is with low ple
trauma exposure.

GABA levels may be more prone to develop posttraumatic stress disorder (PISD) in the aftermath of

Methods: To test this hypothesis, we measured plasma GABA levels in a population of 108 road traffic accident victims on arrival at
a traumatology department and assessed them for PTSD 6 weeks later.

Results: The mean GABA level (nmol/mL) in the PISD group (n = 55; M = .20; SD = .08) was significantly lower compared with
members of the trauma-exposed group who did not develop PISD ln = 17: M = .30; SD = .09), t(70) = 3.94, p = .0002].

Conclusions: Provided that GABA levels in the brain are g

ically predeter

d, our results would suggest that individuals with

low plasma GABA levels are premorbidly more vulnerable to stress-related disorders such as acute PISD. If replicated, plasma GABA
levels measured in the aftermath of trauma exposure might belp to identify individuals at bigh risk for developing P1SD.

Key Words: GABA, posttraumatic stress disorder, biology, motor
vehicle accident, risk factor

(PTSD) is estimated to be between 8% and 10% in the

general population (Breslau et al 1998; Kessler 2000).
Predicting who is at risk for developing PTSD in the aftermath of
trauma exposure has proved difficult; only a few clinical and
biological factors of vulnerability have been proposed so far.
One system involved in the pathogenesis of PTSD is the hypo-
thalamic-pituitary-adrenal (HPA) axis (Yehuda 2000). The inhib-
itory y-amino butyric acid (GABA) is known to modulate this
axis. GABAergic systems have also been implicated in the
pathogenesis of anxiety, depression, and insomnia, which are
among the disturbances seen in PTSD. Those two converging
lines of evidence led us to hypothesize that the GABAergic
system may be implicated in the modulation of PTSD.

Primary sensory transmission involves two components: the
excitatory amino acid glutamate and the inhibitory y-amino
butyric acid (GABA). Glutamate is the primary excitatory trans-
mitter in the brain and plays an important role in the process of
consciousness and memory (Collingridge 1995). GABA exerts its
effects through binding to the GABA-A receptor, the most
common receptor in the brain, which inhibits the activation of
most neurons (Nutt 2000).

Few human studies have examined the links between GABA
and PTSD. A study by Feusner et al (2001) indicates that in a
population of PTSD patients, heterozygosity of the GABRB3
major (G1) allele confers higher levels of somatic symptoms,
anxiety and insomnia, social dysfunction, and depression than

T he lifetime prevalence of posttraumatic stress disorder
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those found in homozygosity. A study by Spivak et al (2000)
assessed the levels of the GABA(A)-antagonistic neurosteroids
plasma dehydroepiandrosterone (DHEA) and its sulfate derivate,
dehydroepiandrosterone sulfate (DHEAS) in patients with com-
bat-related chronic PTSD. Compared with 18 unexposed male
control subjects, the 21 PTSD patients showed significantly
higher plasma DHEA and DHEAS levels. There is no human
clinical data measuring plasma GABA levels in the field of
psychological traumas.

Glutamate and GABA are involved in the process of factual
memory registration and in encoding emotional and fear mem-
ory (Corcoran and Maren 2001; DeLorey et al 2001; Izumi et al
1999). Blocking the GABA-A receptors after administration of
bicucullin in rats increases fear behavior (Zagrodzka et al 2000).
Conversely, GABAergic agonists injected into the nucleus accum-
bens reinforce defensive responses to a threat (Reynolds and
Berridge 2001). In the amygdala GABA, activity is necessary for
fear conditioning (Bast et al 2001; Hode et al 2000). Injection of
midazolam (a GABA agonist) into rat amygdala reduces the
number and manifestations of fear reactions (Zangrossi et al
1999). Finally, the studies by Meis and Pape (2001) show that the
substances that increase GABAergic activity in the amygdala may
reduce vulnerability to stress.

