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R. Terré Boliart Introduccion

INTRODUCCION

DEFINICION

La disfagia clasicamente se define como un trastorno de la deglucién
caracterizado por una dificultad en la preparacion oral del bolo o en el desplazamiento
del alimento desde la boca hasta al estbmago. La alteracién incluye desde un retraso o
falta de transferencia del bolo, a un error en la direccion y paso a la via aérea (1, 2).
Otra definicion amplia el concepto de disfagia a aspectos conductuales, sensoriales y
actos preliminares en la preparacion de la deglucién, como el aspecto cognitivo
relacionado con el reconocimiento del acto de comer, reconocimiento visual de la
comida y todas las respuestas fisiolégicas al olfato y presencia de comida como la
salivacion (3).

La disfagia como sintoma puede tener un origen funcional (habitualmente
neurdgeno) o mecanico, y también puede ser secundaria a factores iatrogénicos como
las canulas de traqueotomia o ciertos farmacos (1). Légicamente la disfagia neurégena
se referird a aquel trastorno de la deglucidon que aparece en el contexto de una lesion
del sistema nervioso.

Dentro de los sintomas ocasionados por la disfagia se incluyen: dificultad en la
masticacion o preparacion del bolo, babeo excesivo, atragantamiento o regurgitacion,
tos y cambios en la calidad de la voz después de la deglucién, sensacién de
obstruccién del alimento en cualquier nivel del tracto alimentario y deglucion dolorosa.
Estos sintomas son mas significativos cuando se asocian a nheumonia por aspiracion,
pérdida de peso, alteracion en el estado nutricional, o una combinacion de los mismos

(1, 4).



ANATOMIA Y FISIOLOGIA DE LA DEGLUCION

Comprender la anatomia y fisiologia de la deglucion proporcionara la base para
la evaluacién y tratamiento de las alteraciones de la deglucién. En este apartado
revisaremos aquellas estructuras de la cabeza y el cuello que participan en la
deglucién y la secuencia de eventos que dan lugar a una deglucién normal.
La deglucion implica la coordinacion de una secuencia de activacion e inhibicion de 30
pares de musculos en la boca, faringe, laringe y eso6fago.
|. Estructuras anatomicas.

Las areas anatdmicas que participan en la deglucién incluyen la cavidad oral,

faringe, laringe y eséfago.

I.1. Cavidad oral.

La cavidad oral se extiende desde los labios, en su parte anterior, hasta la
orofaringe en sentido posterior y en ella diferenciamos las siguientes estructuras:
labios, dientes, mandibula, suelo de la boca, lengua, techo de la boca (paladar duro,
paladar blando), glandulas salivales y los pilares del velo del paladar. Entre los pilares
(anterior y posterior) se localizan las amigdalas palatinas. El paladar duro y el paladar
blando son las estructuras que separan la cavidad oral de la cavidad nasal (4).

El suelo de la boca esta formado por los musculos milohioideo, geniohioideo y

el vientre anterior del digastrico, todos ellos se insertan en la parte anterior del cuerpo
de la mandibula y a nivel posterior en el cuerpo del hioides (Tabla 1).

El hueso hioides se encuentra incluido en la base de la lengua y no se articula
con ningun hueso, formando le apoyo del cuerpo de la lengua. Se encuentra
suspendido en los tejidos blandos por los musculos del suelo de la boca y el vientre
posterior del digastrico y el estilohioideo, insertandose ambos en la zona pdstero-
lateral del hueso temporal.

La lengua se compone practicamente en su totalidad por fibras musculares que

van en todas direcciones. Estd formada por cuatro musculos intrinsecos y cuatro
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musculos extrinsecos (geniogloso, palatagloso, estilogloso e hiogloso). En el estudio
de la deglucion se divide funcionalmente en dos partes: oral y faringea.
Anatoémicamente la parte oral finaliza en las papilas circunvaladas. La porcién faringea
0 base de la lengua empieza en las papilas circunvaladas y se extiende hasta el hueso
hioides.

El techo de la boca estd formado por el maxilar o paladar duro, el velo del

paladar o paladar blando y la Gvula. El paladar blando es mévil y puede colocarse
hacia abajo y hacia delante contra la porcidn posterior de la lengua gracias a la accion
del muasculo palatogloso situado en el pilar anterior de las fauces. Puede elevarse y
retraerse contribuyendo asi al cierre velofaringeo gracias a una combinacién de
acciones musculares que incluyen el musculo palatofaringeo, el masculo elevador del
paladar y las fibras del musculo constrictor faringeo superior (Tabla 2).

La musculatura masticatoria, incluye los musculos maseteros, temporales y

musculos pterigoideos medial y lateral (Tabla 3).

Las glandulas salivares, integran 3 glandulas principales (una en cada lado):

parétidas, submandibular y sublingual, existiendo ademéas multiples glandulas de

pequefio tamafio en la mucosa de la lengua, labios, mejillas y techo de la boca (4).

Inervaciéon motora.

Musculatura labial : Nervio facial (VII par craneal)

Musculatura masticatoria: Ramas del nervio trigémino (V par craneal)

Musculatura palatal: Fibras motoras del nervio vago (X par craneal) a través del plexo
faringeo.

Lengua: El nervio hipogloso (XII par craneal), conduce las fibras motoras que inervan
la musculatura intrinseca y extrinseca de la lengua, a excepcion del musculo
palatogloso, que esta inervado por una rama del plexo faringeo procedente del nervio

vago (X par craneal).



Inervacion sensitiva.

En los 2/3 anteriores de la lengua y cavidad bucal, la sensibilidad general depende del
nervio lingual, rama del nervio trigémino (V par craneal); y el gusto del nervio facial (VII
par craneal).

En el 1/3 posterior de la lengua y cavidad bucal, la sensibilidad general y el gusto
dependen del glosofaringeo (IX par craneal).

La secrecion de saliva se controla por el nicleo salivatorio del tronco del encéfalo a

través del sistema parasimpatico (4).

I.2. Faringe.

La faringe se dirige desde la base del craneo en direccion caudal hasta unirse
con el eséfago. Se divide en tres partes: nasofaringe (posterior a la cavidad nasal y por
encima del paladar blando), orofaringe (posterior a la cavidad oral) e hipofaringe que
es la porcion inferior, conecta con el esofago a través del musculo cricofaringeo. La
pared posterolateral de la faringe estd formada por los musculos constrictores
superior, medio e inferior. Las fibras de estos masculos nacen en las estructuras 6seas
y el tejido blando que forma la pared anterior de la faringe (apdfisis pterigoides del
esfenoides, paladar blando, base de la lengua, mandibula, hueso hioides y cartilagos
tiroideos y cricoides) para desplazarse en sentido posterior e insertarse en el rafe
medio (4) (Tabla 4).

Las fibras inferiores del musculo constrictor superior de la faringe se insertan

en la base de la lengua formando el musculo glosofaringeo. Este musculo es
responsable de la retraccion de la base de la lengua con simultdneo desplazamiento
anterior de la pared posterior de la faringe a nivel de la base de la lengua.

Las fibras del musculo constrictor_inferior de la faringe se insertan en los

bordes laterales del cartilago tiroideo, formando a cada lado un espacio entre estas

fibras y el cartilago tiroideo que se denominan senos piriformes. Estos espacios

terminan a nivel inferior en el musculo cricofaringeo, que es la estructura mas inferior
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de la faringe. El musculo cricofaringeo se inserta en la superficie posterolateral de la
lamina cricoides. Para algunos autores este musculo es parte del musculo constrictor
inferior de la faringe.

En reposo las fibras del musculo cricofaringeo presentan cierto grado de
contraccién tonica para prevenir la entrada de aire en el es6fago durante la
respiracién. El musculo cricofaringeo y la lamina del cartilago cricoides forman

conjuntamente el Esfinter Esofagico Superior (EES).

El EES se define como una zona de presion elevada de unos 2 a 4 cm. de
longitud capaz de soportar presiones de hasta 11 cm. de H20 en el eséfago. Previene
el paso de contenido esofagico a la faringe. Tiene su mayor presion inmediatamente
antes de la deglucién y durante la inspiracién. EI aumento de presién durante la
inspiracién asegura que no entre aire en el es6fago. En el momento apropiado de la
deglucién (coincidiendo con la contraccion faringea) el esfinter se abre para permitir el

paso del bolo al es6fago (4).

Inervacién motora y sensitiva: ramas de los pares craneales glosofaringeo (I1X) y vago

(X), a través del plexo faringeo.

I.3. Laringe.

La laringe se halla situada anterior a la hipofaringe en el extremo superior de la
traguea suspendida por los masculos que se insertan en el cartilago hioides. Sirve de
vélvula para impedir la entrada de alimento en la via aérea durante la deglucién. Los
componentes osteocartilaginosos de la laringe son: el hueso hioides, la epiglotis, el
cartilago tiroides, el cartilago cricoides y los cartilagos aritenoides.

La estructura mas proximal de la laringe es la epiglotis que esta unida en su
base al hioides mediante el ligamento hioepiglético y al cartilago tiroides mediante el
ligamento tiroepiglotico. El espacio formado entre la base de la lengua y la epiglotis se

denomina vallécula, ésta junto con los senos piriformes se les conoce como recesos



faringeos en los cuales el alimento puede caer o quedar retenido antes o después de
gue se estimule el reflejo faringeo.

La apertura hacia la laringe se denomina vestibulo laringeo y esta delimitado

por la epiglotis, pliegues aritenoepigléticos, cartilagos aritenoideos y cara superior de
las cuerdas vocales falsas.

Los plieques aritenoepigléticos estan formados por el musculo

aritenoepiglotico, la membrana cuadrangular y los cartilagos cuneiformes. Estos
pliegues estan unidos al margen lateral de la epiglotis y siguen una direccién lateral,
posterior e inferior hasta rodear los -cartilagos aritenoideos. Los pliegues
aritenoepligléticos forma las paredes laterales del vestibulo laringeo.

Los dos cartilagos aritenoides se articulan con la porcion péstero-superior del

cartilago cricoides. La accién muscular sobre estos cartilagos aritenoides controla el

movimiento de las cuerdas vocales verdaderas. El mlsculo cricoaritenoideo posterior

(que va desde la cara posterior de la lamina cricoides hasta el proceso muscular del
aritenoides), abre o abduce los aritenoides y con ello las cuerdas vocales verdaderas

para respirar. EI musculo cricoaritenoideo lateral (que va desde el borde superior del

cartilago cricoides hasta la zona lateral de la apéfisis muscular del aritenoides) y los

musculos _interaritenoideos (insertados entre los cartilagos aritenoideos) aducen o

cierran los aritenoides y por tanto cierran las cuerdas vocales verdaderas (Tabla 5).
Los aritenoides durante la deglucién ademas basculan hacia delante, por
accion del masculo tiroaritenoideo, este movimiento anterior ayuda al cierre de la

glotis. Los pliegues aritenoepigléticos terminan, a nivel inferior, en las cuerdas vocales

falsas. Estas estan situadas encima y paralelas a las cuerdas vocales verdaderas. Las
cuerdas vocales falsas, forman capas de tejido blando que se proyectan desde los
laterales de la laringe hacia la zona anterior y posterior. El espacio que se forma a

cada lado entre las cuerdas vocales verdaderas y falsas se denomina ventriculo

laringeo.
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Las cuerdas vocales verdaderas forman el margen inferior del ventriculo

laringeo, estan constituidas por los musculos vocal y tiroaritenoideo, que se insertan
anteriormente con el cartilago tiroides y a nivel posterior con el aritenoides. Cuando se
cierran se proyectan hacia la via aérea y asi se aseguran un cierre efectivo de la
laringe. Son el dltimo nivel de proteccion de la via aérea antes de entrar en la traquea.
La epiglotis y los pliegues aritenoepigléticos, los aritenoides, la base de la epiglotis y
las cuerdas vocales verdaderas forman tres niveles de esfinter en la laringe capaz de
cerrarla por completo y aislarla de la faringe, previniendo asi la penetracién de
alimento o liquidos durante la deglucion. Con independencia de esta funcién, las
cuerdas vocales tienen la importante mision de la fonacion.

La laringe y la traguea estan suspendidas en el cuello entre el hueso
hioides a nivel proximal y el manubrio del esternon a nivel distal. Existen varios
musculos que contribuyen a esta suspensiéon que junto a la elasticidad de la trdquea
permiten a la laringe movimientos de elevacién, anteversion y descenso segun la
actividad. El hueso hioides sirve de apoyo a la lengua, por tanto hay una estrecha
relacién anatémica entre el suelo de la boca, la lengua, el hueso hioides y la laringe.
Cuando cualquiera de estas estructuras se mueve, arrastra y también mueve a las
otras estructuras (4).

Inervaciéon motora.

- Todos los musculos laringeos estan inervados por el nervio recurrente laringeo (rama
del X par craneal), excepto el musculo cricotiroideo que esta inervado por la rama
externa del nervio laringeo superior (rama del X par craneal).

Inervacion sensitiva.

- Pares craneales glosofaringeo (IX) y vago (X).

l.4. Esofago.
El es6fago es un tubo muscular habitualmente colapsado de unos 23 a 25 cm.

de longitud que recorre el cuello y el térax, y tras atravesar el diafragma por el hiato



esofagico termina en el estbmago. Tiene un esfinter en cada extremo, el EES en el
extremo proximal y el Esfinter Esofagico Inferior (EEI) en el extremo distal, el cual
tiene como funcién evitar el paso de alimentos y secreciones acidas desde el
estbmago al eséfago. Estd compuesto por dos capas musculares, la interna que es
circular y la externa que es longitudinal. Cada una de estas capas, esta constituida por
musculatura estriada en el 1/3 proximal, una combinacién de musculatura estriada y
lisa en el 1/3 medio y musculatura lisa en el 1/3 distal (4).

Inervacion:

- La musculatura estriada esta inervada por los pares craneales glosofaringeo (IX) y

vago (X).
- La musculatura lisa esta inervada por fibras preganglionares que es originan en el

ndcleo motor del nervio vago (X).

I. Fisiologia de la deglucion.
Clasicamente, la deglucion se divide en cuatro fases:

- Fase oral preparatoria, en la que los alimentos son manipulados en la boca,

masticandose si es preciso, para conseguir la consistencia adecuada para la
deglucién.

- Fase oral de la deglucion, en la que la lengua propulsa el bolo hacia la parte

posterior hasta que se dispara la deglucién faringea.
- Fase faringea, cuando se dispara la deglucion faringea y el bolo se desplaza a
través de la faringe.

- Fase esofagica, en la que la peristalsis esofagica conduce el bolo desde el eséfago

cervical al toracico y al interior del estémago (4).

II.1. Fase oral preparatoria.
La fase oral preparatoria de la deglucion incluye la masticacion del bolo,

salivacion, y division del alimento para transportarlo a través de la faringe y la laringe.
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Es totalmente voluntaria y puede ser interrumpida en cualquier momento. Permite
continuar con una respiracion normal dado que la via aérea esta abierta.

Durante la preparacion del bolo, la musculatura facial permite mantener el bolo
sobre la lengua y entre los dientes para la masticacion. Especificamente el masculo
orbicular de los labios, mantiene la competencia oral y puede considerarse el primer
esfinter del sistema deglutorio.

La mayor parte del movimiento del bolo se efectia por los musculos de la
lengua. Junto con el masculo geniogloso, los musculos intrinsecos de la lengua actdan
primariamente alterando la forma y el tono de la lengua mientras que el resto de
musculos mantienen la posicion de la lengua en relacién a otras estructuras de la
cavidad oral y faringea.

Durante esta fase, la parte posterior de la lengua se eleva contra el paladar
blando, el cual empuja hacia abajo para evitar que el bolo caiga prematuramente
dentro de la faringe. El paladar es el segundo esfinter dentro del sistema deglutorio.
Asi, la contraccién de los musculos palatoglosos aproximan el paladar y la parte
posterior de la lengua, cerrando de forma efectiva la parte posterior de la cavidad oral.

A su vez, la transferencia correcta del bolo alimenticio de la cavidad oral al
esbfago requiere del proceso de salivacion, puesto que la saliva lubrica y diluye el bolo
a la consistencia adecuada para su deglucién. A demas, contiene enzimas para iniciar
la digestion de los almidones y ejerce una accidn bacteriostatica contra bacterias
patégenas normalmente presentes en la cavidad oral. La secrecién normal de saliva

oscila entre 1y 1.5 litros al dia (5).

II.2. Fase oral

La fase oral de la deglucién se inicia cuando la lengua empieza el movimiento
posterior del bolo, con un movimiento que propulsa el bolo dentro de la cavidad oral (4,
6). Durante esta fase el bolo se propulsa de la cavidad oral a la faringea. Inicialmente,

la parte superior de la lengua se sitla sobre la superficie alveolar superior por detras



de los incisivos centrales. A continuacion, se inicia la apertura voluntaria de la faringe
con la elevacion del paladar blando y la depresién de la parte posterior de la lengua
que se coloca a modo de rampa, produciendo una expansiéon de la parte posterior de
la cavidad oral para permitir que el bolo se desplace a la faringe. Seguidamente, la
mitad anterior de la lengua presiona contra la parte anterior del paladar duro,
moviendo el bolo hacia atrds sobre el dorso de la lengua. La contraccion de los
musculos orbicular y buccinador previene que el bolo escape fuera de la boca (7).

La elevacién del paladar blando permite el paso del bolo a través de los pilares
faringeos. Una vez el paladar blando estd completamente elevado, se produce el
contacto de las paredes faringeas adyacentes en un mecanismo de valvula que actia
evitando la penetracion del bolo dentro de la nasofaringe. A continuacion el hueso
hioides se eleva moderadamente en preparacion de la fase faringea de la deglucién
(por la contraccion del musculo milohioideo) (7).

En resumen, una fase oral normal requiere un correcto funcionamiento de la
musculatura labial para asegurar un buen sello y evitar la salida del alimento, un
movimiento lingual intacto para propulsar el bolo en sentido posterior, la musculatura
facial preservada para asegurar que el alimento no se quede en el vestibulo de la
cavidad oral, el correcto funcionamiento de la musculatura palatina y la capacidad de

respirar adecuadamente por la nariz (4, 5).

II.3. Fase faringea

Cuando la “cabeza del bolo” pasa por cualquier punto situado entre los pilares
anteriores y la zona donde la base de la lengua cruza el borde inferior de la mandibula
ha finalizado el estadio oral de la deglucion y se estimula la deglucién faringea. En
esta fase se produce el paso del alimento a través de la faringe hasta el es6fago. Esta
es involuntaria, de manera que una vez iniciada es irreversible. Cuando se inicia la
fase faringea, la lengua esta retraida y presionando sobre el paladar duro, la

masticacion cesay la respiracion es inhibida (4, 5).

10
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Como resultado del estimulo del reflejo deglutorio faringeo se producen el
siguiente conjunto de actividades fisiologicas (8-10):

- Elevacién y retraccion del velo del paladar con cierre completo de la valvula
velofaringea para prevenir la entrada en la cavidad nasal.

- Elevacién y movimiento anterior del hioides y laringe.

- Cierre de la laringe a nivel de los tres esfinteres: Cuerdas vocales verdaderas,
cuerdas vocales falsas y la epiglotis, para evitar el paso a la via aérea.

- Apertura del esfinter cricofaringeo para permitir el paso del bolo desde la faringe al
esofago.

- La base de la lengua forma una “rampa” que permite colocar el bolo en la faringe,
seguido de una retraccion de la base de lengua para contactar con la pared
faringea posterior.

- Contraccién progresiva de proximal a distal de los musculos constrictores de la
faringe.

Al inicio de la fase faringea, la lengua conduce el bolo hacia la orofaringe. Los
musculos mandibulares (pterigoideo medial y lateral, masetero y temporales),
contribuyen a la estabilizacion de la base de la lengua durante los movimientos de la
parte anterior de la lengua y la mandibula se mantiene cerrada durante la deglucion
(5).

A medida que el bolo se propulsa hacia atras por el movimiento de la lengua
(que actiia a modo de piston), la faringe en su conjunto se eleva y se contrae para
crear una onda peristéltica descendente. La elevacién de la faringe se produce cuando
los musculos palatofaringeos se contraen. Las paredes de la cdmara faringea se
colapsan a consecuencia de la contracciébn secuencial de los tres musculos
constrictores. Puesto que la orofaringe es una cavidad cerrada en este momento, la
presién generada por la lengua y las paredes faringeas proporciona la fuerza que
conduce el bolo hacia abajo. Simultaneamente, el hioides y la laringe ascienden hacia

la base de la lengua por la contraccibn de la musculatura suprahioidea. Este

11



movimiento anterior de la laringe, la protege de la penetracion del bolo alimenticio y
expande la camara hipofaringea ocasionando una disminucion de la presion en el
segmento faringo-esofagico. Esta reduccion de la presion delante del bolo, junto con la
accion de piston de la base de la lengua contra los constrictores faringeos, conduce el
bolo a través de la faringe y dentro del eséfago superior (4, 5).

A medida que el bolo desciende la laringe inicia el movimiento de ascenso y
desplazamiento anterior y la epiglotis cae sobre la apertura laringea. La epiglotis se
mueve desde una posicion vertical a una horizontal y luego la punta desciende.

La laringe se cierra anatobmicamente de abajo hacia arriba: primero las cuerdas
vocales verdaderas (contraccién de la musculatura intrinseca de la laringe), seguido
de los pliegues vestibulares, después la parte baja del vestibulo (aproximacion y
movimiento hacia delante de los aritenoides) y por ultimo la parte superior del vestibulo
(posicion horizontal de la epiglotis que contacta con el cierre de los aritenoides). Esta
accion limpia cualquier posible penetracion de alimento o liquido al vestibulo laringeo.
En adultos normales la entrada a la via aérea se cierra durante aproximadamente 1/3
a 2/3 de segundo durante degluciones unicas. Durante degluciones secuénciales
(beber de un vaso) la via aérea puede cerrarse 5 segundos o mas. El cierre de las
cuerdas vocales ocurre cuando la laringe se ha elevado aproximadamente el 50% de
su maxima elevacién (11). Y posteriormente, la apertura de la laringe se produce de
arriba hacia abajo (5, 12).

Una vez el bolo entra en el segmento faringo-esofagico, la fuerza de
contraccion faringea elimina el bolo del nivel de la apertura glética. Si la contraccion
faringea no consigue aclarar completamente el bolo de la faringe mientras la laringe
esta cerrada el bolo residual podria ser aspirado cuando se vuelva a abrir la via aérea.

El Esfinter Esofagico Superior (EES), es el Gltimo esfinter implicado en la fase
orofaringea de la deglucion. En reposo esta cerrado por contraccién tonica del
musculo cricofaringeo. La inhibiciébn de esta contraccién da lugar a la relajacion y

permite su apertura, iniciandose al comenzar la fase orofaringea de la deglucion. Su
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correcta apertura, ademas depende de la elevacién laringea (por accién de la
contracciéon de la musculatura del suelo de la boca), de la fuerza de propulsién de la
lengua y de la contraccion de los musculos constrictores faringeos (4, 5, 13).

La fase faringea de la deglucién se completa cuando el paladar blando vuelve a

su posicién original y la laringe se abre para respirar.

Il. 4. Fase esofagica

Durante esta fase la onda de contraccién peristaltica propulsa el bolo a través
del eso6fago hasta el estbmago. El “feedback” sensorial interviene en la regulacién de
la velocidad y la intensidad de las ondas peristélticas en funcién de las caracteristicas
del bolo. Existe una variabilidad considerable en la velocidad y fuerza de contraccion
esofagica. El Esfinter Esofagico Inferior (EEl) es un punto de alta presién, como
resultado de la contraccion ténica de su musculatura lisa. Durante la deglucién, el tono
del EEI se inhibe y el esfinter se relaja permitiendo el paso del bolo al estbmago (4, 5,
14). El aumento de presion que sucede generalmente después de cada degluciéon
tiene como obijetivo prevenir el reflujo del contenido gastrico al eséfago.

En reposo, el eséfago es electromiograficamente silente, de manera que todas
las motoneuronas esofagicas estan fuertemente inhibidas durante la fase orofaringea
de la deglucién. Una vez el bolo entra en el eso6fago, el movimiento del bolo

desencadena la contraccion coordinada de la musculatura lisa y estriada del eso6fago.

Clasicamente y de forma esquemética J.A. Logemann (4), describe el
mecanismo de la deglucion como un conjunto de tubos y valvulas, muy Gtil para su
comprension. Los tubos son la cavidad oral, que es un tubo horizontal y la faringe, que
es un tubo vertical. Entre estos dos tubos, hay numerosas valvulas que tienen dos
funciones: 1) dirigir la comida de la forma adecuada para evitar que caiga a la via
aérea o0 ascienda a la cavidad nasal y; 2) generar presion para propulsar el bolo

alimentario. Las valvulas son: los labios a nivel anterior, que mantienen la comida en la
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boca; la porcién posterior de la lengua, que contacta con el paladar evitando la caida
prematura del bolo a la hipofaringe; la region velofaringea, que se cierra para evitar el
paso a la cavidad nasal; la laringe cuya funcién principal es prevenir la entrada a la
traquea; la base de la lengua y paredes faringeas, que tienen un contacto completo
durante la deglucion faringea para generar presion y dirigir el bolo a través de la
faringe; el EES, que se relaja para permitir el paso del bolo, permaneciendo cerrado
(en contraccién) entre degluciones para evitar el reflujo del contenido gastrico.

Para que se produzca una deglucion normal todas estas valvulas deben
funcionar de forma adecuada, lo que significa que deben hacerlo en el tiempo preciso

y con una movilidad suficiente.

lll. Control neural de la deglucién

La deglucién implica una compleja secuencia de contraccion muscular
cuidadosamente sincronizada que transporta la comida de la boca al estomago
asegurando la proteccion de la via area. La regulacién central del reflejo deglutorio
depende de los centros deglutorios del tronco cerebral que reciben un “input” sensitivo
de la orofaringe y del eséfago y junto con el mecanismo de control peristaltico local
elaboran la secuencia motora (15, 16). El inicio voluntario de la deglucién requiere la
integridad de las areas sensoriomotoras del cértex cerebral, que en conjuncién con
influencias subcorticales, modulan el patron de actividad deglutoria (17).

La compleja secuencia de contraccion y relajacion de la musculatura
orofaringea que da lugar a una deglucion normal se desencadena y controla por un
grupo de neuronas dentro de la formacion reticular del tronco del encéfalo. Estas
neuronas se conocen en su conjunto como generador del patron central. Las neuronas
de este centro estimulan directamente los nicleos motores de los pares craneales del
tronco del encéfalo, responsables de los musculos orofaringeos que participan en la

deglucién. El “feedback” periférico procedente de los receptores sensitivos en los
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musculos y mucosa faringea es capaz de modificar la secuencia deglutoria a través de
un estimulo directo a las neuronas del generador del patron central.
Esquematicamente, el control neural de la deglucion integra tres componentes
(18):
1) Aferencias sensoriales procedentes de los pares craneales.
2) Centros organizadores centrales.
3) Eferencias motoras procedentes de los pares craneales.
Dentro del generador del patron central, algunas neuronas pueden participar en
otras actividades ademas de la deglucibn como son la respiracién, masticacion, y
fonacién. La respiracion probablemente también esta controlada por este generador

del patrén central (5, 15, 19, 20).

1) Aferencias sensoriales.

Las aferencias sensoriales originadas en la cavidad orofaringea se conducen
por ramas de los pares craneales: trigémino, facial, glosofaringeo y nervio vago al
nacleo del tracto solitario (NTS) situado a nivel bulbar. Estas fibras también conducen
informacién de receptores pulmonares, asi como quimiorreceptores localizados en al
carétida y en el cuerpo aértico, participando también, en el control del sistema
respiratorio.

Los receptores de la mucosa orofaringea mas sensibles para la estimulacion de
la secuencia deglutoria estan inervados por fibras del nervio glosofaringeo via plexo
faringeo y por fibras del nervio laringeo superior (NLS) via nervio vago. Durante la
deglucién, el estimulo de los receptores sensoriales de la faringe por la proyeccion
posterior del bolo produce el inicio involuntario de la fase faringea por el NLS (21).

Aunque la secuencia motora de la deglucion orofaringea tiene una organizacién
central, puede cambiar en respuesta a informacion aferente periférica. La secuencia
de contraccion de los musculos deglutorios es la misma independientemente del tipo

de alimento, liquido o saliva, pero la informacion sensorial recibida de los receptores

15



periféricos puede modular la respuesta central, ajustandose las eferencias motoras al

contenido del tracto orofaringeo (14, 22-24).

2) Centros organizadores centrales

A nivel bulbar se localizan los centros responsables de procesar las sefales
sensoriales aferentes y programar la secuencia deglutoria motora. Estos centros son
areas poco definidas donde se incluye el ndcleo del tracto solitario (NTS), la formacion
reticular ventromedial (FRVM) y el ndcleo ambiguo (NA) (18, 25, 26).

El situar el centro deglutorio a nivel bulbar es probablemente una simplificacién,
puesto que basandonos en las evidencias disponibles actualmente, la modulacion de
la deglucién orofaringea y su control voluntario e involuntario recibe contribuciones
importantes de la actividad neural suprabulbar, como la protuberancia, el mesencéfalo,
el sistema limbico, el cértex cerebral y el cerebelo.

Estudios con resonancia magnética funcional y tomografia por emision de
positrones (PET) demuestran que la deglucién tiene una representacién cerebral
multirregional, fundamentalmente cortex premotor lateral y sensoriomotor caudal,
insula, cortex temporopolar y amigdala, cerebelo y region dorsal del tronco del cerebro
(27).

El mecanismo por el cual las areas corticales participan en la funcién deglutoria
es poco conocido, aunque existe una evidencia creciente que las estructuras corticales
tienen una influencia significativa sobre los nucleos deglutorios del tronco encefélico,
mediante las proyecciones corticales que conectan los centros corticales y bulbares de
la deglucion (28). Se piensa que los movimientos del habla y tal vez la fase oral de la
deglucion dependen de las regiones laterales del cortex motor primario y de las areas
premotoras. Ademas existen centros subcorticales, que pueden iniciar o modificar la
deglucién, como son la capsula interna, subtdlamo, amigdalas, hipotdlamo y sustancia
negra. La insula anterior y el cerebelo probablemente también participan de forma

activa en el inicio voluntario de la deglucion (5, 24, 27-29).
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Aunque durante la deglucion se activan mdltiples areas, la magnitud vy
especificad de la respuesta es mayor en el “girus precentral” inferior bilateral, la region
anterior de la insula y en el cerebelo izquierdo (5, 30). La participacion de la insula
anterior es habitualmente asimétrica, predominantemente en el hemisferio derecho. El
déficit primario de su afectacién se traduce en un retraso en el inicio de la deglucion
faringea (31).

El &rea motora suplementaria y el cértex singular (parte del sistema limbico), se
cree que juegan un papel importante en la preparacion de secuencias complejas de
movimiento, consecuentemente esta region puede tener una funcién importante en
preparar la deglucién voluntaria, probablemente en conjunciéon con el estimulo del
cértex prefrontal posterior y de la insula (27, 32).

En cuanto a la activacion del cerebelo durante la deglucion, los datos actuales
sugieren que éste juega un papel importante en regular la deglucion, contribuyendo en
el control de la coordinacién, secuencia y tiempos de la deglucién (regula velocidad de
movimiento) (30, 33, 34). Los estudios realizados por PET, demuestran que durante la
deglucién se activan sobretodo el hemisferio izquierdo y/o vermis.(27)

El hecho que durante la deglucién se activen mdltiples areas corticales y
subcorticales (30), permite explicar que mdultiples lesiones cerebrales pueden producir

disfagia (no unicamente aquellas que afectan el tronco del encéfalo).

3) Eferencias motoras

El estimulo motor al aparato muscular de la orofaringe para la deglucién se
transmite por medio de axones, cuyos cuerpos celulares se localizan en los centros
deglutorios del tronco encefélico. Estos incluyen los nervios trigémino, facial, hipogloso
y el NA, que alberga motoneuronas que se distribuyen en la musculatura estriada
inervada por los nervios glosofaringeo y vago (5).

Los principales nucleos motores del tronco del encéfalo implicados en la

deglucién son el nucleo motor del hipogloso y el nucleo ambiguo. El hipogloso
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proporciona la inervacibn motora a los diferentes musculos de la lengua, y las
neuronas motoras procedentes del nucleo ambiguo inervan el esofago, la faringe y la
laringe. Las neuronas motoras del eséfago se localizan en la parte rostral de la
formacion, mientras que las neuronas que inervan la faringe y el paladar blando en la
zona intermedia y la mayoria de las neuronas motoras de la laringe se localizan en la
zona caudal del nucleo. El esquema organizativo dentro del nacleo ambiguo da lugar a
una activacion secuencial de motoneuronas durante la deglucién, de manera que cada
grupo de neuronas dentro de este nucleo puede controlar regiones mas distales de la

cadena deglutoria (5).
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Tabla 1. Musculos suprahioideos (35)

Musculo

Origen

Insercion

Digastrico
(Dividido en dos vientres, unidos por un

corto tendén a nivel del asta menor del

Escotadura mastoidea del hueso temporal

(vientre posterior)

Fosa digastrica de la mandibula (vientre

anterior)

hioides)
Inervacién Vientre anterior: n. milohioideo (V); vientre posterior: n. facial.
Accion Abre la boca (baja la mandibula); eleva (fija) el hueso hioides.

Estilohioideo

Apdfisis estiloides del hueso temporal

Borde lateral del cuerpo del hueso hioides,

cerca del asta mayor

Inervacion N. facial

Accion Fija el hueso hioides; tracciona el hueso hioides hacia atras y arriba durante la deglucién.

Milohioideo Linea milohioidea de la mandibula Rafe milohioideo y borde craneal del hueso
hioides

Inervacién N. milohioideo a partir de la tercera rama del n. trigémino.

Accion Eleva el suelo de la boca y lengua durante la deglucion; baja la mandibula o eleva el hueso

hioides.

