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KEYWORDS Abstract
Traumatic brain Purpose: This pilot study sought to determine the efficacy of using the Developmental Eye
injury (TBI); Movement (DEM) test in the adult, acquired brain injury (ABI) population to quantify clini-
Cerebral vascular cally the effects of controlled, laboratory-performed, oculomotor-based vision therapy/vision
accident rehabilitation.
(CVA)/stroke; Methods: Nine adult subjects with mild traumatic brain injury (mTBI) and five with stroke
Developmental Eye were assessed before and after an eight-week, computer-based, versional oculomotor (fixation,
Movement (DEM) test; saccades, pursuit, and simulated reading) training program (9.6 h total). The protocol incorpo-
Eye movements; rated a cross-over, interventional design with and without the addition of auditory feedback
Neuro-optometric regarding two-dimensional eye position. The clinical outcome measure was the Developmental
rehabilitation Eye Movement (DEM) test score (ratio, errors) taken before, midway, and immediately following
training.

Results: For the DEM ratio parameter, improvements were found in 80-89% of the subjects. For
the DEM error parameter, improvements were found in 100% of the subjects. Incorporation of
the auditory feedback component revealed a trend toward enhanced performance. The findings
were similar for both DEM parameters, as well as for incorporation of the auditory feedback,
in both diagnostic groups.

Discussion: The results of the present study demonstrated considerable improvements in the
DEM test scores following the oculomotor-based training, thus reflecting more time-optimal and
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Introduction

accurate saccadic tracking after the training. The DEM test should be considered as another
clinical test of global saccadic tracking performance in the ABI population.

© 2017 Spanish General Council of Optometry. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Valoracion de la rehabilitacion neuro-optométrica mediante la prueba DEM
(Developmental Eye Movement) en adultos con dafo cerebral adquirido

Resumen

Objetivo: Este estudio piloto trato de determinar la eficacia del uso de la prueba DEM (Develop-
mental Eye Movement) en la poblacion adulta con daio cerebral adquirido (DCA) para cuantificar
clinicamente los efectos de la rehabilitacion/terapia visual controlada, realizada en laborato-
rio, y de caracter oculomotor.

Métodos: Se valoraron nueve sujetos adultos con dano cerebral traumatico leve (mTBI) y cinco
con ictus, con anterioridad y posterioridad a un programa de entrenamiento de ocho semanas,
informatico oculomotor y versional (movimientos de fijacion, sacadicos, de persecucion y lec-
tura simulada, de 9,6 horas en total). El protocolo incorporo un diseno cruzado e intervencional,
con y sin adicion de retroalimentacion auditiva en relacion a la posicion bi-dimensional de los
ojos. La medida del resultado clinico se llevo a cabo mediante la puntuacion de la prueba DEM
(Developmental Eye Movement) (ratio, errores) realizada con anterioridad, en el punto medio,
e inmediatamente tras el entrenamiento.

Resultados: Para el parametro de ratio DEM, se encontraron mejoras en el 80-89% de los sujetos.
Para el parametro de error DEM, se encontraron mejoras en el 100% de los sujetos. La incor-
poracion del componente de retroalimentacion auditiva reveld una tendencia hacia la mejora
del rendimiento. Los hallazgos fueron similares para ambos parametros DEM, asi como para la
incorporacion de la retroalimentacion auditiva, en ambos grupos diagnosticos.

Discusion: Los resultados del presente estudio demostraron mejoras considerables de las pun-
tuaciones de la prueba DEM tras la terapia oculomotora, lo que refleja una mayor optimizacion
y precision del seguimiento sacadico en el tiempo tras la terapia. Debera considerarse la prueba
DEM como una prueba clinica para valorar el rendimiento del seguimiento sacadico global en la
poblacion de DCA.

© 2017 Spanish General Council of Optometry. Publicado por Elsevier Espana, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

If not diagnosed properly, it could lead to a subsequent
concussion in the same game, with potentially longer-term

The topic of ‘‘concussion’’ has been prominent over the
past decade in both the medical literature and popular
press, in part due to publicity in the sports arena, especially
regarding football."? It is estimated that there are 300,000
sports-related concussions annually in the United States.?
Moreover, there is evidence that after having incurred even
a single concussion, the visual system can be adversely
affected in 15% of these individuals.* Further, a concus-
sion can lead to visual system signs and symptoms of both a
short- and long-term nature.® Lastly, having a first concus-
sion increases the probability of subsequent ones,® perhaps
due to reduced attentional capacity and impaired vigilance,
as well as possible concurrent dizziness and vestibular prob-
lems.

The diagnosis of a concussion is critical in contact sports,
such as football and hockey, where such decisions frequently
are made rapidly on the sidelines based on simple ver-
bal query and/or gross visual observation of the player.

consequences, as mentioned earlier. Several ideas have
been put forth regarding making a tentative sideline concus-
sion diagnosis, including the use of objective pupillometry,’:2
cognitive testing,’”"" near point of convergence,'>" dis-
tance vergence facility,'* and global saccadic eye movement
assessment,'%'>16 with the last typically employing the King-
Devick (K-D) test."""” The K-D test provides a simple, rapid,
and quantitative manner for such assessment and analysis
that was developed in 1976.'® However, it does not differ-
entiate between a pure oculomotor deficit and a problem of
random automated naming (RAN). Thus, a subsequent test
was developed in 1990"° and used in the assessment of gen-
eral oculomotor problems, especially as related to reading,
namely the Developmental Eye Movement (DEM) test. It is
similar to the K-D test, but it circumvents this potential RAN
problem.

The present pilot investigation sought to determine if
the DEM test could be used in both the adult concussion/
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