Among trauma victims at risk for PTSD, the factual memory
registration and the biological components of emotional re-
sponse could be impaired. Acknowledgment of the role played
by the glutamatergic and GABA pathways in the normal mech-
anism for encoding memory leads to the hypothesis that psycho-
logic trauma may overstimulate the N-methyl-D-aspartate
(NMDA) system (Nutt 2000). The overstimulation of the NMDA
receptors would lead to excessive influx of calcium ions into the
postsynaptic neurons. These ions are extremely toxic to cells and
eventually induce cytotoxic cell death, which may be one of the
key mechanisms by which brain cells could be lost in chronic
PTSD. Based on clinical and research observations, it can be
hypothesized that abnormalities of GABA inhibition lead to
heightened awareness of, or response to, acute stress.

More specifically, we hypothesized that individuals with low
plasma GABA levels may have a different biological response to
fear and stress and may be more prone to psychopathologic

BIOL PSYCHIATRY 2004;55:250-254
© 2004 Society of Biological Psychiatry

84



MEDISAN 2014; 18(8):1149

ACTUALIZACION DE TEMA

Tendencias contemporaneas de las bases fisiopatolégicas del bruxismo
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RESUMEN

El bruxismo es un habito parafuncional diurno o nocturno, caracterizado por rechinar
y/o apretar los dientes. Hoy dia se le concede un origen multicausal y entre los
factores mas relevantes figuran los psiquicos o psicosomaticos. Teniendo en cuenta las
multiples consecuencias clinicas que ocasiona, en términos de dolor, deterioro dental y
osteomioarticular, se le considera uno de los trastornos orofaciales mas complejos, de
dificil tratamiento y prondstico reservado. De acuerdo con la complejidad de este tema
y de los conocimientos actuales al respecto, se realiz6 la presente investigacion para
describir las tendencias actuales en la fisiopatologia de esta enfermedad.

Palabras clave: bruxismo, habito parafuncional, trastorno orofacial, aparato
estomatognatico, estrés.

ABSTRACT

Bruxismo is a day or night parafunctional habit, characterized by squeaking and/or
pressing teeth. Nowadays it is considered to have a multicausal origin and among the
most outstanding factors there are the psychic or psychosomatic factors. Keeping in
mind the multiple clinical consequences that it causes, in terms of pain, dental and
osteomyoarticular deterioration, it is considered one of the most complex orofacial
dysfunctions, difficult to treat and with reserved prognosis. According to the
complexity of this topic and of the current knowledge on this respect, the present
investigation was carried out to describe the current tendencies in the physiopathology
of this disease.

Key words: bruxism, parafunctional habit, orofacial dysfunction, stomatognathic
apparatus, stress.

85



RESEARCH REPORTS

Clinical

B.S. Michalowicz'*, B.L. Pihlstrom’, J.S.
Hodges', and T.J. Bouchard, Jr.2

'Oral Health Clinical Research Center, University of
Minnesota School of Dentistry, 17-116 Moos Tower, 515
Delaware Street S.L., Minneapolis, MN 55455, USA;
*Department of Psychology. University of Minnesota College
of Liberal Arts, N249 Elliott Hall, 75 East River Road,
Minneapolis. MN 55455, USA: *corresponding author,
micha002(@tc.umn.cdu

J Dent Res 79(8):1573-1578, 2000

ABSTRACT

The causes of temporomandibular joint (TMJ)-
related signs and symptoms are largely unknown.
We tested the hypotheses that these signs and
symptoms, as well as oral parafunctional habits,
are substantially heritable. Questionnaire and
clinical data were collected from 494 twins,
including pairs of reared-apart and reared-together
monozygotic (MZ) and dizygotic (DZ) twins. A
history of joint-area pain, joint noises, and
clenching and grinding habits was scored as
present or absent. Twenty-nine percent of the
population experienced at least one sign or
symptom. Nearly onc-quarter of subjects clenched
or ground their teeth, and 8.7% reported a history
of joint-area pain. Pain was associated with
clenching, grinding, and joint noises. MZ twins
were no more similar than DZ twins for any
outcome, suggesting that genetic factors do not
influence these traits in the population. Reared-
together MZ twins were no more similar than
reared-apart MZ twins, suggesting a negligible
effect of the family environment on these
outcomes. Environmental factors unique to each
twin appeared to be the major determinants of
variation in this population.