Geniohioideo

Espina geniana inferior de la mandibula

Borde ventral del cuerpo del hueso hioides

Inervacion

N. hipogloso

Accion

Ayuda a la accion del m. milohioideo (eleva la lengua); eleva y fija el hueso hioides; baja la

mandibula.
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Tabla 2. Musculos del paladar (35)

Mduasculo Origen Insercién Inervacién | Accidn
M. de la Gvula Aponeurosis palatina y Estroma de la Gvula palatina | Plexo Eleva la Gvula
espina nasal posterior del faringeo
hueso palatino (IX, X)
Elevador del velo del | Superficie inferior de la Los musculos de ambos Plexo Eleva el paladar blando hacia la
paladar porcién petrosa del temporal | lados se interdigital en el faringeo pared faringea dorsal
y cartilago de la trompa paladar blando, sin tendén (IX, X)
auditiva
Tensor del velo del Espina y fosita escafoideas | Aponeurosis palatina del Tercera Tensa el paladar blando, abre la
paladar del esfenoides, cartilago de | paladar blando rama de V trompa auditiva
la trompa auditiva
Palatogloso Por debajo de la superficie Lengua Plexo Asciende el dorso de la lengua

del paladar blando

faringeo (X)

durante la primera fase de la

deglucién

Palatofaringeo

Paladar blando

Pared faringea

Plexo

faringeo (X)

Cierra la nasofaringe durante la

segunda fase de la deglucion

20




Tabla 3. Musculos de la masticacion (35)

Mduasculo Origen Insercidn Inervacién Accidn

Masetero Arco cigomatico Rama mandibular Tercera rama del N° Cierra la boca, eleva la
trigémino mandibula

Temporal Fosa temporal Borde anterior y superficie | Tercera rama del N° Cierra la boca, traccion

medial apdfisis coronoides

de la mandibula

trigémino

posterior de la mandibula

Pterigoideo lateral

Superficie lateral apdfisis
pterigoides

Ala mayor del esfenoides

Disco articular de
la articulacién

temporomandibular

Tercera rama del N°

trigémino

Abrir boca, protusion
mandibular, rechinar de

dientes

Pterigoideo medial

Fosa pterigoidea; apofisis
piramidal del palatino;
lamina lateral apofisis

pterigoides

Superficie medial y angulo

de la mandibula

Tercera rama del N°

trigémino

Abrir boca, protusion

mandibular, cerrar boca
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Tabla 4. Musculos constrictores de la faringe (35)

Mduasculo Origen Insercidn

1. Constrictor superior de la faringe Apdfisis pterigoides del esfenoides \
Ligamento pterigomandibular
Linea milohioidea de la mandibula

M. transverso de la lengua

2. Constrictor medio de la faringe Asta menor del hioides > Se unen e interdigitan en el rafe faringeo

Asta mayor del hioides

3. Constrictor inferior de la faringe Linea oblicua del cartilago tiroides
Borde lateral del cartilago tiroides )
4. Estilofaringeo Apdfisis estiloides del hueso temporal Entre los musculos constrictores superior y
medio de la faringe
5. Salpingofaringeo Cartilago de la trompa auditiva Pared lateral de la faringe

Inervacion: 1, 2,3, y 5 del plexo faringeo del n. glosofaringeo (IX), n. vago (X) y n. accesorio (XI), 4 sélo del n. glosofaringeo (1X).

Acciones: 1-3 constrifien la faringe; con la contraccion 1 propulsa el alimento hacia abajo, hacia el es6fago (cerrando la nasofaringe por medio

del paladar blando); 4 eleva la faringe.
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Tabla 5. Musculos de la laringe (35)

Musculo

Origen

Insercion

Cricotiroideo

Superficie externa del cartilago cricoides

Reborde caudal y asta inferior del cartilago

tiroides

Cricoaritenoideo posterior

Superficie dorsal del cartilago cricoides

Apofisis muscular del cartilago aritenoides

Cricoaritenoideo lateral

Borde craneal de la porcion lateral del

cartilago cricoides

Apdfisis muscular del cartilago aritenoides

Aritenoides transverso

Borde lateral y superficie dorsal del cartilago

aritenoides

Al mismo sitio en el lado opuesto (cruza

transversalmente entre 2 cartilagos)

Aritenoides oblicuo

Apofisis muscular de un cartilago aritenoides

Vértice del cartilago aritenoides opuesto

Aritenoepiglético

Fibras variables del m. aritenoides oblicuo en el

pliegue aritenoepiglético

Titoaritenoideo

Superficie interna del angulo del cartilago

tiroides

Apdfisis muscular y superficie lateral del

cartilago aritenoides

Vocal

Desde las fibras mediales del m.

tiroaritenoideo adherido al lig. vocal

Junto con el lig. vocal extendiéndose hasta la

apofisis del cartilago aritenoides

Tiroepiglotico

Continuacion de m. tiroaritenoideo en el pliegue artitenoepiglético

Inervacién: m. cricotiroideo: ramo externo del n. laringeo superior; los restantes masculos laringeos por parte del n. laringeo recurrente.

Acciones: el m. cricotiroideo tensa los pliegues vocales; el m. cricoaritenoideo posterior abre la glotis; el m. cricoaritenoideo lateral estrecha la

glotis. Los restantes son esencialmente musculos esfinterianos para la regulacion de la entrada de la laringe y de la hendidura glética, es decir

regulan la tension del m. vocal.

23




24



R. Terré Boliart Introduccion

EXPLORACION DE LA DEGLUCION

Los procedimientos diagnésticos de la disfagia orofaringea deberan cumplir dos
propésitos: identificar las anomalias anatémicas o fisiolégicas que ocasionan dificultad
para deglutir y evaluar la efectividad de las intervenciones terapéuticas, que permitan
compensar las alteraciones deglutorias y asi poder iniciar o mantener la alimentacion

por via oral.

Para el diagnéstico y evaluacion de las alteraciones de la deglucién, nos
basaremos en primer lugar en la exploracion clinica y se completard con técnicas

instrumentales en otros casos.

EXPLORACION CLINICA DE LA DEGLUCION

La exploracion clinica de la deglucién incluye la revision de la historia médica y
de la alimentacion, el examen fisico de la anatomia oral y funcion orofaringea y una
evaluacion observacional de la funcién deglutoria.

Al igual que en cualquier exploracion clinica, el objetivo es elaborar una
hipotesis del problema. Esta exploracién nos permite identificar signos y sintomas de
disfagia, identificar pacientes con riesgo de aspiracion, iniciar con la informacion
obtenida las recomendaciones terapéuticas (36, 37), y en ultimo término recomendar
exploraciones adicionales para completar el diagndstico, como son la exploracion
Videofluoroscoépica (VFS) o la Fibroendoscopia (FEES) (36, 37).

La exploracién clinica de la deglucion se efectuard a todo paciente con
sospecha de disfuncién deglutoria y siempre precedera a cualquier exploracion
diagnostica (VFS, FEES), permitiéndonos ademas, determinar el momento Gptimo
para efectuar estas exploraciones (teniendo en cuenta el estado general del paciente,

capacidad de colaboracion, etc.).
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Esta exploracién tiene unas limitaciones, puesto que no permite examinar de
forma completa todo el tracto deglutorio y hay aspectos de la funcion oral, faringea y
laringea que no podran ser evaluados (38, 39). Por lo tanto, ésta no substituye la

exploracién “gold standard” de la deglucién, que es el estudio dinamico.

Clasicamente, la exploracion clinica se divide en los siguientes apartados (36,
37, 40-44).

I. Historia clinica.

La primera parte de la exploracion se basara en la recoleccion de informacion a

partir de la revision y/o elaboracién de la historia clinica. Se valoraran los puntos:
I.1. Diagnéstico etiolégico, estado médico general.

I.2. Estado neurol6gico: Diversas patologias neurolégicas pueden afectar la funcién
deglutoria. Independientemente de la etiologia es fundamental valorar el estado
cognitivo, analizando la conducta y la capacidad del paciente para seguir 6rdenes
verbales (que serd basico para la exploracién y tratamiento). Ademas, los pacientes

con bajo nivel de alerta tienen mas riesgo de aspirar alimentos o liquidos.

I.3.- Estado respiratorio. Se recogeran los antecedentes de neumonia y de cualquier
patologia respiratoria que pueda alterar la funcién pulmonar y disminuir la tolerancia a
la aspiracion. También la historia de ventilacibn mecénica, intubacién o cénula de
tragueostomia que podran alterar la funcién deglutoria. El drenaje por el tragueostoma

o por la cavidad nasal. El aumento de las secreciones bronquiales.

I.4.- Informacion gastrointestinal: Es especialmente importante la historia de reflujo
gastroesofagico, que directa o indirectamente puede afectar la funcion laringea,

faringea u oral.

I.5.- Otras patologias. También se recogerd informacién de enfermedades cardiacas,
alteraciones otorrinolégicas. Antecedentes de alteraciones de la voz, habla, o

alteracion de la deglucién y tratamiento efectuado.
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I.6.- Medicacion. Es importante revisar la medicacién que est4 tomando el paciente,
puesto que en algunos casos podra ocasionar disfuncidon deglutoria. Entre ellos
destacan farmacos que alteran el nivel de conciencia como: las benzodiacepinas,
antidepresivos, antipsicéticos, antihistaminicos, que pueden incrementar el riesgo de
aspiraciéon y aquellos que ocasionas sequedad de boca como los anticolinérgicos y
podran alterar la fase oral de la deglucién.

I.7.- Historia del problema de deglucién. Los aspectos que se recogeran en este
apartado son:

I.7. a.- Método de alimentacion que esta siguiendo el paciente: oral normal, oral con

modificaciones, o no oral (SNG, gastrostomia, yeyunostomia, etc.).

I.7. b.- Dieta: tipo, cantidad y frecuencia de la ingesta. Preferencia por ciertos
alimentos. Conocer si el paciente ha cambiado sus habitos alimenticios a causa de la

alteracion en la deglucion.

[.7. c.- Inicio del problema. Aparicion gradual o de forma brusca. Conocer si ha

aparecido junto con otro problema médico.

I.7. d.- Descripcion del problema. En que contexto se produce la alteracién deglutoria.
Si se produce tos o atragantamiento. Localizacion y caracterizacion (sensacién de
dificultad de paso en algun punto -garganta, térax-, sensacion de dolor asociado a la

deglucién, sensacion de sequedad bucal).

I.7. e.- Variabilidad: El problema se produce con determinados tipos de alimentos
(liquidos o solidos). Duracion de la ingesta. Como maneja las secreciones, tiene

exceso de secreciones o sequedad de boca, si existe babeo.

I.7. f.- Compensaciones. Es importante conocer si el paciente tiene alguna estrategia
especial para compensar la alteracion de la deglucién. Si el paciente ha alterado el

ritmo de la ingesta (mas rapido o mas lento). Si ha cambiado la consistencia de los
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alimentos y evita ciertos alimentos. Si existe alguna postura particular para facilitar la

deglucion (flexion o extension cervical).

Il. Examen fisico general.

En este apartado se analiza:

Nivel de conciencia. Se evalla el nivel de conciencia, capacidad para colaborar y

seguir instrucciones verbales. Ademas se valora la disposicion del paciente para
un estudio radioldgico (debe de estar alerta y con la capacidad de aceptar alimento
de forma voluntaria durante el estudio).

Postura y tono. Se registra el control postural global, el patron de sedestacion, si

precisa soportes posturales para conseguir un correcta sedestacion, que sera
imprescindible para la exploracion radioldgica.

Estado de la via aérea. Si el paciente es portador de canula de traqueotomia (y

tipo de canula). Si existe dificultad respiratoria.

Evaluacién nutricional: A partir de parametros antropomeétricos y bioquimicos.

Dentro de los parametros antropométricos es importante determinar el peso, el
porcentaje de pérdida de peso (valora la proteina muscular), el indice de masa
corporal (IMC) y los pliegues cutaneos (tricipital) que nos permiten valorar la grasa
corporal.

En pacientes con disfagia es importante monitorizar el peso, para identificar
precozmente estados de inicio de desnutricién e indicar el tratamiento correcto. Un
IMC < 20 indica desnutricion.

Como parametros bioguimicos se determinardn la albdmina (que evalta la

proteina visceral) y los linfocitos (que evaltuan el sistema inmune).

[Il. Estudio anatomia cavidad oral

Se examinara con detalle la existencia de cicatrices en la cavidad oral o cuello y de

asimetrias en las estructuras que intervienen en la deglucion: labios, paladar duro,
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paladar blando y uvula, fauces, pilar anterior y posterior, lengua, surcos laterales
mandibula, estado de denticién y secreciones orales.

V. Exploracion funcional

Seguidamente efectuaremos la exploracién funcional de las estructuras que

intervienen en la deglucién: Se explora su tono en reposo, fuerza, resistencia y grado

de movilidad. La alteracibn en alguna de estas funciones nos proporcionara

informacién acerca de alteracion del par craneal responsable.

- Mandibula: Se evalia la capacidad para abrir y cerrar la boca y amplitud del
movimiento y contractura de los maseteros al cerrar boca

- Control labial. Se evallta su tono, cierre en reposo y capacidad de fruncir y estirar.

- Control lingual. En la porcién anterior se explora: tono, propulsion, retraccion,

elevacion y movimientos laterales. La movilidad lingual posterior se analiza
valorando el contacto entre el dorso de la lengua y paladar blando, mientras el
paciente fona / K/.

- Funcién paladar blando y reflejos orales. La funcién del paladar blando se explora

valorando su elevacion en la /a/ prolongada y mediante los reflejos palatal y
nauseoso (que evalUan los pares craneales IX y X).

El reflejo nauseoso se ha considerado un indicador de riesgo de aspiracion (38,
45-47), no obstante varios estudios habian demostrado que la ausencia de este
reflejo no se correlacionaba con el riesgo de aspiracién (48-51). Mas
recientemente Ramsey et al.(52), en un estudio con 242 pacientes con ictus
agudo, demuestra que el reflejo nauseoso es sensible en detectar disfagia y que
un reflejo nauseoso intacto puede proteger de la persistencia de problemas
deglutorios a largo plazo y de la necesidad de alimentacion enteral.

- Sensibilidad oral. Se explora la sensibilidad de la mucosa oral, arcos fauces, pared

faringea posterior.
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-  Examen funcién faringea y laringea. Su correcto funcionamiento se estudiara

valorando los siguientes aspectos: Calidad de la voz (existencia de voz hiumeda,
ronquera), puede indicar problemas en la funcién laringea y en el cierre de la via
aérea. Tos voluntaria y capacidad para aclarar la laringe. Escala tonos que valora
la funcién del N° laringeo superior (inerva el musculo cricotiroideo). Capacidad
para gritar. Tiempo de fonacién. También se valorara el ascenso laringeo durante
la deglucién (indicador indirecto del disparo del reflejo deglutorio).

V. Exploracién con alimentos

Habitualmente, se iniciara la exploracién con una deglucién seca, observando
el manejo de la saliva, aparicion de tos, capacidad para aclarar la garganta después
de la deglucién. Si se considera segura, se proseguira la exploracion con alimentos, en
general se evallan diversas viscosidades (liquido, néctar y pudin) con bolos de
volumen creciente (3- 5-10-15ml) también puede evaluarse la dieta normal (4, 36, 37).

Empezaremos la exploracion administrando un bolo de 3-5ml de la consistencia
elegida (habitualmente a la viscosidad pudin) y se observa todo el proceso deglutorio.
Se repetird la exploraciéon con bolos progresivamente mas dificiles, deteniéndose la
exploracién si aparecen signos de aspiracion o hay una imposibilidad en manipular el
bolo. En cada deglucion se valoraran los siguientes parametros: habilidad para
mantener el bolo dentro de la boca, masticacion y manipulacién de los alimentos (se
vera mejor con la viscosidad pudin o alimentos sdélidos), ascenso laringeo,
regurgitacion nasal o traqueal, calidad de la voz (aparicion de voz himeda después de
la deglucidn.), aparicion de tos post-deglucion, existencia de residuo en la cavidad
oral. Esquematicamente estas alteraciones indicaran:

- Babeo. Alteracion en el control anterior del bolo, por alteracion en la funcion labial y
/o mandibular.

- Manipulacién y propulsién de los alimentos. Incapacidad en iniciar la manipulacion

del bolo por problemas cognitivos, falta de reconocimiento del estimulo intraoral.
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Alteracion en la propulsion debido a una alteracion en el movimiento antero-posterior
de la lengua.

- Fraccionamiento del bolo. Puede ser debido a una disminucién de la fuerza de la

lengua o a un problema de seguridad faringea.

- Ascenso laringeo. Podemos detectar no ascenso, por no disparo del reflejo

deglutorio; o un ascenso insuficiente que puede significar insuficiencia en la
contraccién de los musculos suprahioideos.

- Requrgitacion nasal, oral. Puede ser secundaria a una deficiencia del sello velo-

palatal, no disparo del reflejo deglutorio 0 a una alteracion en la apertura del EES.

- Salida traqueal de parte del bolo, que indicara aspiracion.

- Calidad voz. El cambio en la calidad de la voz después de la deglucién, puede indicar
la existencia de residuo faringeo por paresia de la musculatura faringea y a su vez la
voz humeda puede indicar penetracion a vestibulo laringeo.

Los cambios en la calidad de la voz después de la deglucién se consideran un
indicador de alteracion en la seguridad de la deglucién, correlacionandose con la
existencia de penetracion en el vestibulo laringeo (47, 49, 53).

- Tos. La tos es la respuesta fisioldgica a la aspiracion en individuos sanos, su
presencia durante la deglucion es un signo fiable para predecir aspiracion (39, 46, 48).
No obstante, en pacientes con disfagia neurégena un elevado porcentaje no presentan
tos refleja secundaria a la aspiracion, son los llamados aspiradores silentes, cuya
frecuencia segun la literatura oscilan entre el 30 y el 70% (39, 45, 54).

- Residuo en la cavidad oral. Podra deberse a alteracion en la movilidad lingual y/o

alteracion de la sensibilidad.

En general, si la exploracion clinica revela alteracién nutricional, antecedente
de infecciones respiratorias y/o sospecha de alteraciones faringeas o laringeas,
deberemos recomendar otros estudios (como el estudio dinamico de la deglucién) para

tener un diagnéstico mas especifico y planear un tratamiento adecuado.
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Es importante destacar que la exploracion clinica de la deglucién en manos
expertas no identifica un porcentaje elevado de aspiradores (aspiradores silentes) (36,
39).

TECNICAS INSTRUMENTALES PARA EL ESTUDIO DE LA DEGLUCION
Aqui se incluyen un conjunto de exploraciones que nos permiten estudiar

diversos aspectos de la fisiologia deglutoria.

|.- EXPLORACION VIDEOFLUROSCOPICA

Hasta la fecha, la exploracion videofluoroscépica (VFS) se considera la
exploracioén “gold standard” (41, 43) para evaluar la deglucién orofaringea.
Es una exploracion radiologica de baja irradiacion que permite el andlisis en tiempo
real de la propulsion del bolo de la boca al eséfago, detectar disfunciones en la fase
oral y faringea de la deglucién, orientar el tratamiento de la disfagia orofaringea y

evaluar la eficacia de las diferentes estrategias terapéuticas (36, 55, 56).

Como medio de contraste se utilizan: bario, contrastes iodados como el
Gastrografin® (empleado en nuestra unidad). Se exploran bolos de diferentes
volimenes (3, 5,10,15 ml) y viscosidades (liquido, néctar, pudin y sélido) en una
proyeccion lateral y anteroposterior, registrandose las imagenes en una camara de

video.

En general, la exploracion se inicia con bolos de 3ml con una consistencia
segura (pudin) incrementdndose de forma progresiva el volumen (hasta 15ml),
evaluando posteriormente el resto de viscosidades (se parara la exploracion si

aparece aspiracion o el paciente no colabora en la deglucion).

Los parametros videofluoroscopicos mas significativos analizados en la fase oral son

(56):

1.- Fallo sello labial. Dara lugar a una dificultad para mantener el bolo en la parte

anterior de la boca.
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2.- Disfuncién en el control lingual. Se traducird en incapacidad para formar el bolo
y en su propulsion hacia la parte posterior de la boca y faringe. En casos mas severos
podremos encontrar una apraxia deglutoria, a consecuencia de una reduccién de la
sensacion oral y falta de reconocimiento del bolo.

3.- Residuo en la cavidad bucal. Podra ser secundario a pérdida de tono de la
musculatura bucal y disfuncién lingual.

4.- Disfuncion sello palato-gloso. Si falla este sello, parte o todo el bolo caera
prematuramente dentro de la faringe (antes del disparo del reflejo deglutorio),
pudiendo ser aspirado.

5.- Deglucién fraccionada. El paciente deglute el bolo en varias porciones; esto
puede ser considerado normal en bolos grandes (a partir de 15ml). En el resto traduce
una alteracién en la funcion lingual o en alguna ocasion un problema de seguridad en
la fase faringea (aspiracion).

6.- Retraso en el disparo de la deglucidon faringea. Cuando la cabeza del bolo pasa
el punto en gque la mandibula cruza la base de la lengua se inicia la fase faringea de la
deglucion vy finaliza cuando la cola del bolo pasa a través del esfinter esofagico
superior. Siguiendo el sistema de evaluacion descrito por P. Kharilas (57) se considera
patologico por encima de 0.24 segundos. Esta disfuncion se traducird en riesgo de

aspiraciones.

Para la fase faringea los parametros mas significativos son:

1.- Regurgitacion nasofaringea. Podra producirse a consecuencia de un sello
velofaringeo inadecuado o a una incapacidad del bolo para atravesar el EES con lo
gque asciende a la nasofaringe.

2.- Residuo vallecular. Se produce por una reduccibn movimiento posterior de la
base de la lengua. Si es significativo se traducira en un riesgo de aspiracién durante la

respiracién postdeglucion.
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3.- Residuo en la cavidad faringea. En individuos sanos, después de una deglucion
puede existir un minimo residuo en la faringe aunque en la mayoria de casos es
inexistente. El residuo a nivel de la vallécula se producira por una disminucién de
fuerza de la base de la lengua. Mientras que el acumulo de parte del bolo a nivel de
los senos piriformes puede ser debido a una disminucién de la fuerza de contraccion
de las paredes faringeas. En estos casos la proyecciéon AP nos permitira evaluar la
existencia de una asimetria en el residuo (importante para el tratamiento). La
existencia de residuo a este nivel supone un riesgo de aspiracion después de la
deglucién (55, 58).
4.- Penetracién / Aspiracion. Penetracion se define como el paso de contenido del
bolo al vestibulo laringeo por encima de las cuerdas vocales. Cuando el contenido
alimenticio atraviesa cuerdas vocales y entra a la via aérea hablamos de aspiracion.
Segun el mecanismo fisiopatoldgico, las aspiraciones pueden producirse antes,
durante o postdeglucion. La aspiracion antes de la deglucién se produce por la caida
del bolo a la hipofaringe antes del disparo del reflejo deglutorio, durante la deglucion
faringea debido a un cierre insuficiente de la via aérea durante la contraccién faringea
y postdeglutoria secundaria al acimulo de residuo faringeo que se podra aspirar en la

siguiente deglucion.

5.- Anomalias en la apertura del EES. Se ven en la VFS como defectos de replecion
en la pared posterior de la faringe, se denominan “barras del cricofaringeo”, pudiendo
ocasionar acumulo de residuo a nivel faringeo. En esta disfuncion estara indicada
efectuar una manometria esofagica para completar el estudio (41, 56, 59).

Con esta exploracién, ademéas podremos cuantificar una seria de medidas
temporales y espaciales que nos permitiran analizar en profundidad la fisiologia
deglutoria. Entre ellos tenemos:

-Tiempo de transito oral. Se define como el periodo de tiempo entre el inicio del

movimiento del bolo dentro de la cavidad bucal, hasta que la cabeza del bolo pasa por
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el punto en que la mandibula cruza la base de la lengua. En individuos normales
acostumbra a ser inferior a 1 segundo y se puede considerar normal hasta 1.5
segundos (56).

- Tiempo de transito faringeo. Es el periodo de tiempo comprendido desde que la
cabeza del bolo llega a la base de la lengua hasta que la cola del bolo pasa a través

de la region cricofaringea. En condiciones normales es inferior a 1 segundo (56).

Il.- FIBROENDOSCOPIA

La evaluacién de la deglucion con un endoscopio flexible (FEES) permite
examinar la anatomia de la cavidad oral, faringea y laringea, y la sensibilidad de la
faringe y la laringe. Esta técnica fue descrita en 1988 por Langmore et al. (60) y se ha
ido perfeccionado por otros autores (61, 62).

La exploracion se efectla pasando un fibroscopio por via transnasal que nos
permitira una visualizacion directa de la superficie mucosa de la cavidad oral,
nasofaringe, faringe y laringe (62, 63).

Descripcion de la técnica:

El endoscopio se sitla a nivel del paladar blando para visualizar la base de la
lengua, epiglotis, pared faringea superior y posteriormente debajo de la epiglotis para
visualizar el vestibulo laringeo. Con el endoscopio en la primera posicion se hace
deglutir al paciente y se evallan las caracteristicas normales del sello faringeo,
correcta aduccion del constrictor superior y elevacion posterior del paladar, luego el
endoscopio avanza a nivel de la epiglotis y en esta posicidbn se puede visualizar
claramente la glotis y su funcion de aduccién se examina con la fonacion de diferentes
vocales.

Posteriormente se explora la deglucion de bolos de 5-10 ml coloreados
(generalmente con azul de metileno), se instruye al paciente en mantener el bolo en la
boca durante unos 20 segundos y a continuacion se deglute. Durante este tiempo, se

observa la parte posterior de la lengua, valorando el sello gloso-palatal y si se produce
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caida de parte del contraste dentro de la via aérea (aspiracion predeglutoria). Después
de esta fase, el endoscopio se retira a nivel de la nasofaringe y se hace deglutir al
paciente otra vez, avanzando inmediatamente el endoscopio a nivel de la epiglotis,
donde se evaluara la presencia o ausencia de restos de contraste a nivel retropalatal,
indicativo de regurgitacion nasal debido a anomalias del cierre velofaringeo. En el
momento en el que se dispara el reflejo deglutorio se produce el cierre faringeo
alrededor del endoscopio, bloqueando la imagen de los importantes eventos que se
producen durante este periodo (que si podran ser visualizados mediante
videofluoroscopia).

A continuacién se examinan el aspecto interno de la epiglotis, pliegues
aritenoepigloticos y cuerdas vocales verdaderas, para detectar la presencia o ausencia
de restos de contraste. La existencia de coloracién intratraqueal indicara aspiracion.
Seguidamente se dice al paciente que tosa, durante la tos, el vestibulo laringeo
permanece abierto, si se observa salida de material tefiido de azul por la traquea
indicard aspiracion. Finalmente se analiza la presencia o ausencia de residuo en los
senos piriformes y vallécula (59).

Con la FEES podemos identificar: 1) la incapacidad o retraso excesivo en el
inicio de la deglucion faringea, 2) residuo alimenticio dentro de la cavidad faringea
después de la deglucién y 3) aspiracion, aunque ésta no se visualiza directamente, el
acumulo de secreciones orofaringeas y restos contraste a nivel subglético dan
evidencia indirecta (62, 64).

Esta exploracion tiene unas ventajas en relacién a la videofluorosocopia: no
irradia; es una exploracién excelente para evaluar las cuerdas vocales y anatomia
orofaringea y puede utilizarse como test para explorar la sensibilidad de las
estructuras laringeas y faringeas (65, 66).

En relacién a las limitaciones cabe destacar: no permite evaluar el manejo del
bolo en la cavidad oral; la informacién en relacion al grado de constriccion faringea,

apertura del esfinter esofagico superior, elevacién del hioides / laringe durante la
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deglucién, no son valorables; de forma similar, la penetracién o aspiracién del bolo que
se produce durante o proximo al disparo del reflejo deglutorio puede no visualizarse,
aunque puede inferirse después de la deglucién por inspeccion de las estructuras
laringeas. Ademas, aquellos pacientes con alteraciones cognitivas o conductuales
seran malos candidatos para esta exploracion (el endoscopio se sitla transnasal, lo
cual puede interferir con la deglucién en algunos pacientes y puede resultar incémodo
y no ser tolerado por otros) (67).

Por lo tanto, la evaluacion de la funcién deglutoria por FEES no proporciona la
misma informacién que el estudio dinamico efectuado por videofluoroscopia; siendo
ambos estudios complementarios, aunque algunos autores defienden que ambas
exploraciones proporcionan informacién comparable y que son igual de sensibles en
identificar el retraso en el inicio de la deglucién, penetracién, aspiracion y residuo
postdeglucién (60, 62, 67-69). En general se considera que a igual calidad de
examenes y experiencia, las pequefias aspiraciones se identifican mejor con
fluoroscopia que con endoscopia. Ademas, las determinaciones cuantitativas de
tiempo y espacio, que se pueden realizar con los estudios radiograficos no son

posibles con la FEES.

.- MANOMETRIA ESOFAGICA

La manometria esofdgica mide la actividad motora del eséfago y de sus
esfinteres en condiciones basales y en respuesta a la deglucién. En el estudio de la
disfagia orofaringea esta exploracién nos da informacién acerca de la fuerza de
propulsion faringea, presion de reposo y relajacion del EES, y coordinacion

faringoesofagica durante la deglucion (70).

Durante la deglucion, la contraccion faringea se asocia con una relajaciéon del
EES y del EEI. Posteriormente el EES vuelve a su tono basal, seguido de una

contraccién peristaltica que migra distalmente. La magnitud de la contraccion se
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incrementa conforme se produce en segmentos mas distales. Finalmente la

contraccion peristéltica termina con una contraccion del EEI.

Descripcion de la técnica:

Para realizar una manometria se utiliza una sonda de varios canales (4 u 8)
conectada a un sistema manométrico estandar (transductores de presion incorporados
en la sonda o externos, y sistemas de registro grafico). El paciente debe realizar la
prueba con unas horas de ayuno para evitar el riesgo de vomito. El sondaje se
realizara por via nasal o, como alternativa excepcional puede realizarse por la boca.
Una vez colocada la sonda manométrica, se miden las presiones en distintos puntos
del eséfago. Se valora la presion del EElI en reposo y tras la deglucion, las
contracciones del cuerpo esofagico en un minimo de 10 degluciones, la presion del

EES en reposo y la coordinacién faringoesofagica tras la deglucion.

Globalmente los parametros evaluados son:

- EEL

- Localizacion.

- Tono (presion basal).

- Relajacion en respuesta a la deglucion.
- Cuerpo esofagico:

- Presion intraesofagica basal.

- Contraccion esofagica (amplitud, morfologia, duracion y propagacion).
- EES

- Tono (presién basal).

- Relajacion en respuesta a la deglucion.

- Amplitud de la contraccidn faringea.
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- Coordinacion faringoesofégica (contraccion faringea y relajacién del EES) en

respuesta a la deglucion.

En relacion a la exploracion del Esfinter Esofagico Superior, siguiendo el
protocolo del Grupo Espafiol de Estudio de Motilidad Digestiva (71), la presién basal
se evalla como maxima presion en reposo, su valor normal es: 54 mmHg (35-87
mmHg). La relajacién del esfinter se expresa como porcentaje de relajacion después
de la deglucion, la relajacién completa (100%) se considera cuando la presion del EES
llega a 0 (presion intrafaringea). La amplitud de contraccion faringea se cuantifica
como media de presion de contacto durante la deglucidon, se determina 5cm por
encima del EES y su valor normal es de 65 mmHg (40-90 mmHg) (71).

Por tanto esta exploracion nos permitirAd detectar alteraciones obstructivas
(aumento de la presion basal y/o residual del EES), propulsivas (disminucion de la
amplitud de contraccion faringea) y descoordinacién entre la relajacién del EES y la
llegada del peristaltismo faringeo en la hipofaringe.

Consideraciones técnicas hacen que la manometria faringea sea mas compleja
gue la esofagica debido a los requisitos del transductor (72), extremo longitudinal y
radial, asimetria de las presiones intraluminales registradas dentro de la faringe
durante la deglucion (73), y movimientos estructurales impredictibles durante la
deglucion faringea que tienen como efecto desplazar el sensor de presion desde su
posicién predeglucién (74).

Recientemente se ha introducido la manometria de alta resolucién (Sierra
Scientific Instruments, Los Angeles, CA), que en comparacion con los catéteres rigidos
de 4-8 canales de la manometria convencional, incorpora 36 sensores
circunferenciales separados 1cm, proporcionando una medida de alta fidelidad de la

fisiologia y patofisiologia faringea, esfinteriana y del cuerpo esofagico (75).
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En resumen, a partir de las exploraciones descritas previamente, podremos
categorizar las alteraciones biomecanicas responsables de disfagia orofaringea y asi
indicar el tratamiento adecuado intentando mantener la alimentacién por via oral y en
los casos en que no sea posible, indicar de forma objetiva una via alternativa de
alimentacion (ya sea sonda de gastrostomia o sonda nasogastrica, segun etiologia y

momento evolutivo de la disfagia orofaringea).
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TRATAMIENTO DE LA DISFAGIA NEUROGENA

Globalmente, el objetivo del tratamiento de la disfagia serd reducir la morbi-
mortalidad asociada a las infecciones respiratorias, mejorar el estado nutricional e

intentar conseguir que el paciente retorne o mantenga una dieta oral normal.

Esquematicamente la terapia deglutoria se divide en estrategias
compensadoras Yy terapéuticas (76, 77). Desafortunadamente, en la literatura existe

poca evidencia cientifica de la utilidad de estas estrategias (43, 78, 79).

Clasicamente las técnicas descritas para el tratamiento de la disfagia
neurégena son:

|. Estrategias compensadoras.

