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ABSTRACT

Researchers from UC San Diego have developed a patent-pending wearable device for
_ _ _ _ _ _ OTHER INFORMATION
concurrently assessing afferent and efferent visual functions. The invention details novel
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FULL DESCRIPTION
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. . . . . . . . . Electroencephalography,
Multiple sclerosis (MS) is a leading cause of neurological disability. An autoimmune disorder, MS targets the

Electrooculography, Electrodes

optic nerves, brain and spinal cord, primarily damagingthe myelin sheaths of neurons in these structures with

secondary neurodegeneration. Both the afferent and efferent visual pathways are strongly impacted by MS

CATEGORIZED AS
pathology. Over 50% of MS patients will present with acute optic neuritis during their disease course, with Imaging
Medical
20% having optic neuritisas their first symptom. Up to 70% of patients also experience efferent visual Medical
Diagnostics

dysfunction, including ocular misalignment, nystagmus and abnormal eye-tracking. Both afferent and efferent
Disease: Central Nervous

functions can be precisely measured to aid diagnosis, estimate treatment responses, and follow the course of System

Research Tools
neurodegeneration/disability accumulation. Unfortunately, the equipment and analytical capacity to make

RELATED CASES
these measurements are typically only found in special care facilities, and even then, few centers can
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accurately quantify both afferent and efferent dysfunction. There is no current availability to make these

measurements in acute care centers such as emergency room, urgent care, and hospital floors.

APPLICATIONS

With this invention, both afferent and efferent functions may be precisely measured to aid diagnosis, estimate
treatment responses, and follow the course of neurodegeneration/disability accumulation. There is no current
availability to make these measurements in acute care centers (ER, urgent care, hospital floors). The

disclosed technology can address these gaps via the application of an integrated wearable device capable of

capturing both high-resolution afferent function and eye-tracking measurements in the MS population.
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Additional applications include highly prevalent diseases of brain trauma/concussion, Alzheimer’s disease

and Parkinson’s.

ADVANTAGES

Among other benefits, the disclosed methods and systems can facilitate research on the correlations
between the afferent and efferent measures and support the development of new and novel indices of

multiple sclerosis (MS) -related visual dysfunction.
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(54) Title: SIMULTANEOUS ASSESSMENT OF AFFERENT AND EFFERENT VISUAL PATHWAYS

Processing unit
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FIG.5

(57) Abstract: Methods and svstems for assessing afferent and efferent visual functions are disclosed. In one aspect, a wearable system
for concirrently assessing afferent and efferent visual functions includes a display configured to be placed in front of a face ol auser and
provide visual stimuli to the user to elicit eve movements, an electroencephalography (EEG) sensor configured to be placed on a head
of the user to measure electrical activity in a brain of the user that occurs in response to the visual stimuli, an eve-tracker configured
to track the eve movements, and a processor coupled to the display, the electroencephalography sensor, and the eyve-tracker to: canse
the visual stimuli to be presented on the display; obtain an electroencephalography signal from the EEG sensor: obtain eyve-tracking
measurements from the eye-tracker; and determine, based on the electroencephalography signal and the eye-tracking measurements,
information associated with the afferent and efferent visual functions.
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