KEY WORDS: temporomandibular joint, twins,
genetics, epidemiology.
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No Heritability
of Temporomandibular
Joint Signs and Symptoms

INTRODUCTION

emporomandibular joint (TMJ)-arca pain is a common affliction. affecting

from 5 to 12% of the population (Locker and Slade. 1988: Lipton ¢r al..
1993; Matsuka ez al., 1996). Joint noises or muscle tenderness are even more
common (see, e.g., LeResche, 1997). The ctiologies of these signs and
symptoms, however, remain largely unknown. For example. while risk for the
temporomandibular disorders (TMD) has been related to clinical and
psychological measures, changes in TMD pain gencrally occur independently
of changes in these same measures (Ohrbach and Dworkin, 1998).

The causes of TMJ-related signs and symptoms are likely complex and
may include heritable as well as environmental factors. The influence of these
components can be estimated by the use of twins. In the classic twin study
design, the influence of shared genes is examined by comparison of reared-
together monozygotic (MZ, or identical) and dizygotic (DZ, or fraternal)
twins. By studying twins separated in infancy and rcarced in scparate
households, one can examine the impact of shared genes without the
confounding effects of the family environment. If adoption placement is
random with respect to trait-related environmental factors. then the
correlation in phenotypes between reared-apart MZ (MZA) twins is attributed
to the effects of shared genes, and heritability (the proportion ot population
variance attributed to genetic variance) is estimated as the intraclass
corrclation of MZA twins. The MZA twin design is more powerful than the
classic design for estimating heritability. Comparing reared-together and
reared-apart twin pairs provides a direct test of the influence of the family
environment. If this shared environment makes siblings more similar, then
reared-together twins should be more concordant than rcarcd-apart twins.

There have been few twin studies of TMJ-related traits or disorders.
Heiberg er al. (1980) studied signs and symptoms of myofascial pain
dysfunction (MPD) in 94 twin pairs. MZ twins were no more concordant
than DZ twins, suggesting that environmental influences were the major
determinant of MPD. The sample of twins, however, was rclatively small
and provided low power to detect even a substantial heritable component.

More recently, sleep bruxism was evaluated, by means of questionnaires,
in a large twin registry (Hublin er «l., 1998). Heritability for this trait was
estimated to be 39% in males and 53% in femalcs. It should be noted.
however, that heritability was estimated not for the trait itself, but for an
assumed underlying, normally distributed liability to bruxism.

The purpose of the present study was to examine the influence of genetic
and environmental factors on TMIJ-related signs and symptoms and
parafunctional habits by the use of the classic and MZA twin designs. We
tested the hypotheses that there are significant genctic variances in thesc
signs, symptoms, and habits.

MATERIALS & METHODS

Subjects were recruited from 1987 to 1997. Recruitment was not conditional on the
presence of TMI-related signs or symptoms. Reared-together twins were recruited

1573
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Introduccién

El trastorno depresivo es una enfermedad que afecta al
organismo (cerebro), el 4nimo y la manera de pensar. Se con-
sidera como un desorden del talante y es la forma mds comtin
de sufrimiento mental, millones de personas en todo el mun-
do, sin importar razas, nacionalidades o culturas sufren esta
enfermedad. Es clara la importancia que este trastorno del
talante tiene para la investigacion cientifica y la poblacién en
general, por lo que el estudio para el conocimiento de sus
causas y las posibles curas se ha ampliado notablemente; a
pesar de eso algunos mecanismos de la fisiopatologia de esta
enfermedad atin permanecen desconocidos. Se han llevado a
cabo estudios en pacientes con depresién a largo plazo, en-
contrando que existen dos formas bdsicas de depresién: la
exdgena y la endégena y que las causas pueden incluir facto-
res: genéticos, quimicos y psicosociales.