Dentro de este grupo se incluye:

I.1. Caracteristicas dieta (viscosidad y volumen del bolo). La practica estandar
consiste en modificar la consistencia de los alimentos y liquidos administrados a los
pacientes con disfagia, a partir de los hallazgos obtenidos en la exploracion clinica y /o
vidoefluroscépica. En general, los alimentos de mayor consistencia previenen
aspiracién, mientras que los liquidos finos la favorecen.

Existen diversos estudios que describen los cambios en la fisiologia deglutoria
utilizando espesantes para los liquidos. A medida que la viscosidad del bolo aumenta
se desplaza mas lentamente como respuesta al efecto de la compresion y la gravedad.
Por tanto cuanto mas viscoso es el bolo, requiere menos agilidad en el control motor,
el bolo es menos deformable y es menos probable que pase a la via aérea en el caso
de alteracién en su cierre. En cuanto al volumen del bolo, los de menor tamafio son
mMAas seguros y tendran menos riesgo de ser aspirados en el caso de incompetencia
laringea (76).

l.2. Maniobras posturales. Estas pretenden modificar las dimensiones faringeas y

redirigir el flujo del bolo (80-84). Entre ellas tenemos:
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I.2.a. Flexion cervical (83). Acerca la epiglotis y las cuerdas aritenoepigléticas

favoreciendo el cierre de la via aérea durante la deglucién, disminuyendo el riesgo de
aspiracién. Por lo tanto protege de la aspiracion. Esta indicada en el retraso del
disparo reflejo deglutorio y la aspiracion durante la contraccién faringea.

I.2.b. Rotacion cefdlica hacia el lado lesionado. En aquellas situaciones de paresia

faringea unilateral, la rotaciéon de la cabeza hacia el lado parético colapsa el lado débil,
de modo que favorece que el bolo circule por el lado sano evitando el residuo. Esta
indicada en alteracion faringea o de cuerda vocal unilateral (82) .

I.2.c. Inclinacién cefélica al lado sano. Tiene como objetivo la propulsion del bolo por el

lado sano. Estéa indicada cuando existe debilidad oral y faringea unilateral (residuo en
la boca y faringe del mismo lado).

I.2.c. Extension cervical. Estrecha la faringe, cierra la vallécula e impacta la movilidad

del hioides / laringe. Utiliza la gravedad para aclarar la cavidad oral. Estara indicada en
pacientes con reduccion de la propulsién lingual pero con buena proteccion de la via
aérea.

I.3. Técnicas de incremento sensorial. Existen estudios que sugieren que la
deglucién puede estimularse mediante el estimulo frio de los pilares faringeos (76, 85-
87). De todos modos, las técnicas de estimulacion se han utilizado sin una clara
evidencia de su eficacia (79, 88). Tienen como objetivo incrementar la sensacion y
alertar el sistema nervioso central previamente a la deglucion. Estan indicadas en
apraxia deglutoria, retardo en el inicio de la fase oral, déficit sensitivo y retraso en el
disparo del reflejo deglutorio (85, 89). Incluyen la estimulacion tactil, mediante presion
de la cuchara sobre la lengua o gustativa (sabor acido) y térmica mediante
estimulacion con frio. El tamafio, la viscosidad y textura del bolo también pueden
afadir un “feedback” tactil.

ll. Estrategias terapéuticas.

Pretenden mejorar la funcion de aspectos concretos de la deglucién que estan

en parte bajo control voluntario. Requieren capacidad de aprendizaje y colaboracion
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por parte del paciente, en la practica esto excluira una proporcioén significativa de
pacientes con disfagia neurégena (43). Incluyen las maniobras deglutorias y ejercicios
de control motor.

II.1. Maniobras deglutorias. Su objetivo es mejorar la eficacia y seguridad de la
deglucién mediante el control voluntario sobre determinados aspectos de la deglucion.
Estas maniobras exigen capacidad de seguir instrucciones secuenciadas y de realizar
un esfuerzo muscular (lo cual excluira muchos pacientes con disfagia de etiologia
neurdgena). Pueden utilizarse durante la deglucién, pero al mismo tiempo permiten
ejercitar la musculatura deglutoria, con lo cual son un buen ejercicio muscular.

Entre ellas tenemos:

[I.1.a. Deglucion de esfuerzo. Consiste en instruir al paciente en que degluta

contrayendo tan fuerte como pueda todos los musculos deglutorios (76, 77). Existen
estudios que con esta maniobra describen un aumento en la duracién del contacto
entre la base de la lengua y un incremento en la presion de propulsion faringea (90).

I1.1.b. Deglucién supraglética y super-supraglética. Estas maniobras tienen por objetivo

mejorar el cierre de la via aérea, antes de que el bolo entre en la hipofaringe y
mantener el cierre durante el trnsito hipofaringeo (77). Estan indicadas en la
aspiracion predegucion y durante la deglucion.

En la deglucion supraglética el paciente inspira profundamente, aguanta la respiraciéon
mientras deglute y la deglucion es seguida de tos voluntaria, con el objetivo de aclarar
la laringe de restos alimenticios. En la super-supraglética se afiade deglucion de
esfuerzo, consiguiéndose ademas la constriccidn laringea supraglética suplementando
el cierre gotico.

II.1.c. La maniobra de Mendelsohn. Su objetivo es mejorar la apertura del esfinter

esofagico superior, supone la contraccién mantenida de la musculatura suprahioidea

para mantener la elevacién laringea y favorecer la apretura del esfinter esofagico
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superior y el cierre de la via aérea. Con esta maniobra mejora el vaciado faringeo y se
evita la aspiracion postdeglucion (9).

II.2. Ejercicios de control motor. Estos ejercicios pretenden mejorar la fuerza y la
movilidad de las estructuras implicadas en la deglucion (labios, musculatura
masticatoria, lengua, velo palatino, laringe y cierre glético). En cuanto a estos
ejercicios, la mayor evidencia cientifica se encuentra en los descritos por Shaker et al.
(91), consistentes en la potenciacion isotonica e isométrica de la musculatura
suprahioidea, encaminados a mejorar la apertura del EES y reducir el residuo faringeo
postdeglucién. En relacion a los ejercicios linguales, los estudios que analizan la
efectividad de los ejercicios de potenciacion de la musculatura lingual contra
resistencia, describen una mejoria de la fuerza y el volumen lingual (92, 93). Entre
ellos también cabe destacar el ejercicio descrito como maniobra de Masako que
implica deglutir con la lengua cogida entre los dientes; con el objetivo de potenciar el
contacto lengua-faringe (94).

lll. Otros tratamientos:

[ll.1. Técnicas de “biofeedback”. Existen algunas técnicas de “biofeedback” que
pueden utilizarse durante la terapia deglutoria. Entre ellas tenemos programas con
“feedback” visual (EMG de superficie) que permiten entrenar la funcion motora (labios,
elevacion laringea, Maniobra de Mendelsohn) (93, 95). La videoendoscopia también
puede utilizarse para proporcionar “biofeedback” observando el cierre de las cuerdas
vocales antes de la deglucion (siendo util para entrenar la deglucion supraglética) (77,

96).

[1l.2. Toxina botulinica. Desde 1994, la toxina botulinica A (BTX-A) ha sido utilizada
como una alternativa a la cirugia para tratar la disfuncion del EES (97-104). La BTX-A
es una neurotoxina que bloquea la transmision neuromuscular por inhibicion de la
liberacion de acetilcolina en las terminaciones nerviosas colinérgicas presinapticas. El

blogqueo neuromuscular es temporal, durando entre 2 y 6 meses (105, 106). La
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inyeccion intramuscular de BTX-A ha sido utilizada en diversas patologias
caracterizadas por espasmo muscular, incluyendo torticolis (106, 107),
blefaroespasmo, disfonia espasmédica (107, 108) y acalasia (109-111), con buenos
resultado y escasos efectos secundarios. A la vista de su efectividad, relativa facil
administracion y seguridad, la inyeccién de BTX-A ha ido ganando aceptacion para el
tratamiento de las alteraciones del movimiento en el tracto digestivo alto, cabeza y
cuello (112). Diversos estudios (97, 99, 113, 114), describen el tratamiento con toxina
botulinica de disfagia secundaria a disfuncién del muasculo cricofaringeo de diferentes
etiologias (ictus, enfermedad de Parkinson, esclerosis lateral amiotrofica -ELA-, lesion
del plexo faringeo secundaria a cirugia de la regién cervical) con via de inyeccion
percutanea o endoscopica. Habiéndose obtenido resultados favorables en algunos
casos. En los estudios publicados la dosis utilizada varia de 5 a 50 U (97, 99, 113,
114) y en estudios mas recientes 100U (115, 116). La inyeccién de BTX-A reduce la
contraccién ténica del EES; con lo cual aquellos pacientes con absoluta o relativa

hipertonia del EES podrian beneficiarse de este tratamiento.

[11.3. Estimulacién eléctrica funcional. Recientemente, se ha utilizado la estimulacion
eléctrica funcional con el objetivo de potenciar determinados grupos musculares que
participan en el proceso deglutorio. Se puede ejercer un estimulo continuo o
Unicamente durante los intentos deglutorios y los electrodos utilizados pueden
aplicarse en la piel o insertarse directamente en el masculo. No obstante hasta la
fecha, existen pocos estudios y los resultados son contradictorios (76, 117).

[ll.4. Estimulacion magnética transcraneal. Es una terapia que se encuentra en fase
mas experimental. Fraser et al (118) investigan el efecto de la estimulacion faringea en
voluntarios sanos mediante estimulacion magnética transcraneal y en un grupo de
pacientes con ictus, objetivando una reduccion del 30% de las aspiraciones. Los
autores identifican un aumento en la excitabilidad y representacion faringea cortical, en

particular en el hemisferio sano. Los resultados de estos estudios sugieren que la
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estimulacion eléctrica puede tener un rol en el tratamiento rehabilitador de la disfagia

en pacientes seleccionados (119).

V. Alimentacion no oral.

Un punto importante es decidir si el paciente puede iniciar y/o mantener
alimentacion por via oral o debe indicarse la via enteral (ya sea por sonda
nasogastrica o gastrostomia). Légicamente en los casos de disfagia severa (con
imposibilidad de administrar alimentacion e hidratacion via oral de forma segura y
eficaz), se contraindicara la via oral. No obstante siempre que sea posible se
autorizara un minimo aporte oral (una vez diagnosticada la alteracion de la deglucién).
En este punto no existen reglas absolutas, pero existe unos factores que deberemos
tener en cuenta:

- Diagnostico de la disfuncién deglutoria. En funcion de la severidad de la alteracion
en la eficacia y seguridad de la deglucion. Asi, en pacientes con apraxia deglutoria
o disfuncién severa en la fase oral, aspiracion severa, se indicard alimentacion no
oral.

- Etiologia de la disfagia (enfermedad neuroldgica aguda o progresiva, disfagia
mecanica).

- Estado nutricional.

- Antecedentes de infeccién respiratoria.
En general, si la alimentacion por sonda nasogastrica ha de prolongarse mas de

un mes o la disfuncion deglutoria es permanente, se aconsejara colocar una sonda de

gastrostomia por via endoscdpica.
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ETIOLOGIA DE LA DISFAGIA NEUROGENA

Como ya se ha descrito previamente, la funcion del tracto deglutorio es
transportar de forma segura el bolo alimenticio de la cavidad oral al estbmago. En
pacientes con disfagia neurdgena esta funcién puede verse alterada, existiendo una
inefectividad en transportar el material deglutido (dando lugar a residuo en la cavidad
oral o faringea después de la deglucion), y/o una alteracion en la seguridad de la
deglucién con el consiguiente paso de contenido alimenticio a la via respiratoria,
pudiendo ocasionar alteraciones nutricionales e infecciones respiratorias.

Las alteraciones de la deglucion pueden aparecer en un amplio conjunto de
enfermedades neurolégicas y neuromusculares, puesto que cualquier enfermedad que
afecte el cortex cerebral, los tractos subcorticales, el tronco encefélico, los pares
craneales, la unidon neuromuscular o el sistema muscular podra interrumpir uno o
varios pasos del complejo sistema neuromuscular responsable de la deglucion y
ocasionar disfagia. En consecuencia, se podran afectar la fase oral, faringea o
esofagica de forma aislada o en combinacion. Aunque, en general las enfermedades
neuroldgicas que ocasionan alteraciones en la deglucion afectan la funcién motora y
sensorial de las fases oral y faringea, mientras que la fase esofagica acostumbra a
estar relativamente preservada.

Estas patologias podemos dividirlas en dos grandes grupos: un primer grupo
donde se incluyen aquellas con inicio agudo y que tienden a la recuperacién, como
son el ictus y el Traumatismo Craneoencefalico (TCE) y un segundo grupo de
enfermedades que ocasionaran un deterioro gradual como son las enfermedades
neurodegenerativas (esclerosis multiple, Parkinson, ELA...)(120, 121).

En este apartado nos centraremos en dos grupos etiologicos: el ictus y el TCE
(objeto de estudio en esta tesis). En ambos casos la disfagia es particularmente
frecuente durante la fase aguda, habiendo sido identificada como un factor significativo

que contribuye a incrementar la morbi-mortalidad en estos pacientes (120-123).
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ICTUS

El ictus o accidente cerebral agudo se define como la presentaciéon brusca de
uno o varios déficit neurologicos focales que persisten mas de 24 horas derivados de
un aporte insuficiente de sangre al sistema nervioso central (SNC). Su prevalencia en
Europa se estima entre el 5y el 7% de las personas con edad superior a los 65 afios,
siendo en los paises occidentales la principal causa de discapacidad fisica en los
adultos (124, 125). El ictus es la causa mas comun de disfagia de origen neurolégico
(120, 121).

En relacion a la etiopatogenia el 80% son isquémicos (alrededor del 50% de
ellos se deben a aterotromboembolismos, un 25% a la afectacién de pequefios vasos
perforantes intracraneales, un 20% a embolismo cardiaco y apenas un 5% a otras
causas) y el 20% son hemorragicos. Esto Ultimos, son generalmente mas
discapacitantes y tiene por tanto mayor probabilidad de ocasionar disfagia.

La anatomia vascular cerebral esta compuesta por una circulacion anterior o
carotidea conectada con una circulacién posterior o vertebrobasilar mediante el
poligono de Willis. Segun el territorio vascular lesionado, los ictus se dividen en
lesiones del territorio vascular anterior (que depende de la carétida) y territorio
vascular posterior (procedente de la vertebrobasilar). Conocer los aspectos
fundamentales de este complejo entramado permite comprender mejor los principales
sindromes neuro-vasculares. Esquematicamente el territorio vascular irrigado por cada
circulacion es el siguiente:

1.-Circulacion anterior o carotidea. La circulacién anterior depende de las

arterias caroétidas internas que nacen de la carétida comun. Las ramas principales de
la carétida interna son: las arterias oftalmicas, comunicante posterior, coroidea

anterior, cerebral anterior y cerebral media. La arteria coroidea anterior irriga: el uncus

y la amigdala del lI6bulo temporal, el tracto éptico, el cuerpo geniculado lateral del
talamo, la radiacion éptica, parte de la capsula interna, ganglios de la base, el tadlamo,

el mesencéfalo y los plexos coroideos. La arteria cerebral anterior, emite en su origen
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pequefias ramas al quiasma Optico, el hipotalamo, el brazo anterior de la cépsula
interna y los ganglios de la base, la porcién anterior del cuerpo calloso, la porciéon

medial del |6bulo frontal y parte del I6bulo parietal. La arteria cerebral media, irriga la

mayor parte del I6bulo frontal y parietal y la porcion lateral de los I6bulos occipital y
temporal.

2.- Circulacion posterior o vertebrobasilar. El territorio vertebrobasilar nace del

arco adrtico mediante el tronco braquiocefélico derecho, la arteria subclavia izquierda y
las arterias vertebrales. Del segmento intracraneal nacen las arterias espinales
anterior y posteriores, responsables de la irrigacion de la médula espinal; las arterias

cerebelosas posteroinferiores, que irrigan parte del cerebelo y la porcién dorsal del

bulbo, y pequefas ramas directas a la porcion lateral del bulbo. De la arteria basilar

nacen las arterias cerebelosas anteroinferiores, que irrigan el cerebelo, parte de la

protuberancia y estructuras cocleovestibulares; las arterias cerebelosas superiores,

que irrigan las porciones laterales del cerebelo, la protuberancia y el tegumento
mesencefalico, y las arterias cerebrales posteriores, que emiten ramas hacia la corteza
temporal, parieto-occipital y calcarina. Desde la porcion proximal de las cerebrales

posteriores y comunicantes posteriores nacen ramas mesencefalicas paramedianas,

talamo-subtaldmicas, talamogeniculadas y coroideas posteriores que irrigan

preferentemente el talamo.

Los problemas de deglucién podran aparecer en pacientes que han sufrido
lesién cortical, subcortical o del tronco cerebral. La incidencia descrita de disfagia
orofaringea durante la fase aguda del ictus oscila entre el 22 y el 70% dependiendo de
los criterios utilizados para definir la disfagia, evaluacion y tiempo de evolucion desde
el ictus (45, 126-129). Es mas probable cuando la lesién afecta el tronco encefalico,
pero también puede aparecer después de un ictus hemisférico (47, 126). En las
lesiones hemisféricas, se ha descrito que las localizadas en el hemisferio izquierdo

acostumbran a afectar predominantemente la fase oral, mientras que las del derecho
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afectan principalmente la fase faringea ocasionando aspiracion (121). De todos
modos, otros autores mediante estudio videofluoroscépico de la deglucién, no

encuentran diferencias entre lesiones localizadas en uno u otro hemisferio (130, 131).

La incidencia de aspiracion traqueal después de un ictus oscila segun la
literatura entre la tercera parte y la mitad de los pacientes, siendo mas frecuente en las
lesiones del tronco encefalico (47, 49, 132, 133). Estudios previos describen una
incidencia de aspiracion entre el 35% y 69% segun se analicen infartos bulbares
selectivos o infartos del tronco encefalico y hasta el 30% en los ictus hemisféricos (47,

132, 133).

La disfagia no solamente altera la calidad de vida de los pacientes con ictus
sino que también se relaciona con el pronostico (126). Los pacientes con disfagia
después de un ictus tienen una mayor incidencia de sufrir neumonia, deshidratacion,
malnutricion y mayor mortalidad en relacién a aquellos que no la presentan (127).
Ademas, en estos pacientes la presencia de disfagia al ingreso hospitalario se asocia
a una peor evolucion, incluyendo peor capacidad funcional, institucionalizacion e
incremento de la mortalidad (134, 135).

En algunos casos la aspiracion es evidente y se manifiesta por tos o asfixia
durante la comida. No obstante, en otros pacientes estos signos no se detectan, son
los llamados aspiradores silentes (136) con una incidencia en la literatura que oscila
entre el 30 y el 70% (46, 49, 137).

Los estudios que evalGan la historia natural de la alteracién de la deglucion
después de la fase aguda del ictus sugieren que la funciéon deglutoria se recupera
rapidamente; no obstante no todos los estudios se basan en la exploracion
videofluoroscopica para diagnosticar la disfagia y la mayoria evalian la funcién
deglutoria durante cortos periodos de tiempo. Existen pocos estudios prospectivos

sobre la historia natural de la disfagia después de la fase aguda del ictus en el que la
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funcién deglutoria se analice clinica y videofluoroscépicamente y en general los

pacientes no se siguen mas de un periodo de 6 meses (128, 138).

TRAUMATISMO CRANEOENCEFALICO

El traumatismo craneoencefalico (TCE) es uno de los mayores problemas de
salud en los Estados Unidos y Europa, no tan solo por la gran cantidad de
fallecimientos que ocasiona sino también por el elevado nimero de individuos que
guedara con algun tipo de discapacidad (es la causa mas frecuente de discapacidad
en nifios y adultos jévenes en estos paises). Los estudios epidemiolégicos efectuados
en EE.UU., estiman que 1,4 millones de personas padecen al afio un TCE; de estas,
unas 200.000 sobreviven (139). La tasa de incidencia en Espafa oscila entre 150 y
250 por 100.000 habitantes (140).

El factor etiologico més frecuentemente responsable de lesiones
craneoencefalicas es el accidente de trafico (que representa un 50%), seguido de las
caidas (especialmente en nifilos y ancianos), otras causas son las agresiones,
accidentes deportivos, etc.

Fisiopatolégicamente, las lesiones producidas en el cerebro después de un
traumatismo, se dividen en dos grandes categorias: la lesiéon primaria y la lesién
secundaria. La lesion primaria ocurre inmediatamente en el momento del impacto y se
produce por las fuerzas de aceleracion-desaceleracion a que se ve sometido el
cerebro, puede manifestarse como lesiones focales (fractura craneal, hematoma
intracraneal, contusiones, lesiones penetrantes, etc.) o difusas (lesion axonal difusa).
Las lesiones secundarias son la secuela fisiol6gica y bioquimica de la lesion primaria
gque evoluciona durante un periodo de horas o dias. Ocasiona isquemia cerebral e
hipoxia tisular y es basico su deteccion y tratamiento precoz para disminuir la

extension y gravedad de la lesién cerebral (139).
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Estas lesiones se traduciran clinicamente en un complejo mosaico de déficit
fisicos, cognitivos, conductuales y emocionales, l6gicamente en funcién de la
localizacién y grado de lesién encefalica, que en algunos casos quedaran como
secuela definitiva.

En esta patologia disponemos de unas escalas que nos permiten evaluar la
gravedad de la lesion y discapacidad. Entre ellas destacan: La Escala del Coma de
Glasgow (GCS), que se utiliza para valorar el nivel de conciencia y la gravedad de la
lesion; clasifica el TCE en: leve (GCS 13-15), moderado (GCS 9-12) y grave (GCS 3-8)
segun la puntuacion inicial. La escala “Rancho Los Amigos Level Cognitive Function
Scale” (RLCF) (141), que registra niveles de respuesta cognitiva y se divide en ocho
niveles que van del nivel 1 (no respuesta) al 8 (respuesta con proposito, apropiada). El
“Disability Rating Scale” (DRS) (142), que proporciona un indice cuantitativo de la
discapacidad a través de diez niveles de severidad, desde la puntuacién 30 (muerte) a
0 (no discapacidad). Las escalas de evolucion nos permiten valorar los cambios
durante el proceso rehabilitador.

Las alteraciones de la deglucién son frecuentes en pacientes con TCE grave
ingresados para rehabilitacién, con una incidencia que oscila entre el 25% y el 61%
(143-145), pudiendo producirse alteraciones biomecanicas que afectan las fases oral y
faringea y ademas, las alteraciones cognitivo-conductuales que presentan estos
pacientes también podran alterar la funcién deglutoria.

Los estudios videofluoroscopicos efectuados en esta patologia, describen como
disfunciones mas frecuentes la alteracion de la fase oral (143, 144, 146, 147) y el
retraso del reflejo deglutorio, factores que incrementan el riesgo de aspiracion (148,
149). La incidencia de aspiracion descrita en la literatura para estos pacientes, oscila
entre el 38% vy el 65% (143, 148), con un porcentaje de aspiradores silentes entre el
40% al 60% (143, 146, 148, 150) (obviamente, estos pacientes tienen un elevado

riesgo de desarrollar una neumonia por aspiracion).
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Hay que destacar, que las complicaciones respiratorias y nutricionales son
particularmente evidentes en la fase aguda del TCE, donde la disfagia también ha sido
identificada como un factor que contribuye de forma significativa a la morbi-mortalidad
(146, 151, 152).

En general, la evolucion de la disfagia en estos pacientes es buena y la
mayoria de ellos (entre el 75 y el 94%) recuperan la capacidad de seguir alimentacién
por via oral al alta de rehabilitacién (54, 150, 153). Algunos autores han encontrado
una correlaciéon entre la recuperacién de la alimentacion funcional por via oral y la
mejoria del déficit cognitivo (147, 150). Otros estudios indican que la severidad de la
lesion, estado cognitivo y ventilatorio pueden ayudar a predecir la evolucién de la
deglucién (143, 147).

La evaluacién precoz y el tratamiento de la disfagia después de un TCE puede
proporcionar considerables beneficios eliminando complicaciones potenciales como
son la desnutricion y la neumonia por aspiracion (143, 147). Hay que recordar que
ambos aspectos podran verse interferidos por el déficit cognitivo y conductual que
pueden presentar estos pacientes, de manera que en muchas ocasiones aquellas
estrategias que precisen la colaboracién voluntaria del paciente no podran aplicarse
(77, 148).

Una nutricion adecuada es fundamental en el proceso de recuperacion de
pacientes con TCE que tienen el riesgo de desnutricibn no solo como efecto
secundario del traumatismo sino también relacionado con la disfagia orofaringea y
otras complicaciones (151, 154).

No obstante, a pesar de la importancia de la disfagia después de un TCE,
existen datos limitados en relacion a la historia natural de las alteraciones de la
deglucién y sobre el impacto de otros factores que contribuyen en el prondstico y

evolucion en esta poblacion. La literatura publicada sobre la evolucion del TCE se
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centran fundamentalmente en medidas globales de evolucion y en la evolucién los

déficit cognitivos y conductuales (155).

Por tanto nos encontramos ante un déficit altamente prevalente en ambas
patologias (ictus y TCE grave), con una importante repercusion en su morbi-
mortalidad, que serd basico evaluar dentro de la exploracion neurorehabiltadora que
realizaremos a todo paciente, previo a definir sus déficit y asi planificar el plan

terapéutico adecuado a cada momento evolutivo.

54



R. Terré Boliart Presentacion

PRESENTACION

La elevada prevalencia de disfagia orofaringea en pacientes con ictus o
traumatismo craneoenceféalico grave, y los limitados datos existentes en relacion a su
evolucion y factores pronosticos, motivaron el desarrollo de esta tesis, que se ha

elaborado como compendio de las siguientes publicaciones:

1).- Estudio de pacientes con sospecha clinica de disfagia orofaringea secundaria a

ictus y TCE grave, mediante exploracién videofluoroscopica.

- Terré R, Mearin F. Oropharyngeal dysphagia after the acute phase of stroke:
predictors of aspiration. Neurogastroenterol Motility. 2006 Mar;18(3):200-5. (Incluido en
el apartado anexo).

- Terré R, Mearin F. Prospective evaluation of oro-pharyngeal dysphagia after severe

traumatic brain injury. Brain Injury. 2007 Dec;21(13):1411-7.

2).- Analisis de la evolucibn de la aspiracién traqueal diagnosticada mediante
videofluoroscopia, en pacientes con ictus o TCE grave, efectuando un seguimiento de

12 meses.

- Terré R, Mearin F. Resolution of tracheal aspiration after the acute phase of stroke-
related oropharyngeal dysphagia. American Journal of Gastroenterolgy. 2009 Mar 3
[Epub ahead of print].

- Terré R, Mearin F. Evolution of tracheal aspiration in severe traumatic brain injury-
related oropharyngeal dysphagia: one-year longitudinal follow-up  study.

Neurogastroenterology and Motility 2009; 21,361-369.
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3).- Estudio en pacientes con disfagia neurdgena secundaria a alteracion en la
apertura del esfinter esofagico superior, en el que se analiza la efectividad del
tratamiento mediante infiltracion de muasculo cricofaringeo con toxina botulinica. Se

realiza seguimiento durante 12 meses después de la infiltracion.

- Terré R, Valles M, Panadés A, Mearin F. Long-lasting effect of a single botulinum
toxin injection in the treatment of oropharyngeal dysphagia secondary to upper
esophageal sphincter dysfunction. Pilot study. Scandinavian Journal of Gastroenterolgy

2008; 43(11): 1296-303.
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OBJETIVOS

1.

Determinar mediante videofluoroscopia la prevalencia de las alteraciones de la
deglucion en pacientes con ictus o traumatismo craneoencefdlico grave y

sospecha clinica de disfagia orofaringea.

Establecer la correlacién entre las manifestaciones clinicas y los hallazgos

videofluoroscépicos.

Identificar los factores predictivos de aspiracion traqueal y los factores prondsticos
de disfagia orofaringea en pacientes con ictus o traumatismo craneoencefalico

grave.

Evaluar mediante videofluoroscopia la evoluciébn durante un periodo de
seguimiento de 12 meses de la aspiracion traqueal en pacientes con ictus o

traumatismo craneoencefalico grave.

Determinar el porcentaje de aspiracion traqueal en pacientes con ictus (segun el
territorio vascular) y traumatismo craneoencefélico grave a los 12 meses de

seguimiento.

Determinar el porcentaje de aspiradores silentes al afio de evolucién.

Determinar los factores prondsticos, clinicos y videofluoroscopicos, de posible

recuperacion de la aspiracion traqueal y alimentacion por via oral.

Analizar la eficacia de la inyeccibn con toxina botulinica en el mudsculo
cricofaringeo para el tratamiento de la disfagia orofaringea en pacientes con

disfagia por disfuncién en la apertura del esfinter esofagico superior.
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PUBLICACIONES

l.- Terré R, Mearin F. Prospective evaluation of oro-pharyngeal dysphagia after severe

traumatic brain injury. Brain Injury. 2007 Dec;21(13):1411-7.

Il. - Terré R, Mearin F. Resolution of tracheal aspiration after the acute phase of stroke-
related oropharyngeal dysphagia. American Journal of Gastroenterolgy. 2009 Mar 3

[Epub ahead of print].

lll.- Terré R, Mearin F. Evolution of tracheal aspiration in severe traumatic brain injury-
related oropharyngeal dysphagia: one-year longitudinal follow-up  study.

Neurogastroenterology and Motility 2009; 21,361-369.

IV. - Terré R, Valles M, Panadés A, Mearin F. Long-lasting effect of a single botulinum
toxin injection in the treatment of oropharyngeal dysphagia secondary to upper
esophageal sphincter dysfunction. Pilot study. Scandinavian Journal of Gastroenterolgy

2008; 43(11): 1296-303.
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traumatic brain injury
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Abstract

Primary objective: To evaluate clinical, videofluoroscopic findings and clinical evolution of neurogenic dysphagia and to
establish the prognostic factors.

Research design: Prospective cohort study.

Methods and procedures: Forty-eight patients with severe traumatic brain injury (TBI) and clinically-suspected oro-
pharyngeal dysphagia were studied. Clinical evaluation of oro-pharyngeal dysphagia and videofluoroscopic examination
were performed. Clinical evolution was based on feeding mode at discharge, the presence of respiratory complications and
body mass index (BMI) at admission and at discharge.

Main outcomes and results: Sixty-five per cent of patients had impaired gag reflex and 44% cough during oral feeding.
Videofluoroscopy revealed some type of disorder in 90% of cases: 65% in the oral phase and 73% in the pharyngeal phase
(aspiration in 62.5%, being silent in 41%). At discharge, 45% were on normal diet, 27% on a modified oral diet,
14% combined oral intake and gastrostomy feeding and 14% were fed exclusively by gastrostomy. Feeding mode at
discharge substantially correlated with RLCF score at admission (p = 0.04) and with RLCF (p =0.009) and DRS (p =0.02)
scores at discharge.

Conclusions: Aspiration is very frequent in patients with severe TBI, being silent in almost half. Cognitive function
evaluated with the RLCF is the best prognostic factor. At discharge, 72% of the patients were on oral food intake despite
having severe TBI.

Keywords: Traumatic brain injury, dysphagia, aspiration, silent aspiration, outcome, videofluoroscopy

Introduction behavioural deficits which also affect the swallowing
process, render both diagnosis and treatment of this
condition difficult [5].

However, dysphagia evolution is good in many
patients and 75-94% recover the ability to feed
orally [6, 7]. Some authors have found a correlation
between recovery of functional oral feeding and

Swallowing impairments are frequent in patients
with severe traumatic brain injury (TBI) admitted
for rehabilitation [1-4]. Since food must be safely
carried from the oral cavity to the stomach, many
different mechanisms may affect swallowing in these

patients. The swallowing process has traditionally improvement in cognitive status [1, 8].

been divided into three phases, oral, pharyngeal and Many different diagnostic and therapeutic
esophageal, and biomechanical impairments affect- approaches have been used in patients with post-
ing each of these phases may occur in post-TBI TBI dysphagia. Biomechanical swallowing impair-
patients. Brain injuries may impair swallowing ments have been assessed by clinical evaluation,
mechanisms which, in addition to cognitive and videofluoroscopic examination and manometry
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[5, 9]; however, as mentioned previously, assessment
greatly depends on the presence of cognitive and
behavioural deficits. The main clinical parameters
described to predict swallowing disorders have been
cough or change in voice quality after swallowing
and an impaired gag reflex. However, several studies
have shown that the gag reflex absence is not a useful
clinical predictor and that, furthermore, its presence
does not protect against aspiration [10, 11]. In fact,
it has been shown that approximately one third of
healthy adults may have absent unilateral or bilateral
gag reflexes [12]. The most frequent impairments
detected by videofluoroscopy are delayed or absent
swallow reflex, oral phase dysfunctions and aspira-
tion [3, 13].

The nature and course of the subsequent rehabi-
litation of swallowing impairment post-TBI is an
aspect of the rehabilitation of this population that
has received little attention in the literature to date.

Early evaluation and treatment of dysphagia in
post-TBI patients might provide considerable ben-
efits by eliminating potential complications such as
malnutrition and aspiration pneumonia [8]. Thus,
the goal of therapy is to improve swallowing function
to achieve safe and effective swallowing and prevent
nutritional and respiratory complications from
developing. Adequate nutrition is fundamental in
the recovery process of patients with TBI [14] who
have the risk of malnutrition not only as a side effect
of the trauma but also related to oro-pharyngeal
dysphagia and other complications [15].

The aim of this study was to prospectively evaluate
clinical impairments, the prevalence of videofluoro-
scopic findings and clinical evolution in patients after
severe TBI and establish the prognostic factors of
neurogenic dysphagia.

Patients and methods

Of a total of 83 patients with severe TBI GCS 4
(3-5) admitted for neurorehabilitation between
January 2004 and December 2004, this study
prospectively evaluated 48 (88% men,
12% women) with clinically-suspected neurogenic
dysphagia. Mean age was 31 years (range: 11-63
years) and mean time elapsed from TBI to admission
to the hospital was 2 months (range: 1-5 months).
Outcome was evaluated with cognitive assessment
using the Rancho Los Amigos Level Cognitive
Function Scale (RLCF) [16] and the degree of
disability with the Disability Rating Scale (DRS)
[17]. The RLFC consists of eight levels ranging from
1 (no response) to 8 (purposeful, appropriate). The
DRS produces a quantitative index of disability
across 10 levels of severity, from score 30 (death) to
0 (no disability). Mean score of cognitive function

according to RLCF was 4 (range: 2-7) and 18
(range: 6-26) according to the Disability Rating
Scale (DRS).

Based on the RLCF scores, patients were divided
into three groups of more to less severe cognitive
impairment: group 1 (RLCF: II-III) included
15 patients with generalized motor responses or
localized responses; group 2 (RLCF: IV-V) com-
prised 19 patients with agitated responses and
inappropriate confused responses; and group 3
(RLCF: VI-VIII), 14 patients with appropriate
confused responses and purposeful responses.

The following morphological diagnoses were
made according to neuro-imaging evaluation
(computed tomography and/or nuclear magnetic
resonance): 54% focal contusion, 46% subarachnoid
haemorrhage, 40% diffuse axonal injury and
33% subdural hematoma.

Clinical and neurological evaluation

Clinical evaluation of oro-pharyngeal dysphagia was
made on admission and based on examination of
three different aspects: (1) Velopharyngeal reflex
abnormalities  (palatal and gag  reflexes);
(2) Coughing during oral feeding; and (3) Changes
in voice after swallowing. To elicit the palatal reflex,
the juncture of hard and soft palates or inferior edge
of the soft palate and uvula were depressed with
a tongue depressor. This contact should elicit an
upward and backward movement of the soft palate,
but no reaction in pharyngeal walls; thus, the palatal
reflex stimulates soft palate movement. The gag
reflex was elicited by contact of the base of the
tongue or posterior pharyngeal wall with a tongue
depressor. A strong, symmetrical contraction of the
entire pharyngeal wall and soft palate should be
observed as a result of this contact. Presence of
coughing after swallowing and changes in voice
quality on swallowing liquids, nectar and pudding
were also evaluated; for this purpose, patients were
asked to pronounce the word ‘hello’ after each
swallow and any change in voice quality compared to
that prior to swallowing was assessed. Resource® was
used to thicken the liquid and made the nectar and
pudding.

Videofluoroscopic examination

The examination was carried out with boluses of
3, 5, 10 and 15ml of pudding, nectar and liquid
viscosities, with the patient seated and X-ray in
lateral projection. Gastrografin® as a contrast and
Resource® as thickener are used as standard in the
Unit. A complete swallowing sequence was recorded
on high-resolution videotape. The examination was
discontinued if the patient was unable to co-operate
or recorded as aspirating. VFS was always performed
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and analysed by the same person (RT) with long
experience in this diagnostic technique.

The VES was an adaptation of Logemann’s [18]
procedure. In the oral phase, the following para-
meters were analysed:

(1) Oral transit me (OTT): time elapsed from the
beginning of bolus movement inside the mouth
cavity until the bolus head passes the point
where the jaw crosses the base of the tongue
(in normal individuals: 1-1.25s);

(2) Tongue control: any alteration that reduces ability
to form the bolus and its movement towards the
rear part of the mouth and pharynx;

(3) Reduced palatoglossal closure: defined when all or
part of the bolus falls into the pharynx prema-
turely (before activation of the swallowing
reflex); and

(4) Piecemeal deglutition: considered present when
the patient swallows the bolus in various portions
(considered normal in large bolus over 15 ml).

In the pharyngeal phase, this study evaluated:

(1) Nasopharyngeal penetration, which occurs as
a result of inadequate velopharyngeal closure
or inability of the bolus to pass through the
upper esophageal sphincter (UES) causing it to
ascend the nasopharyngeal tract;

(2) Residue in the pharyngeal cavity after swallow-
ing (vallecula and pyriform sinuses);

(3) Cricopharyngeal dysfunction: disorders in open-
ing of the upper esophageal sphincter, seen as
defects in posterior pharynx wall relaxation;

(4) Pharyngeal delay time, defined as time from
bolus head arrival at the point where the shadow
of the longer edge of the mandible crosses the
tongue base until pharyngeal swallow is trig-
gered. Triggering or onset of pharyngeal swal-
low is defined as the first video frame showing
laryngeal elevation as part of the pharyngeal
swallowing complex;

(5) Penetration/aspiration: penetration defined as
passage of the bolus content into the laryngeal
vestibule above the vocal cords. When food
crossed the vocal cords and entered the airways,
it was considered aspiration. The moment
aspiration occurred (before onset of pharyngeal
swallow, during pharyngeal contraction or after
swallowing) was recorded. Consideration was
also given to the appearance or not of cough
during aspiration. Silent aspiration was defined
as the entry of food below the level of the true
vocal cords, without cough or any outward sign
of difficulty.

The swallowing mechanism was identified as
abnormal if any oral or pharyngeal deficits were
noted.

Treatment strategies

Treatment was based on videofluoroscopic findings
and to what degree the patient was able to cooperate.
It was individualized and included: dietary modifica-
tions, selecting the appropriate bolus viscosity and
size to compensate for aspirations; postural man-
oeuvres (frontal flexion in patients suffering from
aspiration before the onset of pharyngeal swallowing
or during pharyngeal swallowing); active man-
oeuvres, including supraglottal swallowing (in cases
in which aspiration took place during pharyngeal
contraction); and the Mendelson manoeuvre
(for patients with evidence of impairments in the
opening of the upper esophageal sphincter), together
with motor control exercises aimed at improving
motor control of the oral phase swallowing struc-
tures, if impaired [5, 19].

Evolution assessment

Clinical evolution was assessed with evaluation of
feeding mode at discharge, appearance of respiratory
infections during follow-up and weight and body
mass index (BMI) at admission and at discharge
from the rehabilitation hospital.

The feeding mode at discharge ranged from
normal or modified oral intake (changes in food
viscosity) to a combination of oral intake and
nutrition by a gastrostomy tube and to feeding
exclusively by gastrostomy tube.

Statistical analysis

Statistical analysis was conducted by a descriptive
analysis and a bivariate analysis comparing the
variables of age, sex and time elapsed since TBI
with findings from clinical examinations (normal/
abnormal gag and palatal reflexes, presence/absence
of coughing when eating, presence/absence of
changes in voice after drinking) and videofluoro-
scopic findings for the oral and pharyngeal phases.
The relationships between clinical examinations and
videofluoroscopic findings for the oral and pharyn-
geal phases, the relationship between the outcome
scales evaluated with RLFC and DRS and clinical
examination and videofluoroscopic findings and the
relationship between feeding mode at discharge and
outcome scales (RLFC and DRS) and clinical and
videofluoroscopic examinations were also analysed.

When the predictive variable was categorical,
chi-square test was performed whereas, when
continuous, either Student’s ztest or ANOVA
were applied, with the significance value set at
p <0.05. VFS outcomes were treated as categorical
variables.
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Results
Clinical findings

Clinical evaluation of oro-pharyngeal dysphagia
showed palatal and gag reflexes to be absent in
65% of patients, coughing during oral feeding in
44% and changes in voice in 6%; two of the three
findings were present in 18.75% (one patient with
reflex abnormalities and voice changes, seven with
reflex abnormalities and cough, one with voice
changes and cough).

On admission to the hospital, 46% of patients
were fed by nasogastric or gastrostomy tubes.

Videofluoroscopic findings

During the videofluoroscopic evaluation, some
type of impairment was found in 90% of patients
(any oral or pharyngeal deficits were noted): the
oral phase was impaired in 65% and the phar-
yngeal phase in 73%. When the oral phase was
analysed, an increase in oral transit time was
detected in 48% of patients, impaired tongue
control in 50%, piecemeal deglutition in 33%
and dysfunction in palatoglossal closure in 8%.
When the pharyngeal phase was analysed, the
swallowing impairment was: presence of residue in
the pyriform sinuses in 21%, impairment of the
upper esophageal sphincter in 4%, pharyngeal
delay time in 21%, penetration into the laryngeal
vestibule in 33% and aspiration in 62.5% (some
patients had aspiration in one viscosity and
penetration in another). Aspiration prior to swal-
lowing was observed in 14% of patients, during
pharyngeal contraction in 66% and after swallow-
ing in 20%. It is worth highlighting that 41% of
patients who had aspiration were silent aspirators,
with no clinical or exploratory data raising the
suspicion of aspiration.

Trearment strategies

Based on the result of the videofluoroscopic
examination, dietetic changes (increase in bolus
viscosity) were recommended in 63% of patients,
postural manoeuvres (cervical flexion) in 31%,
motor control exercises (to improve orolingual
mobility) in 29% and active manoeuvres (supra-
glottal swallowing and the Mendelson manoeuvre)
in 21%.

Evolution assessment

At discharge from rehabilitation (mean follow-up
time: 6 months; range: 4-11 months), 45% of
patients were on a normal diet, 27% on a modified
oral diet, 14% on combined oral intake with feeding
by gastrostomy tube and 14% were fed exclusively

by gastrostomy tube. During this follow-up period,
only one patient developed a respiratory infection
which occurred after an epileptic seizure.

During the rehabilitation and follow-up periods,
an improvement in patients’ nutritional status was
observed: mean weight at admission was 56kg
(range: 43-80kg) and 62kg (range: 50-86 kg) at
discharge, while BMI rose from a mean of 18 at
admission (range: 16—-19) to 22 at discharge (range:
21-26) (p=0.004).

In bivariate analysis, no relationship was found
between age, sex and time elapsed since TBI and
clinical examination and videofluoroscopic findings
for the oral and pharyngeal phases.

Relationship berween clinical manifestations and
videofluoroscopic findings

When the clinical examination (reflexes, cough,
changes in voice quality) was correlated with the
videofluoroscopic findings (oral and pharyngeal
phases), a statistically significant relationship was
found between impaired oro-pharyngeal reflexes and
oral transit time (OTT) (p=0.046), presence of
pharyngeal residue (p =0.019) and aspiration prior
to swallowing (p =0.024).

However, the presence of cough did not
correlate with a demonstration of aspiration
during videofluoroscopy and changes in voice
quality did not correlate either with any video-
fluoroscopic finding.

Relationship berween TBI and outcome scales
(RLFC and DRS) and clinical examination and
videofluoroscopic findings

No relationship was found between the outcome
scales and clinical examination. A relationship was
found between cognitive impairment of TBI
(evaluated by the RLCF scale) and the presence of
swallowing impairments assessed by videofluoro-
scopy. In the most severe group (group 1), sig-
nificant impairment was found in oral and
pharyngeal phases (impaired tongue control in
86% and aspiration in 73%). In group 2, one third
of the patients had dysfunction in the oral phase and
aspirations were observed in more than half. In the
least severe group (group 3), also one third of the
patients had dysfunction in the oral phase and half
had aspiration (Table I).

On bivariate analysis, scores on the RLCF scale
significantly correlated with impaired tongue control
(»=0.003), OTT (p=0.023) and penetration to the
laryngeal vestibule (p =0.031). No correlation was
found with DRS score.
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Table I. Videofluoroscopic abnormalities and BMI according to the cognitive state at admission (evaluated by the RLCF scale).

Group 1 (n=15)

Group 2 (n=19) Group 3 (n=14)

VDF findings n % n % n %
Increase OTT 12 80 6 32 5 35.7
Tongue control alteration 13 86 7 37 4 28.6
Piecemeal deglutition 7 50 5 26 4 28.6
Reduced palato-glosal closure 1 6.7 2 11 1 7.14
Pharyngeal residue 4 20 3 21 3 21.4
Nasopharyngeal penetration - - - - 1 7.14
Cricopharyngeal dysfunction - - 1 5.3 1 7.14
Airway penetration 2 13.3 5 26.3 9 64.3
Airway aspiration 11 73.3 12 63.15 7 50
BMI (admission) 20.5 (17-22) 18.5 (15-22) 18.5 (18-20)

BMI (discharge) 22.7 (20-24.6) 21 (20-23) 21 (20-23)

Group 1: RLFC II-III. Group 2: RLFC IV-V. Group 3: RLFC VI-VIIIL.
BMI: Body mass index; RLCF: Rancho Los Amigos level cognitive function scale; VDF: Videofluoroscopy; OTT: Oral transit time.

Relationship between feeding mode at discharge and
outcome (RLFC and DRS), clinical examination
and videofluoroscopic findings

Feeding mode at discharge substantially correlated
with RLCF score at admission (p=0.04) and with
RLCF (p=0.009) and DRS (»p=0.02) scores at
discharge, but not with any of the parameters
assessed by clinical examination or videofluoro-
scopy. Feeding mode at discharge differed widely
depending on brain injury cognitive dysfunction (as
evaluated by the RLCF scale at admission). Thus, in
group 1, 20% of patients were on a normal diet,
33% on a modified oral diet, 27% combined oral
intake and gastrostomy tube feeding and 20% were
fed exclusively by gastrostomy. In group 2, 32% of
the patients were on a normal diet, 47% on a
modified oral diet, 16% combined oral intake and
gastrostomy tube feeding and 5% were fed exclu-
sively by gastrostomy. In group 3, 36% of the
patients were on a normal diet, 57% on a modified
oral diet and 7% combined oral intake and gastro-
stomy tube feeding.

Discussion

Few studies have evaluated swallowing alterations in
patients with TBI. Published data indicate that the
incidence of dysphagia ranges from 25-61% [2, 20,
21]. These discrepancies might be due to different
concepts of dysphagia, methods used to evaluate it,
severity of the TBI and time elapsed between injury
and assessment. In any event, most authors have
reported impairment in the oral phase as the most
prevalent dysfunction in these patients [2, 4, 8, 20].
In this study, when a group of patients with severe
TBI and clinical suspicion of dysphagia admitted for
neurorehabilitation treatment were assessed, the

prevalence of videofluoroscopic abnormalities was
90%, with impairments in the oral phase and/or in
the pharyngeal phase in more than two-thirds of
cases. In the oral phase, impairment in tongue
control was the predominant dysfunction. The
prevalence of dysfunction in oral phase parallelled
the cognitive impairment of the TBI; thus, altera-
tions were detected in up to 80% of patients with
scores II or III on the RLLCF scale (group 1 of the
classification). Moreover, it should be pointed out
that, in these patients, alterations in the pharyngeal
phase were also extremely prevalent (62.5% of
aspirations) and somewhat less frequent than in
other previously published series [2, 10, 22]. These
differences could be explained by different patient
sample selection, since videofluoroscopic examina-
tion was performed only in patients with clinical
suspicion of impaired swallowing safety and not on a
routine basis in all TBI patients admitted for
rehabilitation treatment. At this point it is important
to emphasize that aspiration is necessary but not
sufficient to develop respiratory complications, being
difficult to establish how many aspirations will result
in respiratory problems. In fact, during follow-up
only one of the patients developed a respiratory
infection and it occurred after an epileptic seizure.
The main clinical parameters described to predict
swallowing disorders were cough, change in voice
quality and alteration in the gag reflex. The laryngeal
cough reflex protects from significant aspiration and
reduces the risk of respiratory complications such as
pneumonia. Coughing is the physiological response
to aspiration in healthy volunteers and if present
during swallowing is supposed to be a reliable sign
for aspiration prediction [10, 23]. However,
~40-70% of patients suffering from neurogenic
dysphagia do not cough when aspirating (the
so-called silent aspirators) [24]. In this study, this
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group accounted for 41% of patients with video-
fluoroscopically-proven aspiration. In a previous
study conducted in the unit in patients with stroke,
a prevalence of aspiration was detected of 68%, with
half of them being silent aspirations [25].

Changes in voice quality after swallowing have
also been considered to indicate an alteration in
swallowing safety [23]. However, this fact is difficult
or impossible to ascertain in patients with severe TBI
since the majority have severe speech impairments
due to the brain injury itself.

The gag reflex was also considered to be an
indicator of aspiration risk. In this study, 65% of the
patients had impaired gag reflex and a statistically-
significant correlation was only found with aspiration
occurring prior to swallowing, but not with aspira-
tions during or after swallowing.

Therefore, clinical bedside swallowing assessment
is inaccurate in diagnosing aspiration and silent
aspiration and, in the authors’ opinion, videofluoro-
scopic examination is essential in evaluating these
patients. Thus, almost 90% of the patients were
found to have some abnormality on videofluoro-
scopic examination. Furthermore, videofluoroscopy
allows one to obtain a pathophysiological diagnosis
of swallowing dysfunction and to plan a rational
therapeutic approach.

Unfortunately, there is no specific treatment for
TBI-related dysphagia; however, rehabilitation tech-
niques may help to compensate for biomechanical
alterations [5, 26]. The goal of therapy is to prevent
malnutrition and respiratory complications [12].
Nevertheless, few studies have provided data show-
ing the effectiveness of these strategies for this group
of patients with neurogenic dysphagia [15, 27, 28].
Logically, treatment should be designed according to
the pathophysiological mechanism of aspiration and
the patient’s cognitive and behavioural impairment.
In fact, in patients with post-TBI dysphagia the
strategies most often used are those that do not
require great patient cooperation. This study intro-
duced dietetic changes in more than half of the cases
and postural manoeuvres were recommended in
about one third. Active manoeuvres requiring pre-
servation of cognitive function were seldom used
since patients have to precisely understand how to
perform the manoeuvres and, in practice, this would
exclude a significant proportion of subjects [6, 19].

Few studies have assessed how cognitive function
relates to swallowing difficulties [2, 8]; they suggest
that, when these deficits improve and certain levels
are reached, patients with severe brain injury are able
to achieve greater oral intake. The present study
observed that improvement in cognitive disability
status parallelled resolution of the swallowing
dysfunction. Thus, feeding mode at discharge
correlated with RLFC score at admission and also

with RLFC and DRS scores at discharge. It is
important to highlight that 72% of the patients,
despite having a severe TBI, were on oral food intake
(93% in group 3) at discharge, with no respiratory
complications and both increased weight and BMI.
Therefore, initial scores on the RLCF were the best
prognostic factors. Indeed, no patient in group 3 was
discharged from rehabilitation being fed exclusively
by gastrostomy vs 20% in group 1.

In conclusion, aspiration is very frequent in
patients with severe TBI, almost half of whom
have silent aspirations (not clinically detected).
Thus, clinical assessment is not useful for their
detection, whereas videofluoroscopic examination
allows one to obtain a pathophysiological diagnosis
and adjust treatment to the aspiration mechanism
and degree of cognitive impairment. Most patients
improve and, under individualized therapeutic man-
agement, respiratory complications are prevented
and nutritional status improved.

A relationship existed between cognitive function
and swallowing disorders in TBI, although the
improvement in cognitive status parallelled resolu-
tion of the dysphagia, since initial scores on the
RLCF were the best prognostic factor.
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Resolution of Tracheal Aspiration After the Acute Phase
of Stroke-Related Oropharyngeal Dysphagia

Rosa Terré, MD! and Fermin Mearin, PhD!

OBJECTIVES:  We set out to ascertain the evolution and the clinical and videofluoroscopic (VFS) prognostic
factors of aspiration recovery and return to oral intake in patients with stroke and VFS diagnosis
of tracheal aspiration.

METHODS: Twenty patients with stroke and VFS diagnosis of tracheal aspiration were prospectively
evaluated. Clinical evaluation of oropharyngeal dysphagia and VFS examination were performed
at admission and repeated at 1, 3, 6 and 12 months of follow-up.

RESULTS:

At admission, videofluoroscopy showed 40% of patients to have an increase in oral transit time

and 65% impaired tongue control; in the pharyngeal phase, mean pharyngeal transit time was
increased in 70% of patients and the time required to trigger the swallowing reflex was delayed
in 70%. During follow-up, an improvement was observed, and the number of patients with
aspiration decreased progressively (the most significant change occurred at 6 months). Evolution
was related to the vascular territory affected: at 1 year, aspiration persisted in 12% of anterior
territory lesions vs. 58% of posterior territory lesions. Also, the number of silent aspirators
decreased from 35% at baseline to no patients after 3 months. Persistent aspiration at 1 year

of follow-up significantly correlated with the following baseline variables: vascular territory, gag
reflex abolition, palatoglossal seal alteration and pharyngeal delay time.

CONCLUSIONS: Swallowing physiology in stroke greatly improved during follow-up, mainly between 3 and 6

months, and the number of aspirations decreased progressively. Prognostic factors for persisting
aspiration are posterior vascular territory lesions, oropharyngeal reflex abolition, palatoglossal seal
alteration and pharyngeal delay time at baseline.

Am ] Gastroenterol advance online publication, 3 March 2009; doi:10.1038/ajg.2008.160

INTRODUCTION
Oropharyngeal dysphagia is frequently present during the acute
phase of stroke. The reported incidence ranges from 22 to 70%
of patients depending on the criteria used to define dysphagia,
evaluation methods and time elapsed since the stroke (1-5).
Dysphagia has been associated with increased morbidity
and mortality following stroke (6,7). To date, most studies have
focused on the clinical and radiographic presentation of dys-
phagia in the acute (1-5 days) (5,8,9) or subacute (21-28 days)
(10,11) poststroke phases. Only a few studies have examined
longitudinal swallowing recovery following stroke (2,3,12,13).
Most of those studies used the presence or absence of aspiration
to determine swallowing recovery (3,12,13). Aspiration was

determined as present or absent based on the results of the
videofluoroscopic (VES) swallow study (13) or on clinical res-
ponse (cough or choke) to food and liquid presentations (3,12).

Studies have shown that the presence of dysphagia at the time of
admission is independently associated with poor outcome, includ-
ing poor functional ability, institutionalization and increased mor-
tality (9,14,15). Studies that examined the presence of dysphagia
found that the association between dysphagia on admission and
poor outcome persisted for 6 months following stroke (13).

A few studies suggested that weak cough reflex (7), wet hoarse
voice and impaired pharyngeal gag reflex (6), abnormality
of the water swallowing test (8), age over 70 years and male
gender (9) were associated with swallowing abnormalities at
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the initial presentation. However, no information related to
these factors on recovery of swallowing function was given.
Long-term studies are required to provide information
enabling the stroke team to plan future care and support.

Most patients with stroke fortunately recover and dysphagia
greatly improves or disappears after some days or weeks.
Nevertheless, the majority of studies evaluating dysphagia were
conducted shortly after the stroke episode, whereas much less
information exists on the post-acute phase in non-recovered
patients who are more prone to recurrent complications.

The aim of this study was to prospectively evaluate evolution
during 12 months of follow-up as well as the clinical and VFS
prognostic factors of aspiration recovery at baseline and return
to oral intake in patients with stroke and VFS diagnosis of
tracheal aspiration.

METHODS

A prospective study was conducted in 20 patients (9 men and
11 women) with stroke admitted for rehabilitation treatment
between June 2005 and January 2007. Mean age was 48 years
(range: 19-75 years) and mean time elapsed from stroke to
VES assessment was 3 months (range: 1-5 months). Regard-
ing stroke etiology and location, 13 were diagnosed as hemor-
rhagic and 7 as ischemic, whereas 8 lesions were located in the
anterior circulation (6 belonging to the right cerebral artery
territory and 2 to the left cerebral artery territory) and 12 in
the posterior circulation. More specifically, in the anterior cir-
culation, etiology and locations were as follows: one ischemic
(anterior middle cerebral artery) and seven hemorrhagic (one
fronto-temporo-parietal hematoma, two temporal hemato-
mas, two frontal and basal ganglia hematomas, and two basal
ganglia hematomas); in the posterior circulation: six ischemics
(five patients brainstem and one brainstem and cerebellum)
and six hemorrhagic (one patient brainstem, four patients
brainstem and cerebellum and one patient brainstem and
thalamus). Mean score of the Functional Independence
Measure (16) scale was 55 (range: 15-139). Nineteen patients
had a history of orotracheal intubation and tracheostomy
cannulation. Fourteen patients had suffered pneumonia
between the stroke episode and time of evaluation; 6 were on
a modified oral diet (changes in viscosity) and 14 were fed by
nasogastric intubation (7 patients) or gastrostomy (7 patients).

Clinical and neurologic evaluation
Clinical evaluation of oropharyngeal dysphagia was made on
admission and based on examination of different aspects: (i)
tongue function by assessing anterior tongue movement; (ii)
velopharyngeal reflex abnormalities (palatal and gag reflexes);
(iii) coughing during oral feeding; (iv) changes in voice quality
after swallowing; and (v) laryngeal elevation during swallow-
ing: the hyoid movement during swallowing was also assessed.
The presence of coughing after swallowing and changes in
voice quality on swallowing liquids, nectar and pudding were
also evaluated; for this purpose, patients were asked to pro-
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nounce the word “hello” after each swallow and any change
in voice quality compared with that before swallowing was
assessed. Resource (Novartis Consumer Health S.A., Barcelona,
Spain) was used to thicken the liquid and make the nectar and
pudding.

The variables of tongue function and laryngeal elevation were
evaluated as correct or incorrect depending on whether their
physiology was normal or not.

VFS examination

The examination was carried out with boluses of 3, 5, 10 and
15ml of pudding, nectar and liquid viscosities, with the patient
seated and X-ray in the lateral projection. The full swallowing
sequence was high-power recorded by the Kay Digital Swal-
lowing Workstation (Lincoln Park, NJ). Gastrografin (Scher-
ing, Spain) as a contrast and Resource as thickener are used
as standard in our Unit. A complete swallowing sequence was
recorded on high-resolution videotape. The examination was
discontinued if the patient was unable to cooperate or recorded
as aspirating. VFS was always performed and analyzed by the
same physician (RT) with long experience in this diagnostic
technique.

The VFS was an adaptation of Logemann’s procedure (17).
In the oral phase, the following parameters were analyzed: (i)
oral transit time (OTT): time elapsed from the beginning of
bolus movement inside the mouth cavity until the bolus head
passes the point where the jaw crosses the base of the tongue
(in normal individuals: 1-1.5s); (ii) tongue control: abnormal
tongue control was defined as any alteration that reduced abil-
ity to form the bolus and propel it towards the rear part of the
mouth and pharynx; (iii) reduced palatoglossal closure: defined
when all or part of the bolus falls into the pharynx prematurely
(before activation of the swallowing reflex); and (iv) piecemeal
deglutition: considered present when the patient swallows the
bolus in various portions.

In the pharyngeal phase, we evaluated: (i) nasopharyngeal
penetration, which occurs as a result of inadequate velopharyn-
geal closure or inability of the bolus to pass through the upper
esophageal sphincter causing it to ascend the nasopharyngeal
tract; (ii) residue in the pharyngeal cavity after swallowing
(vallecula and pyriform sinuses) was defined as the presence
of more than 25% of the bolus (of any viscosity) (18); (iii)
cricopharyngeal dysfunction was defined as any reduction in
normal upper esophageal sphincter opening during the trans-
sphincteric flow of the bolus; (iv) pharyngeal delay time (PDT),
defined as time from bolus head arrival at the point where the
shadow of the longer edge of the mandible crosses the tongue
base until pharyngeal swallow is triggered. Triggering or onset
of pharyngeal swallow is defined as the first video frame show-
ing laryngeal elevation as part of the pharyngeal swallowing
complex (considered to be normal below 0.245s) (19); (v) pha-
ryngeal transit time (PTT), that is, time elapsed from when the
head of the bolus passes from the base of the tongue until the
tail of the bolus passes through the cricopharyngeal region (less
than 1s considered normal); and (vi) penetration/aspiration:
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penetration defined as passage of the bolus content into the
laryngeal vestibule above the vocal cords. When food crossed
the vocal cords and entered the airways, it was considered
aspiration. The moment aspiration occurred (before onset of
pharyngeal swallow, during pharyngeal contraction or after
swallowing) was recorded. Consideration was also given to the
appearance or not of cough during aspiration. Silent aspira-
tion was defined as the entry of food below the level of the true
vocal cords, without cough or any outward sign of difficulty.
A patient was considered to have no aspiration on VFS when
none of the bolus and viscosities analyzed crossed the vocal
cords and entered the airways.

Temporal measurements (OTT, PDT, PTT) were taken with
5ml bolus nectar.

Videofluoroscopy is a diagnostic tool available at our
health-care practice to assess patients with clinically suspected
neurogenic dysphagia. When introduced (1999), this examina-
tion procedure was approved by the Ethics Committee of the
Institut Guttmann.

Therapeutic interventions
Patients with a fluoroscopy diagnosis of aspiration had a spe-
cific therapy. In cases of predeglutition aspiration, a change in
diet features (increased viscosity and decreased bolus size) and
postural maneuvering (flexed neck for better airway closure)
were introduced. Cases of aspiration during pharyngeal con-
traction were treated by changing diet features (increased vis-
cosity and decreased bolus size), postural maneuvering (flexed
neck for better airway closure) and active maneuvering (sup-
raglottic deglutition for better airway closure) if the patient
was able to cooperate. In cases with postdeglutition aspira-
tion, changes in diet features (changed viscosity and decreased
bolus size) and active maneuvering (Mendelson maneuver)
were prescribed if the patient could cooperate, together with
motor control exercises aimed at improving motor control of
the oral phase swallowing structures, if impaired (20,21).
After each VFS examination, the treatment was changed
according to the aforementioned principles.

Assessment of clinical performance

Clinical evolution was assessed by evaluating feeding mode,
appearance of respiratory infections and body mass index at
baseline and in all follow-up controls (1, 3, 6 and 12 months
of evolution).

Feeding modes included: normal oral mode (patients had
a normal diet), modified oral mode (oral feeding with thick-
ened liquids), oral diet plus gastrostomy feeding (patients had
the whole nutritional intake per os and liquids by gastrostomy
tube) and by gastrostomy tube only.

Respiratory infection was diagnosed based on the presence of
>3 of the following variables: fever (>38°C), productive cough
with purulent sputum, abnormal respiratory examination
(tachypnea, inspiratory crackles, bronchial breathing), abnor-
mal chest radiograph, arterial hypoxemia (PO, <70 mmHg)
and isolation of a relevant pathogen (positive culture).

© 2009 by the American College of Gastroenterology
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Statistical analysis
Statistical analysis consisted of a descriptive analysis and a
bivariate analysis comparing final VES aspiration and base-
line history of pneumonia, morphologic diagnosis, vascular
territory lesion, clinical examination, VFS findings and
temporal measurements to determine the predictive factors
for aspiration.

When the predictive variable was categorical, the y? test was
applied, and when continuous, either Student’s ¢-test or analysis
of variance, with the significance value set at P<0.05.

RESULTS

Clinical findings

Several abnormalities were found on basal clinical neurologic
evaluation of oropharyngeal dysphagia, with the most signifi-
cant being: half of the patients had tongue control dysfunc-
tion and absent velopharyngeal reflex (palatal and gag reflexes)
and 65% had cough during oral feeding. During follow-up, a
progressive improvement was found, so at 12 months lingual
alterations were present in 35% and cough during oral feed-
ing in 40%. Results of clinical evaluation and its follow-up are
detailed in Table 1.

Clinical findings according to the affected anterior or poste-
rior circulation territory are described in Table 2. It is important
to note that 58% of patients with posterior vascular territory
lesions had dysfunction in tongue control at baseline vs. 37% of
those with anterior territory lesions; similarly, 83% of patients
with posterior lesions had velopharyngeal reflex abolition
vs. 25% with lesions in the anterior territory. The percentage
of alterations was lower in the last control (12 months). Note
that one patient with stroke in the posterior vascular territory
recovered oropharyngeal reflex during follow-up.

VFS findings
In the first examination, when the oral phase was analyzed,
an increase in OTT was detected in 40% of patients, impaired
tongue control in 65%, piecemeal deglutition in 45% and dys-
function in palatoglossal closure in 30%. Analysis of the pha-
ryngeal phase revealed the following swallowing impairment:
residue in pyriform sinus in 10%, upper esophageal sphincter
impairment in 10%, PDT in 70% and increased PTT in 70%.
Aspiration before swallowing was found in 35% of patients,
during pharyngeal contraction in 70% and after swallowing in
10%; 15% of patients had aspiration at different moments of
the swallowing. The VFS findings are described in Table 3.
During follow-up (Table 3), an improvement in oral and
pharyngeal function was observed. Thus, at 1 year of follow-up,
40% patients had some alteration in tongue control (the most
prevalent was palatoglossal dysfunction in 25%) and 30% had
delayed PDT. Aspiration persisted in 40%, with pre-swallowing
being the most prevalent moment. Evolution during the recov-
ery of different types of aspiration is also detailed in Table 3.
When VFS findings were analyzed in relation to the vascu-
lar territory affected, some interesting differences found should

The American Journal of GASTROENTEROLOGY
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Table 1. Clinical abnormalities, therapeutic interventions, feeding mode, and BMI at baseline and during follow-up

Baseline (%)

Clinical findings

Lingual control alteration 50 50
Palatal and gag reflexes abolition 55 55
Coughing during swallowing 65 60
Change in voice quality 15 —
Laryngeal elevation 15 15
Oral cavity residue 5 50
History of pneumonia 70 5
Therapeutic interventions
Changes in diet 80 65
Oromotor exercise 75 65
Postural maneuvers 75 45
Active maneuvers 25 20
Feeding mode
Gastrostomy 25 10
Gastrostomy + oral 45 40
Modified oral 30 25
Normal oral 0 25

BMI (range 18-28) 21.4 (15.5-33.5)

BMI, body mass index.

be pointed out: patients with stroke in the posterior vascular
territory showed more severe alteration. One-third had tongue
alteration, 42% palatoglossal closure dysfunction and one-
third a delay in triggering swallowing reflex; also, more severe
dysfunction in swallowing physiology persisted in these
patients at the end of follow-up (Table 4).

Temporal measurements of oropharyngeal swallow
Atbaseline evaluation, mean duration of all temporal measure-
ments (OTT, PDT and PTT) was longer than normal; the exact
quantification at baseline and during follow-up are detailed
in Tables 3 and 5. During follow-up, we found progressive
normalization in the duration of OTT, with the mean dura-
tion being normal at one month, whereas the mean duration
of PDT and PT'T, albeit reduced, persisted abnormally longer
at 1 year of follow-up.