Por casi 2,500 afios los desérdenes afectivos o del talante
han sido descritos como enfermedades muy comunes del hom-
bre, pero sélo recientemente han despertado interés como un
problema mayor de salud ptiblica.?

Nuestro conocimiento del cerebro en el proceso salud-enfer-
medad se ha incrementado desde el siglo XIX, pero comparado
con los avances que hay en otras dreas de la medicina (p. ej. las
enfermedades cardiovasculares) el progreso ha sido relativamente
pequefio para entender la fisiopatologia de la depresién

La depresién es una condicién que ya fue reconocida cli-
nicamente por los antiguos griegos, aunque fue hasta media-
dos del siglo XX que se iniciaron estudios sobre los neuro-
transmisores involucrados, estudios que aportaron
conocimientos esenciales para el tratamiento exitoso de la
depresién.? Es una de las formas méds comunes de enferme-
dad mental en la poblacién en general. En general la preva-
lencia es del 15%, la asociacién que mantiene con morbili-
dad y mortalidad es sustancial, e impone una gran carga tanto
en paises en vias de desarrollo como en los desarrollados. De
acuerdo con datos recientes la depresion es la 5a. causa de
discapacidad en el mundo y es alrededor del 4% de la carga
total de enfermedades en el mundo.' Los desérdenes depresi-
vos afectan al menos al 20% de mujeres y 12% de hombres
en alglin momento durante su vida.? Las mujeres son doble-

66

mente susceptibles a sufrir depresién y los sintomas general-
mente se incrementan con la edad,' pero a pesar de eso mds
hombres que mujeres mueren por suicidio.?

La depresién y sus causas

(Es bdsicamente la depresién un trastorno biolgico o una
respuesta al estrés psicosocial con incapacidad del individuo
para afrontarla? La opinién generalizada es que ambos con-
ceptos son aceptables, de ser asi se deben considerar dos for-
mas bdsicas de depresion, exdgena y endégena. La depresion
exdgena (o reactiva) obedece a una causa externa general-
mente bien definida (pérdida de un familiar o un ser amado,
pérdida monetaria o de posicién social, enfermedad invali-
dante, etc.). La depresién endégena, en cambio, no tiene cau-
sa externa manifiesta, lo cual lleva a considerarla una altera-
cién biolégica, como ocurre en las psicosis bipolar
(maniaco-depresiva) o unipolar (depresiva), nuevamente debe
uno preguntarse ;esta division tan precisa existe realmente?
En la vida diaria los estimulos que pueden generar depresién
son multifactoriales, todos ellos tienen como denominador
comiin el constituir estresores con valor afectivo sélo para el
individuo afectado. Ese valor afectivo varia de individuo a
individuo y, como ya se mencioné antes, la experiencia de
cada individuo es la variable que introduce la diferencia en la
respuesta. En otras palabras, el estrés es un factor importante
para que el estado depresivo reactivo se genere y éste no pue-
de separarse de los cambios biolégicos (fisiolégicos y hor-
monales) que normalmente son concomitantes con el estrés,
asociado todo ello al eje hipotdlamo-hipéfisis-suprarrenal . Por
lo tanto, se puede inferir que la llamada depresién exégena
depende de ambos factores, la calidad y cantidad del estimu-
lo ambiental estresor y los substratos biolégicos (genéticos,
bioquimicos y moleculares) que determinan las alteraciones
en la homeostasis y, por ende, en la funcién cerebral ?

Las caracteristicas claves por medio de las cuales se po-
drian definir los desérdenes depresivos son:

« Talante bajo

¢ Energia reducida
* Pérdida del interés o del disfrute
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