In the analysis according to vascular territory, we found
a longer mean duration of PDT and PTT at baseline in the
posterior territory lesions; no difference was found in the
mean duration of OT'T, but a significant difference was observed
in the mean duration of PDT. An important difference was
also found in evolution: in the anterior territory lesions, the
mean duration of these temporal measurements was normal

The American Journal of GASTROENTEROLOGY

1 month (%)

22.09 (15.2-34.5)

3 months (%) 6 months (%) 12 months (%)

45 40 35
55 55 55
65 40 40
15 15 10
0 0 0
0
60 35 35
40 30 20
15 5 10
15 10 10
5 5 5
25 25 10
35 10 25
35 60 60

23.32 (16.70-34) 23.42 (16.7-34) 23.94 (17-34)

at 3 months, in contrast to the posterior territory in which at
1 year the mean duration of PDT and PTT measurements
persisted longer (Table 5). The temporal measurements accord-
ing to the moment of aspiration are also detailed in Table 5.
Note that patients with pre-swallowing aspiration had a longer
mean duration of PDT and PPT, and at the end of follow-up they
persisted abnormally longer.

Thirty-five percent of patients who had aspiration were silent
aspirators, with no clinical or exploratory data raising the sus-
picion of aspiration. It is of note that the number of patients
with aspiration on VFS examination decreased progressively
during the 1-year follow-up (Table 3): 65% at 3 months and
40% at 6 months and 1 year. Note that the most significant
change occurred at 6 months.

Also, evolution differed in relation to vascular territory. In
the anterior territory lesions, patients with aspiration decreased
to 37% at 1 month and 3 months, and at 6 months and 1-year
aspiration persisted in only 12%. In the posterior territory
lesions, more than one-third had aspiration at 3 months, and
the aspiration persisted in 58% at 1 year.

The specific mechanisms of aspiration and its evolution in
relation to the vascular territory affected are detailed in Table 4.
It is important to note that, in anterior territory lesions,

www.amjgastro.com
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Table 2. Clinical abnormalities, therapeutic interventions, and feeding mode at baseline and during follow-up according to the

affected vascular territory

Baseline 1 month 3 months 6 months 12 months
AVT PVT AVT PVT AVT PVT AVT PVT AVT PVT
Clinical findings®
Lingual control alteration 37.5 58 37 58 37 50 37 42 25 42
Palatal and gag reflexes abolition 25 83 25 83 25 75 25 75 25 75
Coughing during swallowing 75 58 37 75 37 88 12 58 12 58
Change in voice quality 25 16 — — — — — — — —
Laryngeal elevation 0 25 0 25 0 25 0 25 0 17
Oral cavity residue 12 0 12 — 0 0
History of pneumonia? 62.5 75 0 8 0 0 0 0 0 0
Therapeutic interventions?
Changes in diet 100 67 37 83 37 79 12 50 12 50
Oromotor exercise 50 92 37 83 37 50 12 42 B
Postural maneuvers 87 68 37 50 37 25 0 8 0 17
Active maneuvers 25 25 12 25 12 25 0 18 0 17
Feeding mode?
Gastrostomy 0 83 0 17 0 9 0 8 8
Gastrostomy + oral 50 0 12 58 12 33 12 33 17
Modified oral 50 17 25 25 25 46 0 17 12 B
Normal oral 0 0 63 63 12 88 42 88 42

AVT, anterior vascular territory; PVT, posterior vascular territory.
aPercentage of patients.

the only patient who persisted with aspiration at the end of
follow-up had pre-swallowing, while in patients with poste-
rior territory lesions, the most frequent moment was during
and pre-swallowing.

During follow-up, the number of silent aspirators also
decreased: the first examination revealed 35% of patients,
27% at 1 month and no patients after 3 months. During
follow-up, four silent aspirators in the first examination recov-
ered cough (two in the first month and the other two at 3 months
of follow-up). Three patients who were silent aspirators at base-
line continued aspirating at 1 year of follow-up, but recovered
cough reflex during follow-up (all three cases were stroke in
the posterior vascular territory).

The bolus texture that led to aspiration is depicted in
Figure 1. Note that at baseline all patients had liquid aspiration
and also 10 with nectar and 5 with pudding. During follow-up,
a significant improvement was observed so that at 12 months
all the eight patients with persistent aspiration were found
to have aspiration with liquid viscosity, five with nectar and
only one with pudding. (The only patient with stroke in the
anterior vascular territory who continued to have aspirations
did so with liquid and nectar viscosities).

© 2009 by the American College of Gastroenterology

Therapeutic interventions

On the basis of the result of VES assessment, specific compen-
satory strategies and swallow maneuvering were introduced
depending on the moment of aspiration. Thus, after base-
line evaluation, diet changes (increased bolus viscosity) were
prescribed in 80% of patients, postural maneuvers (cervical
flexion) in 75% and active maneuver (supraglottic swallow-
ing and Mendelson maneuver) in 25%. In addition, oromo-
tor exercises were indicated in 75% of patients. Treatment
was changed according to results after each VFS examination
(Tables 1 and 2).

Clinical performance
During follow-up, an improvement was observed in feed mode
(Table 1). On admission, 70% of the patients were being fed
by nasogastric or gastrostomy tubes, whereas at one year of
follow-up only 15% were being fed by gastrostomy (5% exclu-
sively and 10% combined with oral intake) and the remain-
ing patients were eating by mouth (60% normal diet and 20%
modified oral diet).

In relation to the vascular territory, a significant difference
was found. In the anterior territory at baseline, 50% of patients

The American Journal of GASTROENTEROLOGY
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Table 3. Videofluoroscopic abnormalities at baseline and during follow-up

Baseline (%)

Videofluoroscopic findings

1 month (%)

3 months (%) 6 months (%) 12 months (%)

Increased OTT 40 40 25 15 15
Tongue control alteration 65 55 55 45 40
Piecemeal deglutition 45 40 30 25 20
Reduced palatoglossal closure 30 25 25 25 25
Pharyngeal residue 10 10 10 5 5
Nasopharyngeal penetration 5 0 5 0 0
Cricopharyngeal dysfunction 10 10 5 5 5
Increased PDT 70 55 45 85 30
Increased PTT 70 50 40 30 25
Airway penetration 65 50 30 30 30
Airway aspiration 100 75 65 40 40
Silent aspiration 35 27 0 0 0
Moment of aspiration
Pre-swallowing 352 25 25 25 25
During swallowing 702 50 35 20 20
Post- swallowing 102 10 5 5 5
Temporal items (sec) (mean and range)
OTT (normal value <1.5) 1.54 (0.26-3.6) 1.26 (0.22-3.5) 0.90 (0.10-2) 0.90 (0.20-3) 0.80 (0.20-3)
PDT (normal value <0.24) 0.81 (0.06-4) 0.77 (0.08-4.24) 0.75 (0.12-5) 0.53 (0.12-3) 0.50 (0.02-3)
PTT (normal value <1) 1.53 (0.68-4) 1.45(0.7-5) 1.39 (0.66-5) 1.19 (0.66-4) 1.17 (0.62-4)

OTT, oral transit time; PDT, pharyngeal delay time; PTT, pharyngeal transit time.

aIn three patients, aspiration was observed at two different moments: pre-swallowing and during pharyngeal contraction in two and during pharyngeal contraction and

post-swallowing in one.

had combined oral and gastrostomy nutrition and at 12 months
no patient was being fed exclusively by gastrostomy, only 12%
had modified oral diet and the remaining 88% were ingesting
a normal diet. In contrast, in the posterior vascular territory
lesions at 12 months of follow-up, 25% were being fed by gas-
trostomy (8% exclusively and 17% in combination with oral
intake), and the rest were eating by mouth (33% modified and
42% normal diet) (Table 2).

An improvement in the patients’ nutritional status was also
observed: body mass index rose from a mean of 21 at baseline
to 24 at 1 year (Table 1).

It should be emphasized that only one patient during the
whole follow-up period had a significant respiratory infection
(it occurred in the first month of follow-up and he failed to fol-
low the recommendations).

Predictive factors of aspiration

The presence of aspiration during the 12 months of follow-
up was related to the following baseline variables: vascular
territory (P=0.047), gag reflex abolition (P=0.001), PDT

The American Journal of GASTROENTEROLOGY

(P=0.047) and palatoglossal seal dysfunction (P=0.023). It is
noteworthy that no significant correlation was found between
aspiration at 12 months and a history of pneumonia (P=0.45)
or cough (P=0.63).

Patients who still showed aspiration at 1 year had pro
longed PDT and PTT at baseline compared with patients
without aspiration. In patients with aspiration, OTT was
1.4+0.36s, PDT 1.2+0.44s and PTT 1.8+0.36s vs. OTT
1.4+0.30s, PDT 0.5+0.11 s and PTT 1.4+0.16s in patients with-
out aspiration.

DISCUSSION

The previous reported incidence of oropharyngeal dysphagia
during the acute phase of stroke ranged from 22 to 70% (1-5).
These variations could be due to differences in the definition
of dysphagia, method of assessing swallowing function, time
elapsed since the stroke and the type and number of stroke
patients evaluated. In a previous report we showed oropharyn-
geal dysphagia to be frequent in patients not recovered from

www.amjgastro.com
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Table 4. Videofluoroscopic abnormalities at baseline and during follow-up according to the affected vascular territory

Baseline
AVT PVT AVT
Videofluoroscopic findings (%)
Increased OTT 50 B8 25
Tongue control alteration 50 75 37
Piecemeal deglutition 37 50 25
Reduced palatoglossal closure 12 42 12
Pharyngeal residue 12 8 12
Nasopharyngeal penetration 0 8 0
Cricopharyngeal dysfunction 12 8 12
Increased PDT 62 75 25
Increased PTT 75 67 37
Airway penetration 62 66 37
Airway aspiration 100 100 37
Silent aspiration 25 41 5
Moment of aspiration (%)
Pre-swallowing 12 422 12
During swallowing 88 58 37
Post-swallowing 0 17° 0

1 month

6 months 12 months
PVT AVT PVT AVT PVT AVT PVT

3 months

25 25 16 12 17 0 8
67 37 66 37 50 25 50
50 25 33 25 25 12 25
3 12 33 12 33 12 33
8 0 8 0 8 0 8
0 0

8 0 8 0 8 0 8
58 12 58 12 42 0 42
58 12 50 12 €S 0 ES
58 25 50 25 B 25 ES
100 37 88 12 58 12 58
15 0 0 0 0 0 0
42 12 3B 12 25 12 ES
58 12 50 0 B 0 B
17 0 8 0 8 0 8

AVT, anterior vascular territory; OTT, oral transit time; PDT, pharyngeal delay time; PTT, pharyngeal transit time; PVT, posterior vascular territory.
2In two patients aspiration was observed at two different moments: pre-swallowing and during pharyngeal contraction; in one patient aspiration was observed at two

different moments: during pharyngeal contraction and post-swallowing.

severe stroke after the acute phase, with 66% showing aspira-
tion on VFS (22).

The studies that assessed the natural history of swallowing
function after acute stroke suggested that swallowing recov-
ers quickly; however, those studies relied on bedside clinical
examination to diagnose dysphagia and only assessed swal-
lowing function for short periods, such as 2 weeks after stroke
(3,12). There are few prospective studies on the natural history
of dysphagia after acute stroke in which swallowing function
was assessed clinically and videofluoroscopically and patients
were followed up for no more than 6 months (2,9,13). Thus,
longitudinal studies with 1 year of follow-up that determined
objectively at what moment swallowing physiology normalized
during stroke evolution were lacking.

In this study, performed in patients with a VFS diagnosis
of aspiration, the main biomechanical swallowing alterations
found were: delayed swallowing reflex and increase in mean
PTT duration in three quarters of patients and dysfunction
in lingual function in more than half. Most of the aspirations
occurred during pharyngeal contraction, with one-third of
patients being silent aspirators. However, the notable part of
our study was that a significant improvement was observed in
swallowing physiology during follow-up, with progressive nor-
malization of swallowing phase duration and a decrease in the

© 2009 by the American College of Gastroenterology

number of laryngeal aspirations; the most significant reduc-
tion in aspiration occurred between 3 and 6 months, whereas
between 6 months and 1 year no significant changes were
produced. Thus, at 3 months, 65% of patients had aspiration
and 40% at 1 year.

Follow-up studies performed to date showed that 15% of
patients were aspirating at 1 month after stroke (13) and in the
study published by Mann et al. (2) 25% at 6 months. In our
study, some aspiration persisted in 40% of patients at 6 months;
however, it is important to highlight that only 12% of patients
with stroke in the anterior territory and 58% in the posterior
territory were aspirating and these results were maintained at 1
year of follow-up. No previous reports described these findings.

Biomechanical measurements of oropharyngeal swallow
provide an objective measurement of several swallow param-
eters for a more precise definition of the nature of deglutition
disorders and more accurate follow-up. In our study, the initial
quantification and evolution differed according to the vascu-
lar territory affected. At baseline, PDT and PTT were longer
in patients with posterior vascular lesion, and persisted abnor-
mally longer at one year of follow-up, unlike patients with
stroke in the anterior vascular territory in whom, at 3 months,
the mean duration of all temporal measurements was within
normal range.

The American Journal of GASTROENTEROLOGY
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Liquid aspiration

Nectar aspiration

Tracheal Aspiration in Stroke

Pudding aspiration

Number of patients
5
\

Baseline 1 month

3 months

6 months 12 months

Figure 1. Number of patients with aspiration according to bolus viscosities during follow-up. Note that at baseline all patients had aspiration with liquid
viscosity and at 1 year of follow-up only six patients had aspiration with liquid, two with nectar and one with pudding.

The results of our study suggest that some clinical and VFS
variables may allow us to predict whether aspiration will
persist or disappear. We found aspiration persisting at 1 year
to be significantly related to vascular territory, gag reflex aboli-
tion, palatoglossal seal dysfunction and increase in the dura-
tion of PDT at baseline. Moreover, our results suggest that the
only clinical bedside swallowing assessment that can provide
information that alerts us to possible persistent aspiration was
velopharyngeal reflex abolition detected in the first evaluation.
Several studies have shown that absence of this reflex does
not correlate with the risk of aspiration (23-25); however, our
results corroborated findings reported by other authors where
the gag reflex was an indicator of risk of aspiration (5,26-29).
In a previous longitudinal study in patients with aspiration
secondary to traumatic brain injury, we also found the same
significant correlation (30).

It is noteworthy that patients who had aspiration at 1 year
of evolution had longer mean measurements of PDT and PTT
at baseline than those without aspiration. Mann et al. (2) showed
penetration and delayed oral transit to be the independent
baseline predictors of swallowing abnormality at 6 months after
stroke. In a more recent study, Han et al. (31) found VES items
associated with poor prognosis (6 months of follow-up) to be
tongue-to-palate contact, reduced laryngeal elevation, pyri-
form sinus residue and aspiration. Our study found a significant
relationship between persisting aspiration in patients with
palatoglossal seal dysfunction and an increase in the duration of
PDT at baseline.

It is important to note that although the most prevalent mecha-
nism of aspiration at baseline occurred during pharyngeal con-
traction, at 1 year it was before swallowing (50% of patients with
persisting aspiration), and this dysfunction paralleled the per-
sistence of palatoglossal seal alteration and the increase in mean
duration of PDT. It should also be emphasized that although post-
swallowing aspiration secondary to upper esophageal sphincter
dysfunction was rare (10% at baseline vs. 5% at 1 year) it is highly
disabling, as at the end of follow-up the only patient with this alter-
ation had to be fed exclusively by gastrostomy.

© 2009 by the American College of Gastroenterology

It is also noteworthy that during follow-up a reduction was
found in the number of silent aspirators. Published data indi-
cate that the incidence of silent aspirators ranges from 30 to 60%
(9-12,19,32). In our study group, more than one-third of the
patients were silent aspirators at baseline, with different preva-
lence in relation to the vascular territory affected; no patient at
1 year of follow-up had silent aspirations. Moreover, some silent
aspirators recovered cough reflex during follow-up. In a previ-
ous report on patients with neurogenic dysphagia secondary to
traumatic brain injury we found the same evolution (30).

According to the pathophysiologic mechanism of aspiration
(diagnosed by VEFS), different therapeutic strategies were indi-
cated (22,32), the most important being diet changes, followed
by oromotor control exercises and postural and active maneu-
vers. Itis noteworthy that, with this swallowing therapy, only one
patient had a significant respiratory infection (he failed to fol-
low the recommendations) and that nutritional status improved
during follow-up, a significant aspect bearing in mind that the
development of pneumonia is seven times more likely in stroke
patients who aspirate than in those who do not (33).

Overall, the swallowing outcome at 1-year for the popula-
tion sampled was good (85% oral intake either normal or with
modifications) and, very interestingly, different according to
the affected vascular territory: no patient with anterior territory
lesions was fed exclusively by gastrostomy and more than three
quarters were on a normal diet, whereas one quarter of patients
with posterior territory lesions persisted with gastrostomy (8%
exclusively and 17% combined with oral intake), and less than
half were on a normal diet.

This study was an attempt to identify clinical and VEFS fac-
tors at baseline associated with aspiration and feeding outcome
at 1 year of follow-up in stroke patients. Nevertheless, it is
impossible to know to what degree outcome was dependent on
specific therapeutic measures aimed at improving swallowing
function, to spontaneous evolution, or whether results might
even be improved by some other therapeutic strategies. As this
was not a comparative trial and there was no control group,
attributing the improvement to therapeutic intervention is only

The American Journal of GASTROENTEROLOGY
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hypothetical. In fact, some of these patients might have
improved without any intervention but these aspects should be
investigated in future studies.

In conclusion, the evolution of orpharyngeal dysphagia

in stroke patients was towards improvement in swallowing
physiology; the number of aspirations decreased progressively,
with the most significant reduction observed between 3 and 6
months, with significant differences according to the vascular
territory affected. Patients with oropharyngeal reflex abolition
on clinical examination, palatoglossal seal impairment and
PDT abnormally long on VFES had a greater likelihood of con-
tinuing to have aspiration at 1 year. However, with an appropri-
ate therapeutic approach (based on VES results), the majority
of these patients should achieve oral feeding without respira-
tory complications and improved nutritional status.
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WHAT IS CURRENT KNOWLEDGE

/Oropharyngeal dysphagia is frequently present in the
acute phase of stroke.

\/It has been suggested that swallowing function is
recovered quickly after acute stroke, but data are
inconsistent.

\/There is a lack of longitudinal studies with more than
6 months of follow-up.

WHAT IS NEW HERE

\/Swallowing physiology in stroke greatly improved during
follow-up, mainly between 3 and 6 months, and the
number of aspirations decreased progressively.

\/Different evolution was found in relation to the location
of the vascular territory lesion.
/Several prognostic factors, including location of the

lesion and videofluoroscopic findings at baseline, are
described.
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Evolution of tracheal aspiration in severe traumatic brain
injury-related oropharyngeal dysphagia: 1-year

longitudinal follow-up study

R. TERRE & F. MEARIN

Functional Digestive Rehabilitation Unit, Institut Guttmann, Neurorehabilitation Hospital, University Institute Affiliated with

the Autonomous University of Barcelona, Badalona, Spain

Abstract The aims of the article were to ascertain the
clinical evolution and prognostic factors of aspiration
recovery and feeding outcome in patients with severe
traumatic brain injury (TBI) and a videofluoroscopic
(VES) diagnosis of tracheal aspiration. Twenty-six
patients with severe TBI and VFS diagnosis of tracheal
aspiration were prospectively evaluated. Clinical
evaluation of oropharyngeal dysphagia and VEFS
examination were performed at admission and
repeated at 1, 3, 6 and 12 months of follow-up. At
admission, all patients had VES aspiration. During
follow-up, an improvement was observed in both oral
and pharyngeal function, with the number of patients
with aspiration decreasing progressively. The most
significant change occurred in the examination made
at 3 months. At 1 year, only 23% of patients had
aspiration. No patient had clinically significant respi-
ratory infections during the follow-up period. Persis-
tent aspiration at 1 year of follow-up correlated with
baseline variables: Rancho Los Amigos Level Cogni-
tive Function Scale score, Disability Rating Scale
score, tongue control alteration, velopharyngeal reflex
abolition and delay in triggering swallowing reflex.
Swallowing physiology in severe TBI greatly improved
during follow-up and the number of aspirations
decreased progressively, with the most significant
reduction at between 3 and 6 months of evolution.
This study revealed several prognostic factors for per-
sisting aspiration: neurological involvement (evalu-
ated with the Rancho Los Amigos Level Cognitive
Function Scale and Disability Rating Scale), tongue
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control alteration, oropharyngeal reflex abolition and
delay in triggering swallowing reflex at baseline.

Keywords aspiration, deglutition, dysphagia,
outcome, traumatic brain injury, videofluoroscopy.

INTRODUCTION

Swallowing impairment is frequent in patients with
severe traumatic brain injury (TBI) admitted for reha-
bilitation,'™ and may be followed by pulmonary and
nutritional complications.® This is particularly evident
in acute care medical settings, where dysphagia has
been identified as a significant contributing factor to
mortality and morbidity in TBI patients.®” However,
despite the significance of dysphagia following TBI,
limited data are available regarding the natural history
of swallowing disorders or the impact of various
contributing factors on prognosis and outcome in this
population. Long-term swallowing impairment is sim-
ilarly under-studied compared to other outcome
domains. Published TBI outcome studies are skewed
towards global measurements and/or measurements
within the behavioural and cognitive rather than
swallowing or physical domains.®

Brain injury patients may have neurological impair-
ment that affects oral, pharyngeal and oesophageal
function and disrupts cognitive and behavioural pro-
cesses implicated in the swallowing mechanism.
Common physiological changes that increase the risk
of aspiration include delay in swallowing response and
reduced tongue control.® The aspiration rate reported
in the literature was 38-65%>%° these differences
could be explained by different concepts of dysphagia,
methods used to evaluate it, severity of the TBI and
time elapsed between injury and assessment. The
physiological reaction to aspiration is reflex coughing,
with a high percentage of silent aspirators (aspiration
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induces no coughing) among neurological cases: from
40% to 60% according to the literature.'° Obviously,
these patients have a high risk of aspiration pneumo-
nia. However, on discharge from a rehabilitation
facility, 75-94% of the total dysphagic population were
oral feeders.'/!0!!

Risk factors for dysphagia and the process of dysphagia
resolution after TBI are poorly understood. Preliminary
data indicated that the association of injury severity,
cognitive state and ventilatory status may help to pre-
dict swallowing outcomes.>'? We previously observed
that improvement in cognitive disability status
paralleled resolution of the swallowing dysfunction.’

The aim of this study was to evaluate prospectively
the prognosis, and clinical and videofluoroscopic (VES)
prognostic factors at baseline, of aspiration recovery
and feeding outcome in patients with severe TBI and
VES diagnosis of tracheal aspiration during 12 months
of follow-up.

PATIENTS AND METHODS

A prospective evaluation was conducted in 26 patients
(20 men, six women) with severe TBI, Glasgow Coma
Scale 4 (range 3-8), and VFS diagnosis of aspiration, of the
total of 51 patients with severe TBI admitted for
neurorehabilitation treatment, with clinically sus-
pected neurogenic dysphagia referred for VES evaluation
between January 2005 and June 2007. Mean age was
34 years (range: 16-58 years) and mean time elapsed
from TBI and baseline evaluation (clinical and VFS) was
3 months (range: 2-5 months). All patients had a history
of orotracheal intubation and tracheostomy.

Outcome was evaluated with cognitive assessment
using the Rancho Los Amigos Level Cognitive Func-
tion Scale (RLCF),'® and the degree of disability with
the Disability Rating Scale (DRS).'* The RLFC consists
of eight levels ranging from 1 (no response) to 8
(purposeful, appropriate). The DRS produces a quanti-
tative index of disability across 10 levels of severity,
from score 30 (death) to O (no disability). Mean
cognitive score function was 4 (range: 3-7) according
to RLCF and 18 (range: 6-21) according to DRS.

The following morphological diagnoses were made
according to neuro-imaging evaluation (computed
tomography and/or magnetic resonance imaging): focal
contusion 65%, subarachnoid haemorrhage 19%, dif-
fuse axonal injury (DAI) 31% and subdural haematoma
19%; 34% of patients had more than one lesion.

Follow-up was made at 1, 3, 6 and 12 months from
baseline. Time elapsed from TBI injury to baseline
evaluation ranged from 2 to 5 months and no signifi-
cant differences in evolution were observed according

Neurogastroenterology and Motility

to these parameters (see Results). Thus, all follow-up
measurements are from baseline.

Clinical and neurological evaluation

Clinical evaluation of oropharyngeal dysphagia was
made on admission and based on examination of
different aspects: (i) tongue function by assessing
anterior tongue movement; (ii) labial function; (iii)
velopharyngeal reflex abnormalities (palatal and gag
reflexes); (iv) coughing during oral feeding; (v) changes
in voice quality after swallowing; and (vi) laryngeal
elevation during swallowing: the hyoid movement
during swallowing was also assessed.

Presence of coughing after swallowing and changes in
voice quality on swallowing liquids, nectar and pudding
were also evaluated; for this purpose, patients were
asked to pronounce the word ‘hello’ after each swallow
and any change in voice quality compared to that prior to
swallowing was assessed. Resource® (Novartis Con-
sumer Health S.A, Barcelona, Spain) was used to thicken
the liquid and make the nectar and pudding.

The variables of tongue function, labial function and
laryngeal elevation were evaluated as correct or incor-
rect function depending on whether their physiology
was considered normal or not.

Videofluoroscopic examination

The examination was carried out with boluses of 3, 5,
10 and 15 mL of pudding, nectar and liquid viscosities,
with the patient seated and X-ray in the lateral
projection. The full swallowing sequence was high-
power recorded by the Kay Digital Swallowing
Workstation (Lincoln Park, NJ, USA). Gastrografin®
(Madrid, Schering, Spain) as a contrast and Resource®
(Novartis Consumer Health S. A.) as thickener are used
as standard in our Unit. A complete swallowing
sequence was recorded on high-resolution videotape.
The examination was discontinued if the patient was
unable to cooperate or recorded as aspirating. VFS was
always performed and analysed by the same physician
(RT) with long experience in this diagnostic technique.

The VFS technique was an adaptation of Logemann’s
procedure.!® In the oral phase, the following para-
meters were analysed: (i) oral transit time (OTT) - time
elapsed from the beginning of bolus movement inside
the mouth cavity until the bolus head passes the point
where the jaw crosses the base of the tongue (in normal
individuals: 1-1.25 s); (ii) tongue control — abnormal
tongue control was defined as any alteration that
reduced ability to form the bolus and propel it towards
the rear part of the mouth and pharynx; (iii) reduced
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palatoglossal closure — defined when all or part of the
bolus falls into the pharynx prematurely (before acti-
vation of the swallowing reflex); and (iv) piecemeal
deglutition — considered present when the patient
swallows the bolus in various portions.

In the pharyngeal phase, we evaluated: (i) nasopha-
ryngeal penetration, which occurs as a result of inade-
quate velopharyngeal closure or inability of the bolus to
pass through the upper oesophageal sphincter (UOS)
causingit to ascend the nasopharyngeal tract; (ii) residue
in the pharyngeal cavity after swallowing (vallecula and
pyriform sinuses) was defined as the presence of more
than 25% of the bolus (of any viscosity);!® (iii) crico-
pharyngeal dysfunction was defined as any reduction in
normal UOS opening during the transsphincteric flow of
the bolus; (iv) pharyngeal delay time (PDT), defined as
time from bolus head arrival at the point where the
shadow of the longer edge of the mandible crosses the
tongue base until pharyngeal swallow is triggered.
Triggering or onset of pharyngeal swallow is defined as
the first video frame showing laryngeal elevation as part
of the pharyngeal swallowing complex (considered to be
normal below 0.24 s);'® (v) pharyngeal transit time
(PTT), i.e. time elapsed from when the head of the bolus
goes from the base of the tongue until the tail of the bolus
passes through the cricopharyngeal region (<1 s consid-
ered normal); and (vi) penetration/aspiration — penetra-
tion defined as passage of the bolus content into the
laryngeal vestibule above the vocal cords. When food
crossed the vocal cords and entered the airways, it was
considered aspiration. The moment aspiration occurred
(before onset of pharyngeal swallow, during pharyngeal
contraction or after swallowing) was recorded. Consid-
eration was also given to the appearance or not of cough
during aspiration. Silent aspiration was defined as the
entry of food below the level of the true vocal cords,
without cough or any outward sign of difficulty. We
considered a patient as having no aspiration on VFS
when none of the bolus and viscosities analysed crossed
the vocal cords and entered the airways.

Temporal measurements (OTT, PDT, PTT) were
taken with 5-mL bolus nectar.

Videofluoroscopy is a diagnostic examination tool
available at our healthcare practice to assess patients
with clinically suspected neurogenic dysphagia. When
introduced (1999), this examination procedure was
approved by the Ethics Committee of the Institut
Guttmann.

Therapeutic interventions

Patients with a fluoroscopy diagnosis of aspiration had
a specific therapy entailing: in cases of predeglutition
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aspiration, a change in diet features (increased viscos-
ity and decreased bolus size) and postural manoeuvring
(flexed neck for better airway closure). Cases of aspi-
ration during pharyngeal contraction were treated by
changing diet features (increased viscosity and
decreased bolus size), postural manoeuvring (flexed
neck for better airway closure) and active manoeuvring
(supraglottic deglutition for better airway closure) if
the patient was able to cooperate. Postdeglutition
aspiration cases were prescribed a change in diet
features (changed viscosity and decreased bolus size)
and active manoeuvring (Mendelson manoeuvre) if the
patient could cooperate, together with motor control
exercises aimed at improving motor control of the oral
phase swallowing structures, if impaired.!”/!8

After each VFS examination, the treatment was
changed according to the afore-mentioned principles.

Assessment of clinical performance

Clinical evolution was assessed by evaluating feeding
mode, appearance of respiratory infections, weight and
body mass index (BMI) during follow-up.

Feeding modes included: normal oral mode (patients
with a normal diet), modified oral mode (oral feeding
with thickened liquids), oral diet plus gastrostomy
feeding (patients had the entire nutritional input per os
and liquids by gastrostomy tube) and nutrition by
gastrostomy tube alone.

Statistical analysis

Statistical analysis consisted of a descriptive analysis
and a bivariate analysis comparing baseline clinical
examination, temporal measurements and moment of
VES aspiration. To determine the predictive factors for
aspiration, correlation between final VFS aspiration
and baseline outcome scales (RLFC and DRS), clinical
examination, morphological diagnoses and VFS find-
ings was established by bivariate analysis.

When the predictive variable was categorical the chi-
squared test was applied and when continuous, either
Student’s t-test or aNova. To avoid problems of multi-
ple comparisons, we used the Bonferroni correction.
Significance value was set at P < 0.05.

RESULTS

Clinical examination

Several abnormalities were found on basal clinical
neurological evaluation of oropharyngeal dysphagia,
with the more significant being: tongue control dys-
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Table 1 Clinical abnormalities, therapeutic interventions, feeding mode and BMI at baseline and during follow-up

Baseline (%) 1 month (%) 3 months (%) 6 months (%) 12 months (%)
Clinical findings
Lingual control alteration 69 65 46 35 27
Labial function alteration 42 39 19 11 11
Palatal and gag reflex abolition 33 33 33 32 15
Cough during swallowing 65 47.4 50 31 23
Changes in voice quality 4 4 0 0 0
Laryngeal elevation 26 26 19 8 4
Oral cavity residue 30 27 11 0 0
Therapeutic interventions
Changes in diet features 92 69 46 32 23
Oromotor exercises 54 54 32 15 4
Postural manoeuvres 8 11 4 4 4
Active manoeuvres 11.5 11.5 4 4 4
Feeding mode
Gastrostomy 43 8 4 4 0
Gastrostomy + oral 15 38 23 15 8
Oral modified 42 35 23 12 15
Oral normal 0 19 50 69 77
BMI (mean and range| 18.4 (11-23) 19.7 (15-24.9) 20.3 (16-25) 22 (18-33) 23 (18-33)

BMI, body mass index.

function in 69 % of patients, alteration in labial function
in 42%, absent velopharyngeal reflex (palatal and gag
reflexes) in 33%, coughing during oral feeding in 65%
and alteration in laryngeal elevation in 26% of patients.
During follow-up, a progressive improvement was
found in the oral examination: at 12 months, only one-
third of the patients had lingual alterations. It is
important to note that four patients recovered oropha-
ryngeal reflex during follow-up and a significant
decrease was found in cough during oral feeding (65%
at baseline vs 23% at 12 months). Results of clinical
evaluation and its follow-up are detailed in Table 1.

Videofluoroscopic findings during follow-up

In the first examination, when the oral phase was
analysed, an increase in OTT was detected in 58% of
patients, impaired tongue control in 61.5%, piecemeal
deglutition in 54% and dysfunction in palatoglossal
closure in 19%. Analysis of the pharyngeal phase
revealed the following swallowing impairment: residue
in pyriform sinus in 8%, UOS impairment in 4%, PDT
in 27% and increased PTT in 42% of patients. The VFS
findings are described in Table 2.

During follow-up, an improvement in oral and
pharyngeal function was observed in the majority of
patients (Table 2). Thus, at 1 year of follow-up, only
seven patients had some alterations in tongue control
(increase in OTT in 27% and palatoglossal dysfunction
in 11.5%) and, in relation to pharyngeal function, only
11.5% had delayed PDT.

364

Temporal measurements of oropharyngeal swallow At
baseline evaluation, mean duration of all temporal
measurements (OTT, PDT and PTT) was abnormally
longer; the exact quantification and follow-up are
detailed in Table 2. It is important to note that during
follow-up a progressive normalization was observed in
the duration of these parameters. The mean duration of
these temporal measurements was normal at
3 months, and at 1 year only seven patients had a
longer temporal measurement.

When the moment of ‘aspiration’ was analysed in the
baseline evaluation, aspiration prior to swallowing was
found in 15% of patients, during pharyngeal contrac-
tion in 73% and after swallowing in 12%. Thirty-five
per cent of patients who had aspiration were silent
aspirators, with no clinical or exploratory data raising
the suspicion of aspiration. It is of note that the
number of patients with aspiration at VFS examination
decreased progressively during the 1-year follow-up
(Table 2): at 3 months, only half of them and at 6 and
12 months, 8 and 6, respectively. Note that the most
significant change occurred at 3 months.

It is important to note that the mean time elapsed
from TBI and baseline evaluation was similar in all
patients, regardless of the moment aspiration disap-
peared (1, 3, 6 or 12 months), with no significant
differences (P = 0.56). In only one patient was the time
elapsed from TBI to baseline evaluation 5 months, and
he continued to have aspiration at 1 year of follow-up.

During follow-up, the number of silent aspirators
also decreased. The first examination revealed 35%, at
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Table 2 Videofluoroscopic abnormalities, moment of aspiration and temporal measurements at baseline and during follow-up

Baseline (%) 1 month (%) 3 months (%) 6 months (%) 12 months (%)
Videofluoroscopic findings
Increase in OTT 58 54 38 35 27
Tongue control alteration 61.5 58 42 35 27
Piecemeal deglutition 54 42 38 27 19
Reduced palatoglossal closure 19 19 15 11.5 11.5
Pharyngeal residue 8 4 0 0 0
Nasopharyngeal penetration 0 0 0 0 0
Cricopharyngeal dysfunction 4 4 0 0 0
Increase in PDT 27 27 15 15 11.5
Increase in PTT 42 38.5 23 19 11
Airway penetration 19 15 11 15 4
Airway aspiration 100 65.4 50 31 23
Moment of aspiration
Preswallowing 15 18 15 38 50
During swallowing 73 70 77 62 50
Postswallowing 12 12 8 0 0
Temporal measurements (s)*
OTT (<1.5) 1.88 (0.3-10) 1.64 (0.3-10) 1.25 (0.3-10) 1.24 (0.3-10) 1.17 (0.3-7)
PDT (<0.24) 0.86 (0.10-11.4) 0.62 (0.08-8.2) 0.24 (0.08-1) 0.24 (0.08-1) 0.20 (0.08-0.52)
PTT (<1) 1.57 (0.34-12.48)  1.28 (0.42-10) 0.83 (0.36-1.54)  0.87 (0.36-1.5)  0.81 (0.36-1.36)

OTT, oral transit time; PDT, pharyngeal delay time; PTT, pharyngeal transit time. *Mean and range.

1 month 18% and after 3 months no patient had silent
aspiration. During follow-up, three silent aspirators in
the first examination recovered cough (two in the first
month and one at 3 months of follow-up). Only one
silent aspirator in the first control continued to have
aspiration at 1 year of follow-up, but with reflex cough.

The ‘bolus texture’ that led to aspiration is depicted
in the Fig. 1. Note that at baseline evaluation all
patients had liquid aspiration and also 18 with nectar
and 14 with pudding. During follow-up, a significant
improvement was observed, so that in the last control
in the six patients with persistent aspiration, all were
found to have aspiration with liquid viscosity, two
with nectar and only one with pudding.

30
OLiquid aspiration
B Pudding aspiration
@ Nectar aspiration

25

Patients
- - Y
S w S

wn

1st VDF 1 month 3 months 6 months 12 months

Figure 1 Number of patients with aspiration according to
bolus viscosities during follow-up. Note that at baseline all
patients had aspiration with liquid viscosity and at 1 year of
follow-up only six patients had aspiration with liquid, two
with nectar and one with pudding (VFS was performed in all
patients at all time intervals).
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Therapeutic interventions

Based on the result of VFS assessment, specific com-
pensatory strategies and swallow manoeuvring were
introduced depending on the moment of aspiration.
Thus, after baseline evaluation, dietetic changes
(increased bolus viscosity) were prescribed in 92% of
patients, postural manoeuvres (cervical flexion) in 8%
and active manoeuvres (supraglottal swallowing) in
11.5%. In addition, oromotor exercises (to improve
orolingual mobility) were indicated in 54%. Treatment
was changed according to results after each VFS
examination (Table 1).

Assessment of clinical performance

During rehabilitation and follow-up periods, an
improvement was observed in feed mode (Table 1). On
admission, more than half of the patients were being
fed by nasogastric or gastrostomy tubes (exclusively or
combined oral intake) and at 1 year of follow-up
no patients were being fed exclusively by gastrostomy,
8% had combined oral intake and nutrition by a
gastrostomy, and the remaining patients were eating
by mouth (77% normal diet and 15% modified oral
diet).

An improvement in the patients’ nutritional status
was also observed: BMI rose from a mean of 18 at
baseline to 23 at 1 year (P = 0.004) (Table 1).
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It should be emphasized that no patient had signifi-
cant respiratory infections during the whole follow-up
period.

Relationship between baseline clinical
examination, temporal measurements and
moment of videofluoroscopic aspiration

When clinical examination was correlated with the
moment of VFS aspiration, a statistically significant
relationship was found between impaired tongue func-
tion and aspiration preswallowing (P = 0.019) and
labial function and aspiration during pharyngeal con-
traction (P = 0.019). It is noteworthy that no significant
correlation was found between the moment of aspira-
tions and oropharyngeal reflex, cough, laryngeal eleva-
tion and oral cavity residue.

A positive relationship was found between baseline
OTT (P = 0.005) and PDT (P = 0.046) and the moment
of aspiration; patients with postswallowing aspiration
had longer OTT and PDT.

Predictive factors of aspiration

Putative correlations of aspiration or not at 12 months
of follow-up with baseline outcome scales (RLFC and
DRS), clinical examination, morphological diagnoses
and VES findings were studied by bivariate analysis.
A significant relationship was found with the follow-
ing variables: RLFC score (P =0.035) and DRS
(P = 0.003), tongue control alteration (P = 0.033), gag
reflex abolition (P = 0.039) and PDT (P = 0.015). It is
noteworthy that no significant correlation was found
between aspirations and morphological evaluation
with DAI (P =0.051). Using this bivariate model,
DRS at baseline was the parameter with the most
predictive power for aspiration.

Patients who still showed aspiration at 1 year, had at
baseline an RLFC score III and DRS 20 (SD 0.75), while
patients without aspiration had RLFC > IV and DRS 16
(SD 4.6). Moreover, at baseline these patients had
prolonged OTT, PDT and PTT compared to patients
without aspiration. In patients with aspiration, OTT
was 2.52+040s, PDT 225=+0.88s and PTT
3+090s vs OTT 1.68 +0.44s, PDT 0.43 £ 0.08 s
and PTT 1.10 = 0.10 s in patients without aspiration.

DISCUSSION

Swallowing impairment is common after severe TBI.
Published data indicate that the incidence ranges from
25% to 61%," "% however, the existing literature
provides scant observational data. Longitudinal reports
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on the rate and extent of recovery from swallowing
dysfunction, which are under-studied compared with
other impairments, are particularly limited. Published
TBI outcome studies are skewed towards global mea-
surements and behavioural and cognitive impair-
ments.® This study provides longitudinal swallowing
impairment data to complement the literature on
severe TBI outcome in patients with a VFS diagnosis
of aspiration.

In the existing literature, some studies evaluated
swallowing disorders and recovery from them after TBI
with clinical assessment”'° and some also with initial
VES evaluation."!"'° They reported good dysphagia
evolution in many patients and 75-94% recovered the
ability to feed orally,>®>! with impairment in the oral
phase being the most prevalent dysfunction in these
patients.””?1220 Nevertheless, longitudinal studies
that determine objectively at what moment swallow-
ing physiology normalized during TBI evolution are
lacking.

In a recently published study, in a group of patients
with severe TBI and clinically suspected dysphagia, we
found a prevalence of VFS abnormalities of 90% (with
62.5% of aspiration).’ In this study, performed in
patients with a VFS diagnosis of aspiration, the
biomechanical swallowing alterations were found
mainly in the oral phase, with tongue dysfunction in
more than half of the patients (with an increase in the
mean duration of OTT), and in the pharyngeal phase,
with a delayed swallowing reflex (with an increase in
mean PTT duration), with the most prevalent aspira-
tion mechanism occurring during pharyngeal contrac-
tion; one-third of patients were silent aspirators.
However, the major finding of our study was that
during follow-up a significant improvement was
observed in swallowing physiology, with progressive
normalization of swallowing phase duration and a
decrease in the number of laryngeal aspirations; the
most significant reduction in aspiration occurred in the
examination made at 3 months, whereas between
6 months and 1 year the change was minimal. Thus,
in the examination made at 3 months, only half of the
patients had aspiration and less than one quarter at
1 year. Our data suggest that the greatest improvement
in swallowing function occurs during the first
6 months after TBI, and continues to improve there-
after but more slowly, following the pattern of impair-
ment motor recovery.®>>

Biomechanical measurements of oropharyngeal
swallow provide an objective measurement of several
swallow parameters for a more precise definition of the
nature of deglutition disorders and more accurate
follow-up. Thus, the mean duration of all temporal
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measurements (OTT, PDT, PTT) was longer at base-
line, with all being within normal limits at 3 months
of follow-up (about 6 months from brain injury). Nev-
ertheless, at 1 year, in seven patients some of these
temporal parameters were abnormally longer. It is
noteworthy that the patients who had aspiration at
1 year of follow-up had longer mean measurements of
oral and pharyngeal phase at baseline than those
without aspiration. Some studies reported a higher
frequency of aspiration in patients with prolonged
pharyngeal phase and also delay in initiation of the
pharyngeal phase.?*2° Research on biomechanical
measurements of swallowing could help the clinicians
to develop management and treatment plans specific to
the type of swallowing problem.

It should be emphasized that a reduction was also
found in the number of silent aspirators during follow-
up. Published data indicate that the incidence of silent
aspirators ranges from 30% to 60%.'°7'%2° In our
group, more than one-third of the patients were silent
aspirators when included in the study, but none were
at 1 year of follow-up; moreover, some silent aspirators
recovered reflex cough during follow-up. Neither of
these aspects has been described previously.

Some studies assessing swallowing evolution in TBI
patients””'* found RLFC score, duration of mechani-
cal ventilation and aspiration to be predictors of
evolution. The results of our study suggest that some
clinical and VFS variables may help to predict whether
aspiration will persist or disappear. We found aspira-
tion persisting at 1 year to be significantly related to
DRS score (being this the factor with more predictive
power), RLFC score, tongue control alteration, velo-
pharyngeal reflex abolition and an increase in the
duration of PDT at baseline. Thus, the greater the
severity of TBI according to outcome scales is,
the worse recovery of swallowing function will be. It
should be noted that improved deglutition function
parallels improved neurological function®®!? and,
therefore, dysphagia appears to be a manifestation of
greater neurological and functional deficits.

Our results suggest that clinical bedside swallowing
assessment can provide information that alerts us to
possible recovery from aspiration. Impaired tongue
function and velopharyngeal reflex abolition detected
in the first evaluation bore a significant relationship
with persisting aspiration at 1 year. In relation to gag
reflex, several studies have shown that its absence does
not correlate with the risk of aspiration;**® however,
our results corroborated findings reported by other
authors where the gag reflex was an indicator of risk of
aspiration.”3*> Ramsey et al.,*® in a study of 242
patients with acute stroke, proved that the gag reflex
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is sensitive in detecting dysphagia and that an intact
gag reflex may be protective against longer-term swal-
lowing problems and the need for enteral feeding. We
previously reported that, in TBI patients, a statistically
significant correlation exists between impaired gag
reflex and aspiration occurring prior to swallowing,’
and also that in a group of stroke patients, silent
aspiration demonstrated by VFS was related to absent
gag reflex.* In view of these data, our studies suggested
that a correlation exists between gag reflex abolition
and persisting aspiration.

Overall, the swallowing outcome for the population
sampled was good, with progression to oral intake
(normal or with modifications) in all patients. Accord-
ing to the pathophysiological mechanism of aspiration
and patient cognitive and behavioural impairment,
different therapeutic strategies were indicated,”* the
most important of which were dietetic changes in
more than half of the cases, followed by motor control
exercises and postural and active manoeuvres recom-
mended in approximately one-third. It is noteworthy
that with this swallowing therapy no patient had
significant respiratory infection and nutritional status
improved during follow-up.

This study has some limitations that should be
pointed out. Firstly, the results were derived from a
hospital-referred cohort of TBI patients and may
therefore reflect some hospital-referral bias. Secondly,
the results are also likely to be influenced by the
timing of the assessment of swallowing function;
baseline assessment was undertaken within an average
of 3 months from TBI. Nevertheless, this study was a
first attempt to identify clinical and VFS factors at
baseline associated with aspiration and feeding out-
come. Thirdly, it is impossible to know to what extent
outcome was dependent on specific therapeutic mea-
sures aimed at improving swallowing function or
whether results might even be improved by some
other therapeutic strategies; these aspects should be
investigated in future studies. Fourthly, as clinical
interpretation of VFS images depends on visual judg-
ment, different studies revealed poor inter- and intra-
observer reliability. Nevertheless, aspiration and quan-
tification of oral and pharyngeal phase transit times
(the most important items of our study) have high
inter-observer reliability, over 90%.3°737

In conclusion, the evolution of orpharyngeal dys-
phagia in severe TBI patients was towards improve-
ment in swallowing physiology and the number of
aspirations decreased progressively, with the most
significant reduction observed in the examination
made at 3 months (about 6 months from brain injury).
Patients with greater neurological involvement (lower



R. Terré & F. Mearin

score on the RLF and DRS), tongue function alteration,
oropharyngeal reflex abolition on clinical examination,
and mean PDT longer on VFS had a greater likelihood
of continuing to have aspiration at 1 year. However,
with an appropriate therapeutic approach (based on the
results of VFS), these patients should achieve oral

feeding without

respiratory complications and

improvement in their nutritional status.
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Long-lasting effect of a single botulinum toxin injection in the
treatment of oropharyngeal dysphagia secondary to upper
esophageal sphincter dysfunction: A pilot study

R. TERRE, M. VALLES, A. PANADES & F. MEARIN

Unit of Functional Digestive Rehabilitation, Institut Guttmann (attached to the Autonomous University of Barcelona),
Badalona, Spain

Abstract

Objective. To evaluate the efficacy of botulinum toxin (BTX-A) injection in the cricopharyngeus muscle in patients with
neurological dysphagia caused by alteration in the upper esophageal sphincter (UES) opening and with preserved
pharyngeal contraction. Material and methods. A prospective pilot study was undertaken in 10 patients (7 brain lesions
and 3 cervical spinal cord injuries), with a minimum time-lapse of 6 months from neurological lesion to BTX-A injection.
Dysfunction of the UES opening and the presence of pharyngeal contraction were diagnosed by videofluoroscopy (VDF)
and esophageal manometry (EM). The BTX-A (100 U) injection was guided by endoscopy. Clinical, VDF, and EM follow-
ups were carried out at 3 weeks, 3 and 6 months, and at 1 year post-injection. Results. Prior to treatment, 6 patients were
fed by nasogastric tube. VDF showed impairment of the UES opening, residue in pyriform sinuses, and aspiration in all
cases. During follow-up, there was a decrease in the number of patients that had aspiration: 3 patients at one year. During
swallowing, EM showed a mean UES relaxation of 90% (range: 74.5-100%), residual pressure 3.2 mmHg (range:
0-13 mmHg) and pharyngeal amplitude 52 mmHg (range: 25-80 mmHg). At follow-up, a significant improvement in UES
relaxation (98% (89-100%)) and pharyngeal contraction (97 mmHg (35-165 mmHg)) was observed. At 3 months, 6
patients were eating exclusively by mouth. Conclusions. One single injection of BTX-A in the UES has long-lasting
effectiveness in patients with neurological dysphagia caused by alteration in the UES opening and with pharyngeal
contraction. Nevertheless, a randomized control trial should be done to confirm these results and rule out the effect of
potential spontaneous improvement of neurological injury.

Key Words: Botulinum toxin, brain injury, cricopharyngeus muscle, dysphagia, spinal cord injury

Introduction The cricopharingeus (CP) muscle (main compo-
nent of the UES) is attached to the lateral aspect of
the cricoid cartilage and separates the hypopharynx
from the esophagus. It is innervated by the recurrent
laryngeal nerves and pharyngeal plexus. When func-
tioning properly, this sphincteral muscle maintains

esophageal closure during inspiration and between

Swallowing is a highly coordinated physiologic event
that requires sequential and overlapping movements
of the facial, cervical, oral, pharyngeal, laryngeal and
esophageal muscular apparatus, all culminating in
transit of the ingested material and oral secretions
from the mouth into the stomach. Neurological

disorders adversely affecting any portion of this
coordinated sequence may lead to oropharyngeal
dysphagia. During oropharyngeal swallowing, the
upper esophageal sphincter (UES) transiently re-
laxes and is subsequently pulled upward/forward by
contractions of the suprahyoid muscles; this traction
results in active opening of the UES [1].

swallows, and briefly relaxes in coordination with the
swallow to allow for bolus transit. It also prevents
the reflux of gastric and esophageal contents into the
hypopharynx during inspiration. Dysphagia could be
caused by CP muscle dysfunction [2].

The diagnosis of UES dysfunction starts with
a careful examination of the history and can be
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confirmed by a wide variety of studies, including
videofluoroscopy (VDF), pharyngo-UES manome-
try, and electromyography of the CP muscle [3-5].
Symptoms include cervical “block” dysphagia in
which primarily solid foods get caught up at cricoid
level; patients may also describe choking symptoms,
multiple attempts at swallowing the bolus, and
nasopharyngeal reflux. Consequences can include
weight loss, aspiration pneumonia, episodes of
asphyxia due to airway obstruction, use of alternative
food consistencies, and feeding by gastrostomy
tube [6].

A wide variety of disorders that can affect the CP
muscle and cause dysphagia include neurological
disorders such as cerebral vascular accidents, amyo-
trophic lateral sclerosis or multiple sclerosis, injuries
to the pharyngeal plexus nerves or the recurrent
laryngeal nerves during head and neck surgery [6,7].

Symptoms of dysphagia secondary to UES dys-
function have been treated with mechanical dilata-
tion, pharyngeal plexus neurectomy, and surgical
myotomy [8-11]. Since 1994, botulinum toxin A
(BTX-A) has been used as an alternative to surgery
for the treatment of UES dysfunction [2,7,12,13].
The injection of BTX-A reduces the tonic and active
UES contraction; thus, only patients with absolute
or relative hypertonicity of the UES can benefit from
a BTX-A injection.

BTX-A is a neurotoxin that blocks neuromuscular
transmission by inhibition of acetylcholine release at
the presynaptic cholinergic nerve terminals. The
neuromuscular blockage is temporary, lasting from
2 to 6 months [14,15]. Intramuscular injection of
BTX-A has proven to be therapeutic in several
disorders characterized by muscle spasm, including
torticollis [15,16], blepharospasm, spasmodic dys-
phonia [16,17], and esophageal achalasia [18-20],
with good results and limited side effects. In view of
its effectiveness, relatively easy administration, and
safety record, the injection of BTX-A has gained
acceptance for the treatment of movement disorders
of the upper digestive tract and the head and neck
[21].

Various reports in the literature have described
the botulinum toxin treatment of CP dysphagia
with heterogeneous etiology; both the percutaneous
and the endoscopic techniques were used. Favorable
results were reported only in some cases; in others,
no follow-up or only a short-term follow-up was
carried out, or results were poorly reported. Further-
more, no specific long-term outcome measurements
were used to assess the previously reported results
[7,12,13,22]. Therefore, the aim of the present study
was to assess the efficacy of BTX-A injection of the
CP muscle in the treatment of neurogenic orophar-

yngeal dysphagia in patients with videofluoroscopic
UES opening dysfunction over a 1-year follow-up.
Patients were selected according to physiological
criteria (presence of pharyngeal contraction).

Material and methods

We prospectively evaluated patients with neurological
oropharyngeal dysphagia caused by UES opening
dysfunction, with a minimum time of 6 months
elapsing from the neurological lesion to botulinum
toxin infiltration. Prior to BTX-A injection, all of the
patients had been in a rehabilitation program includ-
ing speech therapy to improve UES opening, but no
improvement was observed. We evaluated 10 patients
(9 M, 1 F, mean age 56 years, range 20—76 years) with
dysphagia and UES opening dysfunction confir-
med by videofluoroscopic evaluation and pharyngo-
esophageal manometry. Some degree of pharyngeal
contraction (>25mmHg) during swallowing at
manometry had to be detected for patients to be
included in the study. Patients with no pharyngeal
contraction during swallowing were not included.
The causes of dysphagia were: 3 spinal cord injuries
operated on via an anterior route and 7 brain lesions
(6 strokes in the posterior circulation and one patient
with Lysteria-induced rhomboencephalitis). Mean
time elapsed from the neurological lesion to BTX-A
infiltration was 28 months (range: 7-108 months).
During follow-up, one patient died (at 10 months)
from cerebral hemorrhage.

This study was approved by the Ethics Committee
of our hospital, and written informed consent was
obtained from all patients.

Patients were followed clinically, videofluorosco-
pically, and manometrically at 3 weeks, 3 months, 6
months, and 1 year after the BTX-A injection.

Clinical and neurological evaluation

Clinical evaluation of oropharyngeal dysphagia was
based on examination of two different aspects:
velopharyngeal reflex abnormalities (palatal and
gag reflexes) and coughing during oral feeding. To
elicit the palatal reflex, the juncture of the hard and
soft palates or inferior edge of the soft palate and
uvula were depressed with a tongue depressor. This
contact should elicit an upward and backward
movement of the soft palate, but no reaction in the
pharyngeal walls; thus, the palatal reflex stimulates
soft palate movement. The gag reflex was elicited by
contact with the base of the tongue or posterior
pharyngeal wall with a tongue depressor. A strong,
symmetrical contraction of the entire pharyngeal
wall and soft palate should be observed as a result
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of this contact. Presence of coughing after swallow-
ing thick liquids, nectar, and pudding was also
evaluated (if the patient was able to collaborate).

Clinical evolution was evaluated by analyzing
feeding mode, subjective level of patient satisfac-
tion, and the presence of complications. Feeding
was divided into five different categories accord-
ing to food consistency and administration route:
normal oral diet, modified oral intake (consistency
and volume modifications), combination of oral in-
take with feeding by gastrostomy tube (liquids),
combined feeding by gastrostomy and oral intake
(less than 25%), and feeding exclusively by gastro-
stomy tube. During follow-up, oral feeding was
introduced depending on the results of the VDF ex-
amination.

To ascertain the level of patient satisfaction in
relation to treatment, we asked patients to give seven
answers to questions according to the following
Likert scale: worse, a lot worse, somewhat worse,
the same, better, somewhat better, much better.

With respect to complications, the effectiveness of
treatment strategies aimed at making swallowing safe
was assessed by noting the appearance of respiratory
infections during follow-up.

Videofluoroscopic examination

The examination was carried out with boluses of
Gastrografin® (Berlimed SA, Madrid, Spain) 3, 5,
10, and 15 ml, with the patient seated and X-rayed in
lateral projection. Videofluoroscopic examination
(VDF) was always performed and analyzed by the
same person (R.T.) with long experience in this
diagnostic technique. A complete swallowing se-
quence was recorded using the Kay Digital Swallow-
ing Workstation (New Jersey, USA). The
examination was conducted with boluses starting
with pudding before switching to nectar and liquid
viscosities. The examination was discontinued if the
patient was unable to co-operate or aspiration was
recorded. In the oral phase, the following parameters
were analyzed: 1) Oral transit time (OTT): time
elapsed from the beginning of bolus movement inside
the mouth cavity until the bolus head passes the point
where the jaw crosses the base of the tongue (in
normal individuals: 1-1.25 s); 2) Tongue control: any
alteration that reduces the ability to form the bolus
and its movement towards the rear part of the mouth
and pharynx; 3) Reduced palatoglossal closure:
defined when all or part of the bolus falls into the
pharynx prematurely (before activation of the swal-
lowing reflex).

In the pharyngeal phase, findings evaluated were:
1) Nasopharyngeal penetration, which occurs as a
result of inadequate velopharyngeal closure or in-
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ability of the bolus to pass through the UES causing it
to ascend the nasopharyngeal tract; 2) Residue in the
pharyngeal cavity after swallowing (vallecula and
pyriform sinuses); the amount of residue was divided
into severe if 75-100% of the bolus remained,
moderate if 50-75%, mild if 25-50%, and no residue
if less than 25% remained [23]; 3) Cricopharyngeal
dysfunction: disorders in opening of the UES, seen
as defects in posterior pharynx wall relaxation;
4) Pharyngeal delay time (PDT): defined as time
from bolus head arrival at the point where the shadow
of the longer edge of the mandible crosses the tongue
base until pharyngeal swallow is triggered. Triggering
or onset of pharyngeal swallow was defined as the first
video frame showing laryngeal elevation as part of the
pharyngeal swallowing complex; 5) Penetration/as-
piration: penetration defined as passage of the bolus
content into the laryngeal vestibule above the vocal
cords. When food crossed the vocal cords and entered
the airways, it was considered aspiration. Records
were taken of the moment aspiration occurred (before
onset of pharyngeal swallow, during pharyngeal
contraction, or after swallowing). Consideration was
also given to the appearance or non-appearance of
cough during aspiration. Silent aspiration was de-
fined as the entry of food below the level of the true
vocal cords, without cough or any outward sign of
difficulty.

Manometry

Studies were performed following the protocol of
the Spanish Group for the Study of Digestive
Motility [24]. In short, examination was done using
a 4-lumen polyvinyl tube with orifices spaced at 5-
cm intervals and radially oriented. Studies were
performed with the patient in supine position after
nasal passage of the manometric tube. UES loca-
tion and basal UES pressure were measured by the
station pull-through technique using intragastric
pressure as the zero reference. The pull-through
was repeated twice. Percentage of UES relaxation,
pharyngo-esophageal coordination and pharyngeal
contraction were assessed after at least eight 5-ml
swallows of water. Basal pressure was measured as
the maximum pressure at rest. Normal values
according to the Spanish Group for the Study of
Digestive Motility are: 54 mmHg for mean basal
pressure with a 35-87 mmHg range. UES relaxa-
tion was expressed as the percentage of sphincter
relaxation after swallowing. Complete relaxation
(100%) was considered when the UES pressure
reached O (intrapharyngeal pressure). Amplitude of
the pharyngeal contraction was quantified as the
mean contact pressure during swallowing; this was
measured 5 cm above the UES; normal values



Downloaded By: [Terré, Rosa] At: 19:05 28 July 2008

4 R. Terré et al.

according to the Spanish Group for the Study of
Digestive Motility are 65 mmHg (40-90 mmHg)
[24].

Borulinum toxin injection

BTX-A injection into the cricopharyngeal muscle
was indicated in patients with UES opening dys-
function and with pharyngeal contraction (normal or
reduced) seen on manometry. BTX-A was obtained
as a freeze-dried lyophilized preparation, and 100 U
BTX-A was dissolved in 1 ml 0.9% sterile saline
(Botox®, Westport, Ireland). This diluted solution,
equivalent to 100 U BTX-A, was injected with a
gastrointestinal endoscopic sclerosis needle (25 Ga-
varijelt Contrast Injection Therapy Needle; Boston
Scientific®, USA) guided by a flexible endoscope.
Three injection sites were selected: the posterior part
and both lateral sides of the CP muscle. The amount
of BTX-A injected at each site was 40 U for the
posterior site and 30 U for each of the lateral sites.
All procedures took place in the operating theater
under total intravenous anesthesia.

Statistical analysis

Statistical analysis was done by descriptive analysis
and bivariate analysis comparing the variables of
feeding mode, pharyngeal residue, and aspiration
pre- and 1-year post-BTX-A injection. Comparisons
of manometric results were done pre- and post-
BTX-A injection (for all controls during the follow-
up). We also investigated whether a correlation
existed between videofluoroscopic and manometric
results pre-BTX-A injection and feeding mode post-
treatment.

Statistical tests used were a non-parametric test
(Mann-Whitney U-test) and a parametric test (Stu-
dent’s z-test), with the significance set at a p-value of
less than 0.05.

Results
Clinical findings

Clinical evaluation of oropharyngeal dysphagia
showed palatal and gag reflexes to be absent in 6 of
the 10 patients and coughing during oral feeding in 7
of the 10. At the beginning of the study, 7/10
patients were fed by nasogastric or gastrostomy
tube and 3/10 by modified oral diet.

At the end of the study, all but 2 patients were
satisfied with the treatment: 5/10 considered them-
selves to be “much better”, 3/10 “somewhat better”,

and 2/10 “the same”. None of the patients reported
worsening during follow-up.

None of the patients had any complications
secondary to BTX-A injection during the follow-up
period. One patient died of cerebral hemorrhage (at
10 months of follow-up).

Videofluoroscopic examination

In the oral-phase analysis, an increase in OTT and
impaired tongue control were detected in 1 patient,
piecemeal deglutition in 2 patients, and dysfunction
in palatoglossal closure in another. In the pharyngeal
phase, PDT was observed in 4 patients; the mean
time was 1.23 s (range: 0.16—4 s). Nasopharyngeal
penetration was present in 8 patients, residue in the
pyriform sinuses in all (severe in 7 and moderate in
3), and impairment of the UES in all. Aspiration was
detected in all cases, and appeared in all patients
after swallowing (in 1 patient also during pharyngeal
contraction). It is worth noting that 30% were silent
aspirators, with no clinical or exploratory data
raising the suspicion of aspiration.

The number of patients with aspiration decreased
during follow-up (Figure 1); at 3 weeks aspiration
was detected in 6 patients, at 3 months in 5, at 6
months in 4, and at 1 year in 3. The number of
patients with aspiration at different moments of
follow-up is recorded in detail in Figure 1. It is
important to emphasize that, prior to treatment, all
patients had post-swallowing aspiration, whereas
after BTX-A injection this occurred in only 2
patients; however, another patient had aspiration
during pharyngeal contraction at 1 year.

One year post-BTX-A injection, the number of
patients with aspiration had decreased significantly
compared to pre-injection (p <0.05).

Viscosities and volumes of bolus when aspiration
was detected are delineated in Figure 2. Prior to
BTX-A injection, all patients had aspiration with
pudding viscosity (more than half with small vo-
lumes), whereas during follow-up only 2 patients
had aspiration with this viscosity (at 5ml) and 3
patients with liquid (patients having aspiration only
with liquid had it during the pharyngeal contraction,
not secondary to the residue).

Pharyngeal residue decreased after treatment: at 3
weeks it was observed in 8 patients (severe in 2 and
mild in 6), at 3 months in 7 patients (severe in 2 and
mild in 5), and in 6 patients at 6 months and 1 year
(severe only in 2).

The volume of the pharyngeal residue decreased
significantly one year after BTX-A injection com-
pared to pre-injection (p <0.05).
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Figure 1. Number of patients with aspiration during follow-up: total and according to the swallowing moment (during swallowing or post-
swallowing). Note that at one year the number of patients who had aspiration decreased from 10 to 3, and that prior to treatment all patients

had aspiration post-swallowing and only 2 at one year

Manometry

Prior to treatment, the following manometric re-
sults were obtained: UES basal pressure 34 mmHg
(range: 23-54 mmHg), UES relaxation 90% (range:
74.5-100%), residual pressure 3.2 mmHg (range:
0-13 mmHg), and average pharyngeal amplitude
contraction 52 mmHg (range: 25-80 mmHg). Ade-
quate coordination between pharyngeal contraction
and UES relaxation was found in all but one patient.

Manometry parameter evolution is presented in the
Table. After treatment, a reduction in basal pressure
was observed, with the lowest pressure at 3 weeks
(20 mmHg; range: 1044 mmHg) (p <0.05 versus

-

Number of patients

Pretozin 3weelkz 3Immths 6 moths 1yesr

—&—Total - <4 -Liquid —i—Nectr - -+~ - Pudding

pre-injection). An improvement in UES relaxation, a
reduction in residual pressure, and a significant
increase in pharyngeal contraction (52 mmHg before
BTX-A injection and 95.6 mmHg at 1 year of follow-
up) were also demonstrated (p <0.05 versus pre-
injection).

Feeding evolution

Prior to BTX-A injection, 7 patients were fed
through nasogastric or gastrostomy tubes (one had
combined oral intake with feeding by gastrostomy
tube) and 3 patients were on a modified oral diet.

NI

Number of patients

Pretoxin 3weels 3Jmoths 6 months 1yem*

—8—Pudfing - 4 -3l k- Sl - 4 - 10ml —E— 15wl

Figure 2. Number of patients with aspiration according to the viscosities and volumes tested. Note that before BTX-A injection, all patients
had aspiration with pudding viscosity (more than half with small volumes), and that at one year of follow-up only 2 patients had aspiration
with pudding viscosity (with 5ml) and 3 patients with liquid (also with 5ml).



Downloaded By: [Terré, Rosa] At: 19:05 28 July 2008

6 R. Terré et al.

Table I. Manometric data during swallowing before treatment and during follow-up (means and ranges).

Pre-BTX 3 weeks 3 months 6 months 1 year
UES basal pressure (mmHg) 34 (23.2-53.7) 20* (10-44) 28 (13-41.5) 29 (12-40.5) 28 (12-38)
UES relaxation% 90 (74.5-100) 97 (89-100) 94 (89-100) 97 (89-100) 98 (89-100)
UES residual pressure (mmHg) 3.2 (0-13) 1 (0-4.18) 2 (0-6.74) 1 (04) 1 (0-4)

Pharyngeal contraction (mmHg) 52 (25-80)

75.9* (35-105)  80.7* (35-130) 86.5* (35-120)

96.6* (35-165)

Abbreviations: UES =upper esophageal sphincter; BTX =botulinum toxin injection.

*p <0.05 versus pre-BTX-A.

During follow-up, the number of patients eating by
mouth increased. After 3 months, 6 patients were
eating exclusively by mouth, 2 had combined oral
intake and gastrostomy, and 2 were fed exclusively
by gastrostomy (Figure 3).

A relationship was found between improvement
in feeding mode and UES residual pressure during
swallowing at manometry (p <0.05) and also with
PDT at VDF (p <0.05), but not with other video-
fluoroscopic and manometric parameters.

Pathophysiological data associated with treatment failure

When the two patients without a BTX-A injection
response (they were fed exclusively by gastrostomy)
were analyzed, they were found to have incom-
plete UES relaxation (82% and 75%, respectively),
the highest residual pressure during swallowing
(7 mmHg and 13 mmHg, respectively) in the mano-
metric examination, and the longest PDT in the
videofluoroscopic evaluation (4s each). In both
patients, the cause of dysphagia was a previous stroke.

Discussion

Dysphagia secondary to UES dysfunction can be
seen in a variety of neurological disorders such as
cerebral vascular accidents, amyotrophic lateral
sclerosis, Parkinson’s disease, and multiple sclerosis,

Number of patients

| |

EPre-oxin = 3weeks I3 months Z 6months 01 year

Figure 3. Feeding evolution. Number of patients with different
feeding modes prior to botulinum toxin (BTX-A) injection and
follow-up. Notice that 3 months after treatment only 2 patients
were fed exclusively by gastrostomy.

and also after surgical procedures to the head and
neck as a result of injury to the pharyngeal or
recurrent laryngeal nerves [22,25,26].

In the present study, a group of patients with
neurological oropharyngeal dysphagia due to CP
muscle dysfunction (secondary to brain stem lesion
and post-cervical surgery) were treated with BTX-A
injection in the CP muscle and the effects were
objectively evaluated by videofluoroscopic and ma-
nometric examinations and clinically by feeding
mode and subjective satisfaction.

Real-time VDF of swallowing is the most sensitive
method for visualizing CP muscle dysfunction [27].
We were able to observe the total swallowing process
and examine the residue at the pyriform sinus,
together with aspirations, and found that after BTX-
A injection, residue and post-swallow aspiration
decreased. Only two patients had post-swallowing
aspirations secondary to the residue (these patients
continued to have severe residue) while a further
patient who had aspirations during the pharyngeal
contraction owing to insufficient laryngeal closure
pathophysiologically unrelated to UES dysfunction
(he had no aspiration with thicker viscosities).
Alberty et al. [22], in a study evaluating the efficacy
of BTX-A in the treatment of UES dysfunction by
videofluoroscopy, also found an improvement in
clinical symptoms and relative opening of the UES
after BTX-A injection; however, hypopharyngeal
retention and laryngeal penetration persisted in
some patients.

Prior to treatment, the manometric pattern was a
decreased UES basal pressure with incomplete re-
laxation during swallowing and high residual pres-
sure during swallowing. According to the selection
criteria, all patients had some degree of pharyngeal
contraction: 7 within normal limits and 3 below the
normal range. During the post-treatment follow-up,
a decrease was found in UES basal pressure, an
improvement in UES relaxation and an increase in
pharyngeal propulsion; all these results were main-
tained throughout the study period. A decrease in
UES pressure was seen to be the logical effect of
BTX-A injection but the increase in pharyngeal
contraction could be seen as paradoxical. We believe
it was due to the progressive muscle activity and
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strengthening of the pharynx after appropriate con-
ditions for deglutition appeared. It is noteworthy that
the two patients who failed to respond to BTX-A
injection had a high UES residual pressure during
swallowing in the manometric examination prior to
treatment. Therefore, this appears to be a good
predictor of a poor response, and BTX-A injection
might therefore not be indicated in patients with
these characteristics. In this respect, Zaninotto et al.
[28], in a study on patients with UES dysfunction
secondary to different etiologies, indicated that the
best predictors of successful outcome post-BTX-A
injection were less severely damaged swallowing
function, as evaluated by VDF, and the presence of
CP spasm at electromyogram (EMGQG).

We also showed the clinical effectiveness of BTX-
A injection in the treatment of dysphagia secondary
to UES opening. All our patients except two could
eat by mouth (total diet or with compensation or
restriction) and most patients also reported subjec-
tive improvement in their swallowing. No side effects
were observed in our study. Complications reported
in association with BTX-A injection in the treatment
of dysphagia secondary to cricopharyngeal dysfunc-
tion were pharyngeal tear and transient palsy of the
vocal cords [29,30].

The BTX-A dose used as reported in the literature
and its effective duration vary depending on the
injected site and type of disease [7,22,28,31]. In the
case of CP muscle dysfunction, the optimal dose and
effective duration continue to be evaluated. In pre-
vious studies, the doses reported were between 5 and
50 U [7,13,22,29,32,33] and in more recent reports
[33,34] 100 U, the same as the dose used in our study.
Theoretically, the effects are not permanent, lasting
for an average of 3—4 months, the time needed for new
neuromuscular junctions and muscle activity to be re-
established. Thus, previous reports on BTX-A injec-
tions for the treatment of UES dysfunction suggest
that the effects may only be short lived and therefore
an injection of BTX-A may not be as useful as
myotomy [35]. To date, no study has demonstrated
the maximum duration of the beneficial effects of this
procedure with objective parameters (VDF and UES
manometry). In the present study, we found that one
single injection of 100 U BTX-A was efficacious for a
period of 1 year in improving clinical and video-
fluoroscopic findings, and no patient needed to be
re-injected during follow-up. We hypothesize that
maintenance of the effectiveness, without the need for
new toxin infiltrations, as was expected, might be
attributed to two factors: first, the reduction in basal
UES pressure with a subsequent increase in phar-
yngeal pressure that permitted improvement in
sphincter relaxation; and second, the possibility of
beginning feeding by mouth, which allowed for
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implantation and maintenance of swallowing func-
tion which, in addition, permitted the strengthening
of swallowing musculature, thereby contributing to
the observed increase in pharyngeal contraction and
maintaining correct UES opening.

This study has some limitations that should be
pointed out. First, the small sample size was due to the
fact that UES opening dysfunction is infrequent in
patients with neurological oropharyngeal dysphagia
resulting from brain lesions and spinal cord injuries;
moreover, we selected patients who showed no pre-
vious improvement despite conventional swallowing
rehabilitation treatment. Second, because the inves-
tigation was designed as a pilot study, a placebo arm to
compare the efficacy of BTX-A injection was not
included; given the characteristics of these patients,
we preferred to evaluate first a hypothetical long-term
clinical response to BTX-A injection before putting
them on treatment with no expected benefit. Never-
theless, it is not entirely provable whether improve-
ment could be attributed to spontaneous evolution or
only to swallowing therapy, since 7 of our patients had
the neurological lesion for at least 1 year prior to the
BTX-A injection and had been receiving rehabilita-
tion treatment without obtaining any significant
improvement. Third, although it is true that solid-
state manometric catheters (especially those with high
resolution) are the optimal technique for UES pres-
sure evaluation, perfusion catheters have previously
been used and we were able to obtain consistent
results in the present investigation. Despite these
limitations, our results showed a clear clinical re-
sponse which, in our opinion, was attributable to the
BTX-A injection effect. Nevertheless, a randomized
control trial should be done to confirm these results
and rule out the effect of potential spontaneous
improvement of neurological injury, which might
occur even after 6 months of the acute neurological
lesion.

In view of this study, and with the previously
reported experiences, we consider botulinum toxin
injection in the UES to be a therapeutic indication
for oropharyngeal dysphagia in patients with incom-
plete sphincter relaxation who maintain a certain
degree of pharyngeal propulsion, with no or minimal
residual UES pressure during swallowing. In our
opinion, manometric examination is mandatory
when selecting patients for treatment, excluding
those with high residual pressure and lack of phar-
yngeal propulsion. Therefore, for a precise evaluation
of CP muscle dysfunction, a combined study with
VDF and UES manometry is recommended.

Declaration of interest: The authors report no
conflicts of interest. The authors alone are respon-
sible for the content and writing of the paper.
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R. Terré Boliart Resumen resultados

RESUMEN RESULTADOS

OROPHARYNGEAL DYSPHAGIA AFTER THE ACUTE PHASE OF STROKE:

PREDICTORS OF ASPIRATION.

La exploracion clinica demostrd que el 44% de los pacientes tenian alterado el
reflejo nauseoso, el 47% tos durante la degluciéon y el 13% cambios en la calidad de la
voz después de la deglucién. La exploracion videofluroscépica revel6 alguna alteracion
en el 87.5% de los casos: alteraciones en la fase oral en el 53% y en la fase faringea
en el 84% (penetracion en el vestibulo laringeo en el 48% y aspiraciéon en el 66%, la
mitad de ellos eran aspiradores silentes). La alteracién de la seguridad faringea era
mas frecuente en las lesiones del territorio vascular posterior y en aquellos pacientes
con antecedente de neumonia (p=0.004 para ambos). Se encontré una relacion
estadisticamente significativa entre los cambios en la calidad de la voz y la penetracion
en el vestibulo laringeo (p=0.0001). No se encontr6 correlaciéon entre los hallazgos de
la exploracién clinica y aspiracién. La aspiracion silente era mas frecuente en
pacientes con antecedente de intubacion orotraqueal (p=0.003) y alteracion de los

reflejos velofaringeos (p= 0.012).
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PROSPECTIVE EVALUATION OF ORO-PHARYNGEAL DYSPHAGIA AFTER

SEVERE TRAUMATIC BRAIN INJURY.

En la exploraciéon clinica encontramos que el 65% de los pacientes tenian
alterado el reflejo nauseoso y el 44% tos durante la alimentacién oral. La exploracion
videofluoroscépica reveld alguna alteracion en el 90% de los casos: 65% en la fase
oral y 73% en la fase faringea (aspiracion en el 62.5%, siendo silentes el 41%). Al alta,
el 45% seguian alimentacién oral normal, el 27% alimentacién oral modificada, el 14%
combinaban alimentacion oral y gastrostomia, y el 14% se alimentaban
exclusivamente por sonda de gastrostomia. La forma de alimentaciéon al alta se
correlacionaba de forma significativa con la puntuacion en la escala RLCF al ingreso

(p=0.04) y con la puntacién en la escala RLCF (p=0.009) y el DRS (p=0.02) al alta.
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RESOLUTION OF TRACHEAL ASPIRATION AFTER THE ACUTE PHASE OF

STROKE- RELATED OROPHARYNGEAL DYSPHAGIA.

Evaluamos de forma prospectiva veinte pacientes con ictus y diagnéstico
videofluoroscépico (VFS) de aspiracion traqueal. Al ingreso, la exploracion VFS
demostrd en el 40% de los pacientes un incremento en el tiempo de transito oral y en
el 65% alteracion en el control lingual, en la fase faringea, el tiempo medio de transito
faringeo estaba aumentado en el 70% de los pacientes y el tiempo necesario para
disparar el reflejo deglutorio estaba retrasado en el 70%. Durante el seguimiento, se
observd una mejoria de la fisiologia deglutoria, objetivandose una reduccion
progresiva del nimero de pacientes con aspiracién (la reduccién mas significativa
ocurrié a los 6 meses). La evolucién de la aspiracion traqueal se relacioné con el
territorio vascular: al afio, la aspiracion persistia en el 12% de los pacientes con lesién
en el territorio vascular anterior vs. 58% en el territorio vascular posterior. Ademas, el
numero de aspiradores silentes decrecidé del 35% al inicio del estudio a ningin
paciente a partir de los 3 meses.

La duracién media de todos los parametros temporales (OTT, PDT y PTT)
estaba alargada en la primera exploracion. Al afio de seguimiento el PDT y el PTT
persistian anormalmente alargados en pacientes con ictus del territorio vascular
posterior, a diferencia de pacientes con ictus en el territorio vascular anterior en los
que en el control efectuado a los tres meses, la media de duracién de todos los
parametros temporales estaba dentro de los limites de la normalidad.

La persistencia de aspiracion al afio de evolucion se correlacioné de forma
significativa con las siguientes variables iniciales: territorio vascular, abolicion del
reflejo nauseoso, alteracion en el sello gloso-palatal y retaso en el disparo del reflejo

deglutorio.
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EVOLUTION OF TRACHEAL ASPIRATION IN SEVERE TRAUMATIC BRAIN
INJURY-RELATED OROPHARYNGEAL DYSPHAGIA: ONE-YEAR LONGITUDINAL

FOLLOW-UP STUDY.

Evaluamos de forma prospectiva veintiséis pacientes con TCE y diagndéstico
videofluoroscépico de aspiracion traqueal. Al ingreso todos los pacientes tenian
aspiracion diagnosticada con videofluoroscopia. Durante el seguimiento observamos
una mejoria en la funcién oral y faringea, con una reduccién progresiva del nimero de
pacientes que presentaban aspiracion. EI cambio mas significativo se produjo en la
exploracion efectuada a los 3 meses. Al afio, solamente el 23% de los pacientes
presentaban aspiracion.

La duracién media de todos los parametros temporales (OTT, PDT y PTT)
estaba alargada en la primera exploracion. Durante el seguimiento observamos que a
los tres meses la duracion media de todos ellos estaba dentro de los limites de la
normalidad (no obstante, al afio de seguimiento, en 7 pacientes alguno de ellos
persistia anormalmente alargado).

La persistencia de aspiracion al afio de seguimiento se correlacion6 con las
siguientes variables iniciales: Escala RLCF, DRS, alteracion del control lingual,

abolicion del reflejo nauseoso y retraso en el disparo del reflejo deglutorio.
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LONG-LASTING EFFECT OF A SINGLE BOTULINUM TOXIN INJECTION IN THE
TREATMENT OF OROPHARYNGEAL DYSPHAGIA SECONDARY TO UPPER

ESOPHAGEAL SPHINCTER DYSFUNCTION. PILOT STUDY.

Estudio prospectivo de 10 pacientes con disfuncion en la apertura del esfinter
esofégico superior (EES). Previo al tratamiento con toxina botulinica 6 pacientes se
alimentaban exclusivamente por sonda de gastrostomia. La exploraciéon
videofluoroscépica demostré alteracion en la apertura del EES, residuo en los senos
piriformes y aspiraciéon traqueal en todos los casos. Durante el seguimiento, el nimero
de pacientes que presentaban aspiracion decrecio, persistiendo al afio de seguimiento
en tres pacientes. En la exploracion manométrica previa al tratamiento, encontramos
durante la deglucion una presién media de relajacion del EES del 90% (rango: 74.5-
100%), presion residual de 3.2 mmHg (rango: 0-13 mmHg) y una amplitud faringea de
52 mmHg (rango: 25-80 mmHg). Durante el seguimiento, observamos un mejoria
significativa de la relajacion del EES [98% (89-100%)] y de la contraccion faringea [97
mmHg (35-165 mmHg)]. Al afio de seguimiento, 7 pacientes seguian alimentacion

exclusiva por via oral.
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DISCUSION
Disfagia orofaringea secundaria a ictus y TCE grave.

La incidencia de disfagia neur6gena descrita durante la fase aguda del ictus se
encuentra entre el 22 y el 70% (45, 126-129) y en el TCE entre el 25% y el 61% (143,
146, 149, 150). Estas variaciones pueden ser debidas a diferencias en el concepto de
disfagia, método de evaluacion de la funcién deglutoria, tiempo transcurrido desde la
lesion cerebral y el tipo y nimero de pacientes estudiados.

En nuestro primer estudio al explorar videofluoroscopicamente todos aquellos
pacientes ingresados para tratamiento nueurorehabilitador, con sospecha clinica de
disfagia, encontramos que la disfagia orofaringea era un déficit frecuente para ambos
grupos. En los pacientes no recuperados después de la fase aguda del ictus,
detectamos alguna alteracion en la exploracion en el 87.5% de los casos, con una
incidencia de aspiracion del 66%; y en el estudio de pacientes con TCE las
alteraciones en la exploraciéon VFS se hallaron en el 90% con un porcentaje de
aspiracion del 62.5%.

En pacientes con disfagia neur6gena secundaria a ictus se objetiva que el
territorio vascular afecto se correlaciona con las alteraciones de la deglucién, en
nuestro primer trabajo encontramos que los pacientes con lesion en el territorio
vascular posterior tienen un mayor riesgo de aspiracion (76% vs. 50%). Estudios
previos describen una incidencia de aspiracion entre el 35% y 69% segln se analicen
infartos bulbares selectivos o infartos del tronco encefalico y hasta el 30% en los ictus
hemisféricos (47, 132, 133, 156). La mayor incidencia encontrada en nuestra muestra
puede explicarse porque predominan las lesiones hemorragicas que implican una
afectacién cerebral mas extensa. Al igual que otros estudios (130, 131), no
encontramos diferencias en las alteraciones de la deglucion entre las lesiones
localizadas en el hemisferio derecho o en el izquierdo. Si bien, otras investigaciones

describen un mayor riesgo de alteracion de la fase oral en las lesiones localizadas en
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el hemisferio izquierdo y de disfuncién faringea en las localizadas en el hemisferio
derecho (121). Robins et al (135) encuentran una mayor duracion de la fase faringea
de la deglucién y una mayor incidencia de penetracion laringea y aspiracion con el
liquido en pacientes con lesion del hemisferio derecho.

Otro punto relevante del estudio fue la correlacion encontrada entre el
antecedente de neumonia después del ictus y el diagnéstico de aspiracion en la
exploracién videofluoroscopica. Asi, en el 90% de pacientes que tuvieron neumonia
después del ictus, se observé aspiracién en la exploracién videofluoroscépica, siendo
éste el factor predictivo mas importante. La existencia de correlacion entre aspiracion y
neumonia, y viceversa ya ha sido previamente establecida (79, 157, 158). De todos
modos, en relacién con los predictores de neumonia por aspiracion, diversos estudios
publicados concluyen que la disfagia es un factor de riesgo importante, pero
generalmente no suficiente para causar neumonia, remarcando el rol de otros factores
como son la funcién cognitiva, el estado inmunolégico, enfermedades pulmonares
concomitantes y la disminucién del nivel funcional (143, 144, 146, 147). Nuestros
resultados estan en concordancia con estos hallazgos, puesto que la aspiracion se
detectd en dos tercios de los pacientes y solamente un tercio tenian el antecedente
neumonico.

En pacientes con disfagia neur6gena secundaria a TCE, la mayoria de autores
describen la alteracion de la fase oral como la disfuncién mas prevalente (143, 159,
160). Nosotros la detectamos en el 65% de los casos y vemos que su prevalencia
depende del grado de alteracion cognitiva; asi la disfuncién era presente en mas del
80% de los pacientes con una puntuacion en la escala RLCF entre 1l y Ill (grupo 1 de
nuestra clasificacion), los cuales a su vez también tienen una mayor prevalencia de
aspiracién 73% vs. 50 % (en el grupo 3). Debe destacarse que en nuestros pacientes,
las alteraciones en la fase faringea también fueron altamente prevalentes (62.5% de
aspiraciones), pero con discreta menor frecuencia que en otras series previamente

publicadas (143, 147). Estas diferencias pueden explicarse por los diferentes criterios
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de seleccién, puesto que la exploracién videofluoroscopica la efectuamos solamente
en pacientes con sospecha clinica de disfagia orofaringea.

Los escasos estudios que evalian como la funcion cognitiva se relaciona con la
funcion deglutoria (143, 147) sugieren que a medida que este déficit mejora, el
paciente es capaz de adquirir la capacidad de alimentarse por via oral. En este
estudio, observamos que la mejoria de la alteracion cognitiva va paralela a la
resolucion de la disfuncion de la deglucion. Asi la via de alimentacién al alta de
rehabilitacion se correlaciona con la puntuacion en la escala RLCF al ingreso y
también con la puntacion en la escala RLCF y DRS al alta. Siendo en estos pacientes,
la puntuacion inicial en la RLCF el mejor factor pronéstico. Ningun paciente en el grupo
3 curs6 alta de rehabilitacion alimentandose exclusivamente por sonda de
gastrostomia vs. un 20% en el grupo 1.

Los principales parametros clinicos descritos para predecir alteraciones en la
deglucién son la tos, los cambios en la calidad de la voz y la alteracion del reflejo
nauseoso. La tos es la respuesta fisioldgica a la aspiracion en individuos sanos y su
presencia durante la deglucion es un signo fiable para predecir aspiracion (39, 45). No
obstante, en pacientes con disfagia neurdgena, aproximadamente el 40-70% no
presentan tos refleja secundaria a la aspiracion (son los llamados aspiradores silentes)
(47, 49, 53). En nuestra experiencia este grupo supone la mitad de los pacientes con
ictus y un 41% de TCE con aspiracibn demostrada en la exploracion
videofluoroscépica.

Los cambios en la calidad de la voz después de la deglucién también se han
considerado un indicador de alteracion en la seguridad de la deglucién (38, 45-47). Los
encontramos Unicamente en el 12% de pacientes con ictus, correlacionandose con la
existencia de penetracién en el vestibulo laringeo en la exploracién videofluoroscépica.
Mientras que en los pacientes con TCE grave este aspecto es muy dificil o imposible

de evaluar, puesto que la mayoria de ellos tiene una alteracién severa del habla.
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El reflejo nauseoso también se ha considerado un indicador de riesgo de
aspiracion (48, 49, 51, 161); no obstante los resultados de los estudios son
contradictorios (127, 134, 136, 145, 148, 150). (Los hallazgos de este punto se
analizan con mas detalle en el segundo grupo de estudios). En pacientes con ictus
encontramos que el 44% tienen alterado el reflejo nauseoso y Unicamente hallamos
correlacion entre la ausencia de este reflejo y los aspiradores silentes (no entre la
ausencia de este reflejo y todas las aspiraciones). En pacientes con TCE el reflejo
nauseoso estaba alterado en el 65% de los pacientes, con una relacion
estadisticamente significativa inicamente con la aspiracion predeglutoria, pero no con
el resto de aspiraciones.

Por lo tanto, la exploracion clinica de la deglucién es inexacta en el diagnostico
de aspiracion silente, siendo en nuestra opinion la exploracién videofluoroscépica

esencial en la evaluacion y manejo terapéutico de estos pacientes.

Evolucion de la aspiraciéon tragueal en pacientes con disfagia orofaringea
secundaria aictus y TCE grave.

Existen pocos estudios prospectivos sobre la historia natural de la disfagia
neurégena después de la fase aguda del ictus y en el TCE grave, en los que la funcién
deglutoria se analice clinica y con videofluoroscopia y con un periodo de seguimiento
superior a 6 meses (126, 128, 138). Hasta la fecha, los trabajos que evalldan la historia
natural de la alteracion de la deglucion después de la fase aguda del ictus sugieren
que la funcion deglutoria se recupera rapidamente; no obstante no todos los estudios
se basan en la exploracion videofluoroscépica para diagnosticar la disfagia y la
mayoria evaltan la funcién deglutoria durante cortos periodos de tiempo (149, 154).
En relacion al TCE, los estudios publicados también describen una buena evolucién de
la disfagia en la mayoria de pacientes de manera que entre el 75-94% recuperan la
capacidad de alimentacion por via oral (149, 154), aunque en estos pacientes, la

literatura existente, se centra fundamentalmente en medidas globales de evolucién y la
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evolucion de los déficit cognitivos y conductuales (155). Por lo tanto, estudios
longitudinales con seguimiento de un afio que determinen de forma objetiva en que
momento se normaliza la funcién deglutoria durante la evolucién del ictus y del TCE no
existen.

En los dos estudios donde analizamos de forma prospectiva la evolucion de la
aspiracion traqueal mediante diagndstico videofluoroscépico, encontramos que las
principales alteraciones biomecanicas de la deglucion para los pacientes con ictus
fueron el retraso en el disparo del reflejo deglutorio, el incremento en la media de
duracion del PTT (tiempo de transito faringeo) en practicamente tres cuartas partes de
los pacientes y la alteracion en la funcién lingual en mas de la mitad. En los pacientes
con TCE las alteraciones més prevalentes fueron en la fase oral, con alteracion de la
funcidn lingual en también mas de la mitad de los pacientes (con un incremento en la
media de duracion del OTT —tiempo de transito oral- en el 58%), y en la fase faringea
un incremento en la media de duracion del PTT en el 42% y un retraso en el disparo
del reflejo deglutorio en un cuarta parte de los pacientes.

En ambos grupos la mayoria de aspiraciones traqueales se producen durante
la contraccién faringea, siendo un tercio de los pacientes aspiradores silentes. Durante
el seguimiento se observa una mejoria significativa de la fisiologia deglutoria, con una
progresiva normalizacion en la duracion media de las fases oral y faringea de la
deglucién y una reduccion en el nuimero de aspiraciones. La reduccibn mas
significativa de la aspiracion se objetiva entre los controles de los 3 y 6 meses,
mientras que entre los 6 meses y un afio no se producen cambios significativos. Asi,
en los pacientes con ictus en el control realizado a los tres meses el 65% de los
pacientes contintan aspirando y el 40% a los 6 meses y al afio. Los estudios de
evolucion efectuados hasta ahora revelan que el 15% de pacientes aspiraban un mes
después del ictus (130) y en el estudio realizado por Mann et al (127) el 25% a los 6

meses. En nuestro estudio, persiste un 40% de pacientes que aspiran en el control
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realizado a los 6 meses; no obstante, es importante remarcar que solo el 12% de
pacientes con un ictus del territorio vascular anterior y el 58% del posterior y que estos
resultados se mantienen al afio de seguimiento. En los TCE la reduccién mas
significativa en el nimero de aspiraciones se observa en la exploracion realizada a los
3 meses, mientras que entre los 6 meses y un afio los cambios fueron minimos. En la
exploracién efectuada a los tres meses encontramos que solo la mitad de los
pacientes presentan aspiracion y al afio menos de una cuarta parte. Nuestros datos
sugieren que la mayor recuperacion de la funcion deglutoria ocurre durante los 6
primeros meses después del TCE, posteriormente la mejoria continua pero mas
lentamente, siguiendo el patrén de recuperacién motora (155, 162) .

Las medidas biomecanicas de la deglucién orofaringea proporcionan una
medida objetiva de diversos pardmetros deglutorios. Al analizar estas medidas en
pacientes con ictus y TCE encontramos que la duracién media de todos los
parametros temporales (OTT, PDT y PTT) estaba alargada en la primera exploracion,
encontrandose diferencias en su evolucién segun el grupo estudiado. Asi en los
pacientes con ictus la cuantificacion inicial y la evolucion difieren en funcién del
territorio vascular afecto. En la primera exploracion, el PDT y el PTT estaban
alargados en pacientes con ictus del territorio vascular posterior, y persistian
anormalmente alargados al afio de seguimiento, a diferencia de pacientes con ictus en
el territorio vascular anterior en los que en el control efectuado a los tres meses, la
media de duracién de todos los parametros temporales estaba dentro de los limites de
la normalidad. En pacientes con TCE estos parametros se encontraban dentro de los
limites de la normalidad a los tres meses de seguimiento (no obstante, al afio de
seguimiento, en 7 pacientes alguno de estos parametros temporales todavia persistia
anormalmente alargado).

Los resultados de estos estudios sugieren que algunas variables clinicas y
videofluoroscopicas nos permiten predecir si la aspiracion traqueal persistira o

desaparecera. En pacientes con ictus encontramos que la persistencia de aspiracion
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en el control del afio se correlaciona de forma significativa con el territorio vascular
afecto, la abolicion del reflejo nauseoso, la disfuncion del sello gloso-palatal, y el
incremento en del PDT en la primera exploracion.

Para los pacientes con TCE encontramos que la persistencia de aspiracion al
afio de evolucion se correlaciona de forma significativa con la puntuacion en el RLCF y
DRS (este es el factor con mas poder predictivo), alteracion en el control lingual,
abolicion del reflejo nauseoso e incremento en la duraciéon del PDT en la primera
exploracién. Asi, a mayor severidad del TCE segun las escalas de evolucion, peor
recuperacion de la funcién deglutoria. Como ya se habia descrito en el primer estudio,
hay que resaltar que la recuperacion de la funcion deglutoria va paralela a la mejoria
de la funcién neurologica (143, 147) y, ademas, la disfagia representa una
manifestacion de un mayor déficit neurolégico y funcional.

En los dos estudios evolutivos, encontramos que el Unico parametro comun de
la exploracion clinica de la deglucion, que puede proporcionar informacion que alerte
de la posible persistencia de aspiracion traqueal fue la abolicién del reflejo nauseoso
detectado en la primera evaluacion (no se encontré correlacion al analizar de forma
global todos los ictus y TCE). Varios estudios han demostrado que la ausencia de este
reflejo no se correlaciona con el riesgo de aspiracién (48-50); no obstante, nuestros
resultados corroboran los hallazgos descritos por otros autores, donde la abolicion del
reflejo nauseoso era un indicador de riesgo de aspiracidon (45-47). Ramsey et al (52),
demuestran que el reflejo nauseoso es sensible en detectar disfagia y que un reflejo
nauseoso intacto puede proteger de la persistencia de problemas deglutorios a largo
plazo y de la necesidad de alimentacion enteral. En los estudios previos, ya
encontramos que en pacientes con TCE, existia una relacion estadisticamente
significativa entre la alteracion del reflejo nauseoso y la aspiracion predeglucion.
También en el estudio con pacientes con ictus, las aspiraciones silentes demostradas

con la exploracién VFS se correlacionaban con la ausencia de reflejo nauseoso. Por lo
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tanto, nuestros estudios sugieren que existe una correlacion entre la abolicion del
reflejo nauseoso y la persistencia de aspiracion.

Mann et al (127) vieron que un predictor independiente de aspiracion a los 6
meses en pacientes con ictus, era la penetracion de contraste en el vestibulo laringeo
y el retraso del transito oral en la primera exploracién. En un estudio mas reciente, Tai
et al (163) encontraron que los items videofluoroscépicos asociados a peor prondstico
evolutivo (con 6 meses de seguimiento) eran el mal contacto lengua-paladar,
reduccién de la elevacion laringea, residuo en los senos piriformes y la aspiracion
(nuestro estudio encuentra una relacion significativa entre persistencia de aspiracion y
la disfuncion del sello gloso-palatal y el incremento en el PDT en la primera
exploracion).

En relaciébn al mecanismo de aspiracién, hay que destacar que en ambos
grupos el mecanismo mas prevalente en la primera exploracién se produce durante la
contraccion faringea, encontrdndose diferencias evolutivas segun el grupo analizado.
Asi, en los pacientes con ictus, al afio de seguimiento el mecanismo de aspiracion mas
prevalente es predegluciéon (50% de los pacientes en los que persiste aspiracion), y en
los pacientes con TCE en la mitad de ellos es predeglucion y en la otra mitad durante
la contraccién faringea. También es importante remarcar, que si bien la aspiracion
postdeglucién secundaria a disfuncién del esfinter esofagico superior es poco
frecuente (10% en la primera exploracion en ictus y 12% en TCE, vs. 5% en ictus y 0%
en TCE al afio de seguimiento) es altamente discapacitante, puesto que al final del
seguimiento el Unico paciente con esta alteracion se alimenta exclusivamente por
sonda de gastrostomia.

Otro aspecto importante de nuestros estudios es que durante el seguimiento
también encontramos una reduccion en el nUmero de aspiradores silentes tanto en los
pacientes con ictus como con TCE. Estudios publicados indican que la incidencia de
aspiradores silentes oscila entre el 30 y el 70% (40, 41, 54). En nuestro grupo, mas de

un tercio de los pacientes eran aspiradores silentes al inicio del estudio (con una
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prevalencia diferente en reaccion al territorio vascular afecto para los pacientes con
ictus); mientras que al afio de seguimiento ningln paciente con aspiracion era silente.
Ademas, se constata que algunos aspiradores silentes recuperaron el reflejo tusigeno
durante el seguimiento. Ninguno de estos aspectos habian sido descritos previamente.

De acuerdo al mecanismo fisiopatoldgico de aspiracion traqueal (diagnosticado
mediante VFS) y al déficit cognitivo y conductual, se indicaron diferentes estrategias
terapéuticas (41, 59, 76, 77) siendo las mas importantes los cambios en las
caracteristicas de la dieta (en mas de las tres cuartas partes de los pacientes), seguido
de los ejercicios de control motor y de las maniobras posturales y activas. Con esta
terapia deglutoria, solamente un paciente presentd una neumonia atribuible a la
aspiracion (no siguio las recomendaciones) y el estado nutricional mejor6 globalmente
en todos los estudios durante el seguimiento, aspecto importante si tenemos en cuenta
gue el riesgo de presentar una neumonia es siete veces mas probable en pacientes
con ictus que aspiran que en aquellos que no (164).

En conjunto, la evolucién de la deglucién en la poblacién estudiada fue buena
con una progresion a la alimentacién por via oral (normal o con modificaciones) en
todos los pacientes con TCE y en el 85% de los pacientes con ictus, con importantes
diferencias evolutivas en éstos ultimos segun el territorio vascular afecto: en las
lesiones del territorio anterior ninglin paciente siguié alimentacion exclusiva por sonda
de gastrostomia y mas de tres cuartos consiguié alimentacién oral normal, en
contraste con el territorio vascular posterior, donde una cuarta parte de los pacientes
contintan alimentandose por sonda de gastrostomia (8% de forma exclusiva y un 17%
combinado con aporte oral), mientras que menos de la mitad de los pacientes siguen
alimentacion oral normal.

Estos estudios intentan identificar factores clinicos y videofluoroscépicos al
ingreso, asociados con la evolucion de la aspiracion traqueal y via de la alimentacién

al afio de seguimiento en pacientes con disfagia neurégena secundaria al ictus y TCE.
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Sin embargo, es imposible conocer que grado de evolucién depende de las medidas
terapéuticas especificas encaminadas a mejorar la funcidon deglutoria o si los
resultados pueden incluso mejorar con otras estrategias terapéuticas (0 sin
intervencion); aspectos que deberan ser analizados en estudios futuros. Ademas,
estos estudios tienen otras limitaciones que debemos apuntar. Primero, los resultados
derivan del conjunto de pacientes ingresados en nuestro hospital para tratamiento
neurorehabilitador con sospecha clinica de disfagia remitidos para exploracion VFS lo
que puede suponer un sesgo de seleccion. Segundo, los resultados estan
probablemente influenciados por el momento de exploracién de la funcién deglutoria;
la primera exploracién se efectudé dentro de un tiempo medio de evolucidn del ictus y
del TCE de tres meses. Tercero, puesto que la interpretacion clinica de las imagenes
videofluoroscopicas depende de una valoracion visual, diferentes estudios revelan
pobre fiabilidad inter- e intra-observador. No obstante, la aspiracion traqueal y la
cuantificacién de los tiempos de transito de las fases oral y faringea (items mas
importantes de nuestros estudios) tienen una elevada fiabilidad inter-observador,

superior al 90% (165, 166).

En conclusion, la evolucién de la disfagia orofaringea en pacientes con disfagia
neurdgena fue hacia la mejoria en la fisiologia deglutoria y el nimero de aspiraciones
decreci6 de forma progresiva, observandose la reduccion mas significativa en las
exploraciones efectuadas entre los 3 y 6 meses en ambos grupos con diferencias
significativas en los ictus segun el territorio vascular. Se encuentra que tienen una
mayor probabilidad de continuar aspirando al afio de evolucion aquellos pacientes con
ictus con lesion en el territorio vascular posterior, abolicion de los reflejos orofaringeos
en la exploraciéon clinica, alteracion en el sello palato-gloso y PDT anormalmente
alargado en la exploracion VFS. En los TCE, tienen mayor probabilidad de continuar
aspirando aquellos pacientes con una mayor afectacion neurolégica (evaluado con las

escalas RLCF y DRS), alteracién en la funcién lingual, abolicion de los reflejos
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orofaringeos en la exploracion clinica, y una duracion media del PDT alargado en la
exploraciéon VFS. Es decir que ambos grupos comparten como punto comun la
alteracion de los reflejos orofaringeos y el retraso en el disparo del reflejo deglutorio en
la primera exploracion. No obstante, con un manejo terapéutico apropiado (basado en
los resultados de la exploracion VFS) la mayoria de estos pacientes adquiriran la
capacidad de alimentarse por via oral sin complicaciones respiratorias y mejorando su

estado nutricional.

Long-lasting effect of a single botulinum toxin injection in the treatment of
oropharyngeal dysphagia secondary to upper esophageal sphincter dysfunction:

A pilot study.

Otro punto importante de esta tesis, es el tratamiento con toxina botulinica de la
disfagia neur6gena secundaria a disfuncion del EES. Se trata un grupo de pacientes
con disfuncién del musculo cricofaringeo (CP) (secundaria a lesion del tronco
encefélico o posterior a intervencion quirdrgica del raquis cervical) con una inyeccion
de BTX-A en el musculo CP, evaluando sus efectos de forma objetiva mediante
exploracién videofluoroscépica, manométrica y clinica (determinando el modo de
alimentacion y la satisfaccion subjetiva).

La exploracion videofluoroscépica de la deglucion es el método mas sensible
para visualizar la disfuncién en la apertura del misculo CP. Previo al tratamiento esta
exploracién objetivd que todos los pacientes tenian residuo a nivel de senos piriformes
y aspiracion postdeglucion. Después de la inyeccion con BTX-A, decrecen tanto el
residuo como la aspiracion postdeglucion, de manera que al afio en solo dos pacientes
persiste la aspiracion postdeglucion secundaria al residuo faringeo (estos pacientes
contindan con residuo severo), mientras que en el tercer paciente en el que persiste la
aspiracion, ésta se produce durante la contraccion faringea debido a un cierre laringeo

insuficiente (no secundario al residuo faringeo por disfuncion en la apertura del EES).
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Hay que destacar que a los 6 meses de seguimiento el nUmero de pacientes que
aspiraban eran cuatro (pero uno de ellos fallecié por una hemorragia cerebral a los 10

meses).

Alberty et al (113), en un estudio en que evalla la eficacia de la BTX-A en el
tratamiento de la disfuncion del EES analizada mediante VFS, también encontré una
mejoria en los sintomas clinicos y una apertura relativa del EES después de la
inyeccion de BTX-A; no obstante, la retencion hipofaringea y la penetracién laringea

persistié en algunos pacientes.

El patron manomeétrico que obtuvimos previo a la inyeccién de BTX-A fue de
una media de presién basal del EES disminuida, con relajacion incompleta y alta
presion residual durante la deglucion. De acuerdo con los criterios de seleccion, todos
los pacientes mantenian cierto grado de contraccion faringea: 7 dentro de los limites
de la normalidad y 3 debajo del rango de normalidad. Durante el seguimiento post-
tratamiento, observamos una disminucion en la presion basal del EES, una mejoria en
la relajacion y un incremento en la presion de propulsién faringea; de manera que
estos resultados se mantienen durante todo el periodo de duracién del estudio. La
disminucion de la presion basal del EES era el efecto l6gico esperado por la inyeccion
de BTX-A, mientras que el incremento de la presion de contraccién faringea podria
parecer paradojico. Nosotros consideramos que este incremento es debido a la
progresiva actividad del muasculo y la consiguiente potenciacion de la musculatura
faringea después que aparezcan las condiciones adecuadas para la deglucion. Es
importante remarcar que los dos pacientes que no respondieron a la inyeccion de
BTX-A tenian una elevada presion residual en el EES durante la deglucion en la
manometria previa al tratamiento. Por lo tanto, éste parece ser un buen predictor de
respuesta, de manera que la inyeccién con BTX-A no estaria indicada en pacientes
con estas caracteristicas. En este sentido, Zaninotto et al (167) en un estudio con

pacientes con disfuncién del EES secundaria a diversas etiologias, indicé que el mejor
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predictor de buena evolucion post-inyeccion de BTX-A era la menor severidad de la
disfuncién de la funcion deglutoria, evaluada mediante videofluoroscopia y la presencia
de espasmo del CP en la EMG.

Al analizar la eficacia clinica de la inyecciéon de BTX-A, encontramos que todos
nuestros pacientes excepto dos pudieron seguir alimentacion por via oral (dieta normal
0 con compensaciones) y la mayoria refirieron mejoria subjetiva de la deglucién. No se
observaron efectos secundarios en nuestro estudio. Si bien las complicaciones
descritas en la literatura han sido, la perforacion faringea y la pardlisis transitoria de las

cuerdas vocales (114, 168)

La dosis de BTX-A descrita en la literatura y la duracion de su efecto es
variable dependiendo de la zona de inyeccién y el tipo de enfermedad (97, 109, 113,
167). En el caso de disfunciéon del musculo CP, la dosis 6ptima y la duracién de su
efecto continua siendo evaluado. En estudios previos, las dosis descritas oscilan entre
5y 50U (97, 99, 113-115) y en trabajos mas recientes 100U (115, 116), la misma que
hemos utilizado en nuestro estudio. Tedricamente los efectos no son permanentes,
manteniéndose una media de 3-4 meses, el tiempo preciso para que las nuevas
uniones neuromusculares y la actividad muscular se restablezcan. Estudios previos
sobre el efecto de la BTX-A en el tratamiento de la disfuncién del EES, sugieren que
los efectos son de corta duracién y una inyeccién de BTX-A no puede ser tan Gtil como
la miotomia (113, 169). No obstante otras publicaciones apuntan la posibilidad de una
larga duracion del efecto de la BTX-A (112, 115, 170).

Hasta la fecha, ningln estudio ha demostrado la duracion maxima de los
efectos beneficiosos de este tratamiento con pardmetros objetivos (videofluoroscopia y
manometria esofagica). Nosotros hemos visto que una Unica inyeccién de 100U de
BTX-A fue eficaz durante un periodo de un afio, mejorando los parametros clinicos y
videofluoroscépicos, y ningln paciente precis6 una re-inyeccion durante el

seguimiento. Estos hallazgos, nos permiten hipotetizar que el mantenimiento de la
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efectividad, sin necesidad de una nueva infiltracion como era de esperar, puede
atribuirse a dos factores: primero, la reduccion de la presién basal del EES que
permite mejorar la apertura del esfinter (reduciendo el residuo faringeo y la
aspiracion); y segundo, la posibilidad de introducir alimentacién oral, que permitid la
implantacion y mantenimiento de la funcién deglutoria, que en adicion, permite
potenciar la musculatura deglutoria, contribuyendo al incremento de la fuerza de

contraccioén faringea y mantenimiento de una correcta apertura del EES.

Este estudio tiene algunas limitaciones que debemos mencionar. En primer
lugar, el pequefio tamafio de la muestra, determinado porque de hecho la disfuncion
en la apertura del EES es infrecuente en pacientes con disfagia orofaringea neurégena
secundaria a lesién cerebral o lesion medular; no obstante, se seleccionaron pacientes
que no habian mejorado a pesar del tratamiento rehabilitador convencional de la
deglucién. En segundo lugar, la falta de grupo placebo para comparar la eficacia de la
inyeccion de toxina botulinica, se debe a que la investigacion ha sido disefiada como
un estudio piloto, puesto que dadas las caracteristicas de los pacientes, preferimos
evaluar en primer lugar la hipotética larga respuesta clinica de la inyeccion de BTX-A
antes de someter al paciente a un tratamiento sin beneficio esperado. No obstante, es
improbable que la mejoria pueda atribuirse a evolucion espontanea o solamente a la
terapia deglutoria, puesto que 7 de los pacientes habian tenido la lesion neuroldgica al
menos 1 afio previo a la inyeccion de BTX-A y habian estado bajo tratamiento
rehabilitador sin mejoria significativa. En tercer lugar, si bien es cierto que los catéteres
de manometria solidos (especialmente los de alta resolucién) son la técnica Optima
para evaluar la presion del EES, los catéteres de perfusion se habian utilizado
previamente y permiten obtener resultados consistentes. A pesar de estas
limitaciones, nuestros resultados demuestran una respuesta clinica clara, que en
nuestra opinién es atribuible a al efecto de la inyeccion de la BTX-A. No obstante,

seria conveniente un estudio aleatorizado para confirmar estos resultados y descartar
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el efecto de una potencial recuperacion espontanea de la lesion neurolégica, que
podria ocurrir incluso 6 meses después de la lesién neurolégica aguda.

Por todo ello y las experiencias previamente descritas, consideramos que la
inyeccion de toxina botulinica en el EES es indicacion terapéutica para la disfagia
orofaringea en pacientes con relajacion incompleta del esfinter con adecuada
propulsion faringea, sin o minima presion residual del EES durante la deglucién. En
nuestra opinion, la exploracion manomeétrica es necesaria para seleccionar estos
pacientes para el tratamiento, excluyéndose aquellos con elevada presion residual y
falta de propulsion faringea. Por consiguiente, para una evaluacién precisa de la
disfuncion del mulsculo CP, se recomienda un estudio combinado con

videofluoroscopia y manometria del EES.

En resumen, esta tesis nos permite definir las alteraciones biomecénicas de la
deglucion en pacientes con disfagia neur6gena secundaria a ictus y TCE,
estableciendo diferencias en pacientes con ictus segun el territorio vascular afecto y en
el TCE segun la escala de funcion cognitiva (RLCF). Los estudios longitudinales
permiten determinar la evolucion de la aspiracion y de las medidas temporales de la
deglucién, determinar factores predictivos clinicos y VFS de evolucion de la aspiracion
y evaluar la efectividad de estrategias terapéuticas (demostrado con la ausencia de
complicaciones respiratorias y una mejoria de los parametros nutricionales). Con el
ultimo estudio podemos establecer las indicaciones de la infiltracibn con toxina
botulinica del muasculo cricofaringeo en pacientes con disfagia neurégena debido a
disfuncion del EES (secundario a lesion del tronco encefalico o posterior a intervencion
quirargica del raquis cervical). Estos estudios ademds, abren nuevas vias para
investigaciones futuras, entre ellas la evaluacién de nuevas estrategias terapéuticas
como son la estimulacion neuromuscular y la estimulacion magnética para modular el

reflejo deglutorio.
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CONCLUSIONES

1. Las alteraciones videofluoroscépicas son muy frecuentes en pacientes con
sospecha clinica de disfagia orofaringea secundaria a ictus o a traumatismo
craneoencefélico grave, objetivandose aspiracion traqueal en el 66% de los pacientes
con ictus y en el 63% de los traumatismos craneoencefalicos graves. Practicamente la

mitad de los pacientes tienen aspiraciones silentes.

2. La exploracion clinica de la deglucién es escasamente util en el diagndstico de
posible aspiracién silente, debiendo realizarse estudio videofluoroscopico en estos

pacientes.

3. En los pacientes con ictus, la afectacion del territorio vascular posterior y el
antecedente neumonico son factores predictivos de aspiracion. En los pacientes con
traumatismo craneoencefalico grave, la puntuacion en la escala Rancho Los Amigos

de Funcién Cognitiva al ingreso es el mejor factor pronéstico de disfagia orofaringea.

4. En pacientes con ictus o traumatismo craneoencefélico grave el nimero de
aspiraciones traqueales decrece de forma progresiva, objetividndose la reduccién mas
significativa en la exploracién videofluroscépica efectuada a los 6 meses de

seguimiento.

5. La aspiracion traqueal persiste a los 12 meses de seguimiento en el 40% de los
pacientes con ictus (12% en las lesiones del territorio vascular anterior y 58% en las

del posterior) y en el 23% de los pacientes con traumatismo craneoencefalico grave.

6. Al afio de seguimiento ningdn paciente con aspiracion la tiene de forma silente, y

algunos aspiradores silentes recuperaron el reflejo tusigeno durante el seguimiento.
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7. Los factores pronosticos de persistencia de aspiracion en los pacientes con ictus
son: la afectacion del territorio vascular posterior, la abolicién del reflejo nauseoso, la
alteracion en el sello gloso-palatal y el retraso en el disparo del reflejo deglutorio.

En los pacientes con traumatismo craneoencefalico grave los factores pronosticos de
persistencia de aspiracion son: la mayor afectacion neuroldgica, la alteracion en el
control lingual, la abolicién del reflejo nauseoso y el retraso en el disparo del reflejo

deglutorio.

8. En pacientes con disfagia neurégena, relajacion incompleta del esfinter esofagico

superior y adecuada propulsién faringea, la inyeccion de toxina botulinica en el

musculo cricofaringeo consigue buenos resultados.
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Oropharyngeal dysphagia after the acute phase of stroke:

predictors of aspiration
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Abstract Oropharyngeal dysphagia is frequent during
the acute phase of stroke, but most patients recover.
Dysphagia is related to higher incidence of aspiration,
pneumonia and death. Frequently neither clinical
history nor neurological evaluation predicts the pre-
sence of aspiration. In 64 patients not recovered from
severe stroke after the acute phase with clinically
suspected oropharyngeal dysphagia we investigated:
(i) the correlation between clinical manifestations and
videofluoroscopic findings; (ii) predictive factors of
aspiration and silent aspiration. Clinical examination
showed that 44% had impaired gag reflex, 47 % cough
during oral feeding, and 13% changes in voice after
swallowing. Videofluoroscopy revealed some abnor-
mality in 87%: 53% in the oral phase and 84% in the
pharyngeal phase (aspiration in 66%; half being si-
lent). Impaired pharyngeal safety was more frequent
in posterior territory lesions and patients with a his-
tory of pneumonia (P < 0.01). No correlation was
found between clinical evaluation findings and pre-
sence of aspiration. Silent aspirations were more fre-
quent in patients with previous orotracheal intubation
(P < 0.05) and abnormalities in velopharyngeal
reflexes (P < 0.05). We concluded that in patients not
recovered from severe stroke after the acute phase and
with suspected oropharyngeal dysphagia, clinical
evaluation is of scant use in predicting aspiration and
silent aspiration. Videofluoroscopic examination 1is
mandatory in these patients.

Keywords aspiration, dysphagia, outcome, silent
aspiration, stroke, videofluoroscopy.
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INTRODUCTION

Oropharyngeal dysphagia is frequently present during
the acute phase of stroke. Reported incidence ranges
from 22% to 70% of patients depending on the criteria
used to define dysphagia, evaluation methods and time
elapsed since the stroke.!™ Dysphagia is more likely to
occur when stroke involves the brainstem, and is
present in more than half of patients with medullary
strokes.® However, it may also occur after bilateral and
even unilateral cerebral hemisphere infarctions.”°

Dysphagia not only impairs quality of life of stroke
patients but is also related to prognosis.> Patients with
dysphagia after stroke have a higher incidence of
pneumonia, dehydration, malnutrition and death than
those without dysphagia.>®!! Aspiration following
stroke appears in approximately one-third to half of
patients,'>!3 being more frequent in those with brain-
stem lesions.! In some cases, aspiration is evident and
manifests as coughing or choking when eating; in other
cases, diminished or absent gag reflex aids the suspi-
cion of aspiration. However, in many patients, neither
clinical history nor neurological evaluation predict the
presence of ‘silent aspiration’.”*

Videofluoroscopic swallowing studies are helpful in
evaluating individual pathophysiological mechanisms
and their consequences in patients with oropharyngeal
dysphagia. Schmidt et al.'® found that the risk of
developing pneumonia increased 7.6-fold in patients
with videofluoroscopic evidence of aspiration com-
pared to those without aspiration during the test.

Most patients with stroke fortunately recover and
dysphagia greatly improves or disappears after some
days or weeks. Nevertheless, the majority of studies
evaluating dysphagia were performed shortly after the
stroke episode, whereas much less information exists
on the postacute phase in non-recovered patients, with
the latter being more prone to recurrent complications.

Thus, our aims were to analyse in patients not
recovered from severe stroke after the acute phase and
with suspected oropharyngeal dysphagia: (i) the
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correlation between clinical manifestations and video-
fluoroscopic findings and (ii) predictive factors of
aspiration and silent aspiration.

PATIENTS AND METHODS

A total of 138 consecutive patients (January 2002-
December 2003) seen at our Neurorehabilitation Hos-
pital for rehabilitation treatment after the acute phase
of a first stroke episode were evaluated; oropharyngeal
dysphagia was clinically suspected in 64 (26 women, 38
men; mean age: 51 years; range: 22-74). The evaluation
was performed at a mean of 3 months after the acute
stroke episode (range: 1-8).

Regarding stroke aetiology and location, 56% were
diagnosed as haemorrhagic and 44% as ischaemic,
whereas 44% of lesions were located in the anterior
circulation (seven belonging to the right middle cereb-
ral artery territory and 14 to the left middle cerebral
artery territory) and 56% in the posterior circulation.
Mean score of the Functional Independence Measure
(FIM)'¢ scale was 55 (range: 15-139). Six patients had
undergone orotracheal intubation and a further 15
tracheostomy cannula insertion; with 13 patients had a
tracheostomy cannula on admission to our Hospital.
About 31% of patients had suffered pneumonia
between the stroke episode and the time of evaluation.
About 53% were on a normal oral diet, 6% on a
modified oral diet (changes in viscosity), 25% were fed
by nasogastric intubation and 16% by gastrostomy.

Clinical and neurological evaluation

Clinical evaluation of oropharyngeal dysphagia was
based on examination of three different aspects: (i)
velopharyngeal reflex abnormalities (palatal and gag
reflexes); (ii) coughing during oral feeding and (iii
changes in voice after swallowing. To elicit the palatal
reflex, the juncture of hard and soft palates or inferior
edge of the soft palate and uvula were depressed with a
tongue depressor. This contact should elicit an upward
and backward movement of the soft palate, but no
reaction in pharyngeal walls; thus, the palatal reflex
stimulates soft palate movement. The gag reflex was
elicited by contact of the base of the tongue or posterior
pharyngeal wall with a tongue depressor. A strong,
symmetrical contraction of the entire pharyngeal wall
and soft palate should be observed as a result of this
contact. Presence of coughing after swallowing and
changes in voice quality on swallowing thick liquids,
nectar and pudding, were also evaluated; for this
purpose, patients were asked to pronounce the word
‘hello’ after each swallow and any change in voice
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quality compared with that prior to swallowing was
assessed.

Videofluoroscopic examination

The examination was carried out with bolus Gastrog-
rafin® (Sodium amidotrizoate and meglumine; Schering
Espafia SA, Madrid, Spain) 5, 10, 15 and 20 mL while
the patient was seated and with the X-ray in lateral
projection. A complete swallowing sequence was recor-
ded on high-resolution videotape. With this examina-
tion, the videofluoroscopic symptoms determining the
efficacy and safety of swallowing in oral and pharyngeal
phase were evaluated. In oral phase, the following
parameters evaluating efficacy were analysed. (i) Oral
transit time: time elapsed from the beginning of bolus
movement inside the mouth cavity until the bolus head
passes the point where the jaw crosses the base of the
tongue (in normal individuals: 1-1.25 s). (ii) Tongue
control: any alteration that reduces ability to form the
bolus and its movement towards the rear part of the
mouth and pharynx. Videofluoroscopic symptoms for
safety evaluation in oral phase included (i) Reduced
palatoglossal closure: defined when part or all the bolus
falls into the pharynx prematurely (before activation of
the swallowing reflex). (ii) Piecemeal deglutition: con-
sidered present when the patient swallows the bolus in
various portions (considered normal in large bolus over
15 mL). In the pharyngeal phase, symptoms evaluated
to define swallowing efficacy were: (i) nasopharyngeal
penetration, which occurs as a result of inadequate
velopharyngeal closure or inability of the bolus to pass
through upper oesophageal sphincter (UOS) causing it
to ascend the nasopharyngeal tract; (ii) residue in the
pharyngeal cavity after swallowing (vallecula and pyri-
form sinuses); (iii) cricopharyngeal dysfunction: disor-
ders in opening of the upper UOS, seen as defects in
posterior pharynx wall relaxation. Finally, videofluoro-
scopic symptoms to evaluate safety in pharyngeal phase
included (i) Pharyngeal delay time, defined as time from
bolus head arrival at the point where the shadow of the
longer edge of the mandible crosses the tongue base
until pharyngeal swallow is triggered. Triggering or
onset of pharyngeal swallow is defined as the first video
frame showing laryngeal elevation as part of the
pharyngeal swallowing complex. (ii) Penetration/aspir-
ation: penetration defined as passage of the bolus
content into the laryngeal vestibule above the vocal
cords. When food crossed the vocal cords and entered
the airways, it was considered aspiration. Records were
taken of the moment aspiration occurred (before onset
of the pharyngeal swallow, during pharyngeal contrac-
tion or after swallowing). Consideration was also given
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to the appearance or not of cough during aspiration.
Silent aspiration was defined as the entry of food below
the level of the true vocal cords, without cough or any
outward sign of difficulty.

Statistical analysis

Statistical analyses included descriptive analysis,
bivariate analysis and a correlation of several variables
[age, sex, mean evolution time, FIM score, stroke
aetiology, stroke location, presence or absence of
pneumonia poststroke, clinical examination findings
(normal/abnormal gag and palatal reflex, presence/
absence of coughing when eating, presence/absence of
changes in voice) and videofluoroscopic findings for
oral phase (oral transit time, tongue control, reduced
palatoglossal closure, piecemeal deglutition) and pha-
ryngeal phase (nasopharyngeal penetration, pharyngeal
residue, cricopharyngeal dysfunction, delay in swallow
reflex onset, penetration/aspiration)]. Multivariate ana-
lysis was also performed to determine the predictive
factors for aspiration and silent aspiration.

Chi-square test was used for qualitative variables
and Student’s t-test for quantitative variables; signifi-
cance was established as P < 0.05.

RESULTS

Clinical findings

Several abnormalities were found during clinical neu-
rological evaluation of oropharyngeal dysphagia: pala-
tal and gag reflexes were impaired in 44%; coughing
during oral feeding in 47% and changes in voice after
swallowing in 13%; two of the three findings were
present in 45% of patients and all three in 5% (five
patients with reflex abnormalities and voice changes,
19 with reflex abnormalities and cough, five with voice
changes and cough, and all three in three patients).
When clinical findings were compared according to
the affected posterior or anterior circulation we
observed that coughing when swallowing was signi-
ficantly more frequent in patients with lesions of the
posterior circulation (53 % vs 38 %); no differences were
observed in the absence of palatal and gag reflexes, or
changes in voice after swallowing. No difference in
clinical findings were observed when comparing
patients with or without history of previous pneumonia.

Videofluoroscopic findings

Videofluoroscopic study revealed some type of disorder
in 87.5% of patients. Oral phase abnormalities were
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found in 53% of cases and pharyngeal phase abnormal-
ities in 83.8%. Oral phase analysis revealed the
following disorders in efficacy: increased oral transit
time in 27% and tongue control disorder in 39%.
Impaired safety findings were: piecemeal deglutition in
20% and reduced palatoglossal closure in 20%. Analy-
sis of the pharyngeal phase revealed the following
efficacy-related disorders: nasopharyngeal penetration
in 3%, residue in pyriform sinuses in 20% and
cricopharyngeal dysfunction in 11%. Safety abnormal-
ities during swallowing presenting as penetration into
the laryngeal vestibule were observed in 48% and as
aspiration in 66% (preswallowing aspiration five cases,
aspiration during pharyngeal contraction 36 cases and
postswallowing aspiration six cases). In 21 (50%) of
these patients, cough when swallowing was not
present and they were considered silent aspirators
(Fig. 1).

When videofluoroscopic findings were compared
according to the affected posterior or anterior circula-
tion we observed that piecemeal deglutition (29% vs
8%), nasopharyngeal regurgitation (8% vs 0%), delay in
the pharyngeal swallow onset (21% vs 8%) and aspir-
ation (76% vs 50%) were significantly more frequent in
patients with lesions of the posterior circulation.

Comparison of videofluoroscopic findings between
patients with and without a history of pneumonia
showed statistically significant differences in the pres-
ence of incomplete UOS opening (90% vs 11%) and

Figure 1 Example of a case with silent aspiration. A 54-year-
old man with ischaemic stroke located in the posterior
circulation. Palatal and gag reflexes were normal and cough
was not induced by swallowing; no changes in voice were
present. Nevertheless, videofluoroscopic examination showed
evident aspiration (arrow) during pharyngeal contraction.
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evidence of aspiration during videofluoroscopy (90% vs
55%).

Presence of penetration into the laryngeal vestibule
and aspiration, and timing of aspiration (preswallow-
ing, during pharyngeal contraction or postswallowing),
according to the affected vascular territory and pres-
ence/absence of past pneumonia are shown in Table 1.

Correlation between clinical signs, location of
the lesions or previous pneumonia and
videofluoroscopic findings

When trying to correlate clinical data with videofluo-
roscopic findings using bivariate analysis, a statistical
significant relationship was only found between chan-
ges in voice quality and penetration to the laryngeal
vestibule (P = 0.0001). It is of note that no significant
correlation was found between the appearance of cough
when swallowing and detection of aspiration during
examination (P = 0.18). In fact, as previously men-
tioned, 50% of patients were silent aspirators.

Impaired pharyngeal safety was related to location of
the lesion, being more frequent for the posterior
territory and also a past pneumonia (P = 0.004 for
both). Again, it is noteworthy that no significant
correlation was found between silent aspirations and
lesion location (P = 0.21) or history of pneumonia
(P =0.57).

Predictive factors of aspiration and penetration

Putative correlations of aspiration with some clinical
variables (demographic, previous pneumonia, intuba-
tion, velopharyngeal reflex abnormalities, cough when
swallowing or changes in voice quality), aetiology and
location of the lesions were studied by multivariate
analysis. Significant relationships were found only

Oropharyngeal dysphagia poststroke

with a history of pneumonia (P = 0.018) and location
of the lesion in the posterior vascular territory
(P = 0.007). When trying to correlate the presence of
penetration observed during fluoroscopy with that
of variables, it was correlated only with the location
of the lesion (P = 0.037 for the posterior vascular
territory) and change in voice quality after swallowing
(P = 0.038).

Predictive factors for silent aspiration

Silent aspirations, demonstrated by videofluoroscopy,
were related only to previous orotracheal intubation
(P = 0.030) and abnormalities in velopharyngeal reflex
(P = 0.012).

DISCUSSION

Previous reported incidence of oropharyngeal dyspha-
gia during the acute phase of stroke ranged from 22%
to 70%.'7° These variations could be due to differences
in definition of dysphagia, method of assessing swal-
lowing function, time elapsed from the stroke and the
type and number of stroke patients evaluated. In a
recent study, Paciaroni et al.!” found that in patients
with first-ever stroke the frequency of dysphagia at
initial clinical evaluation was 35% and that dysphagia
was significantly related to outcome: death and dis-
ability. Nevertheless, studies evaluating the natural
history of swallowing disorders after stroke have found
them soon overcome,® reflecting the enormous neur-
onal plasticity within the central nervous system.'® It
has been shown that at 3 months only two of 406
patient with stroke had dysphagia'” and at 6 months
only one of 357.° Nevertheless, if swallowing has not
improved by 2 weeks, it will take a mean of 69 days to
do 50.2° We have shown oropharyngeal dysphagia to be

Table 1 Presence of penetration into the

laryngeal vestibule and aspiration, and Impaired pharyngeal AVT PVT HPn No HPn
timing of aspiration, according to safety (n = 26; %) (n = 38; %) (n =20; %) (n = 44; %)
vascular territory affected and presence
or absence of previous pneumonia Penetration 38 55 50 48
Aspiration 50 76* 90 55*
Preswallowing 23 7 11 13
During pharyngeal 77 90* 78 197
contraction
Postswallowing 0 21* 11 17

AVT, anterior vascular territory; PVT, posterior vascular territory; HPn, history of

pneumonia.
*P < 0.05.

In five patients, aspiration was observed at two different moments: preswallowing
and during pharyngeal contraction in two, and during pharyngeal contraction and
postswallowing in three.
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frequent in patients not recovered from severe stroke
after the acute phase, with 66% showing aspiration on
videofluoroscopy.

The main clinical parameters described to predict
swallowing disorders are cough, change in voice qual-
ity and alteration in the gag reflex. The laryngeal cough
reflex protects from significant aspiration and reduces
the risk of respiratory complications such as pneu-
monia. Coughing is the physiological response to
aspiration in healthy volunteers, with its presence
during swallowing supposedly being a reliable sign for
predicting aspiration.>!* However, in patients suffer-
ing from neurogenic dysphagia, approximately 40-70%
do not present cough when aspirating (the so-called
silent aspirators).>?? In our experience, this group
represents half the number of patients with demon-
strated aspiration on videofluoroscopy.

Changes in voice quality after swallowing have also
been considered to indicate an alteration in the safety
of swallowing.2>” We found it to be present in only
12% of patients, but certainly to correlate with the
videofluoroscopic finding of penetration into the laryn-
geal vestibule. The gag reflex was also supposed to be
an indicator of risk of aspiration;>?}2%2® however,
several studies have shown that its absence is not a
useful clinical predictor and that, furthermore, its
presence does not protect against aspiration.>*2%2%:30
In fact, it has been demonstrated that about one-third
of healthy adults may have absent unilateral or bilat-
eral gag reflexes In the present study, 44% of
patients had impaired gag reflex, but we were unable
to find any correlation between absence of the gag or
velopalatine reflex and disorders in swallowing safety.
Thus, clinical bedside swallowing assessment was
inaccurate in diagnosing aspiration and silent aspir-
ation and it is our opinion that videofluoroscopic
examination is essential in evaluating these patients.
Videofluoroscopy permits a pathophysiological diagno-
sis of swallowing dysfunction and, as a result, provides
a good indication of the treatment to be applied. Thus,
almost 90% of our patients with suspected dysphagia
were found to have some abnormality on videofluoro-
scopic examination.

Few studies have assessed how the affected vascular
territory relates to swallowing difficulties. We found
patients with lesions of the posterior territory to be at
higher risk of having aspiration. On the contrary, no
differences were observed regarding swallowing dys-
functions between those located in the right or left
hemisphere. Some previous studies claimed a higher
risk of pharyngeal dysfunction in lesions of the right
hemisphere.?? Thus, Robbins et al.® showed a longer
pharyngeal stage duration and higher incidence of

Neurogastroenterology and Motility

laryngeal penetration and aspiration of liquids in
patients with right hemisphere lesions; however, more
recent investigations have found no differences when
comparing lesions of both hemispheres.!”33

In patients with a history of pneumonia after the
stroke episode, aspiration was observed during video-
fluoroscopy in 90% of cases, with this being the most
important predictive factor. Such a strong association
between pneumonia and aspiration, and vice versa, has
been established previously.!>3435

Regarding the relevance of dysphagia in predicting
aspiration pneumonia, Langmore et al.?® found dys-
phagia to be an important risk but generally not
sufficient to cause pneumonia unless other risk factors
are present as well. Our data are in accordance with
these findings since all of our patients had clinically
suspected oropharyngeal dysphagia but aspiration was
found in two-thirds and only one-third had suffered
pneumonia.

In conclusion, aspiration is very common in patients
not recovered from severe stroke after the acute phase
and with suspected oropharyngeal dysphagia; half of
these patients have silent aspirations. Patients with
lesions of the posterior territory and past pneumonia
are at higher risk of having aspiration. Clinical evalu-
ation is of scant use in predicting aspiration and silent
aspiration. Videofluoroscopic examination is manda-
tory in these patients.
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Abreviaciones

LISTA ABREVIACIONES

BTX-A. Toxina botulinica A

DRS. Disability Rating Scale

EEI. Esfinter esofagico inferior
EES. Esfinter esofagico superior
FEES. Fibroendoscopia

GCS. Escala del Coma de Glasgow
IMC. indice de masa corporal

OTT. Oral transit time

PDT. Pharyngeal delay time

PTT. Pharyngeal transit time

RLCF. Rancho Los Amigos Level Cognitive Function Scale

SNG. Sonda nasogastrica
TCE. Traumatismo craneoencefalico

VFS. Videofluoroscopia
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