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[0001]

[0002]

[0003]

SYSTEMS AND METHODS FOR FACILITATING AND/OR EFFECTUATING
DEVELOPMENT, REHABILITATION, RESTORATION, AND/OR RECOVERY
OF VISUAL FUNCTION THROUGH NEURAL STIMULATION

TECHNICAL FIELD

The present disclosure relates generally to systems and methods for
affecting, altering, developing, rehabilitating and/or restoring a visual function of
a patient. More particularly, the present disclosure describes systems and
methods for addressing visual function in patients by stimulating neural tissue

associated with conveying and/or processing visual information.
BACKGROUND

Many problems or abnormalities with body functions can be caused by
damage, disease, disorders, and/or developmental difficulties in the brain. For
example, strokes are generally caused by emboli (e.g., obstruction of a vessel),
hemorrhages (e.g., rupture of a vessel), or thrombi (e.g., clotting) in the vascular
system of a specific region of the brain. These events generally cause a loss or
impairment of neural function. Other abnormalities are caused by chemical
imbalances that affect specific regions of the brain.

A wide variety of mental and/or physical processes are controlied or
influenced by neural activity in particular regions of the brain. Several mental
and/or physical processes generally correspond or “map” to one or more
relatively discrete neural populations within the brain such that the brain exhibits
a functional organization according to the cognitive and/or physical processes
controlled by the relatively discrete neural populations. The particular regions of
the brain that control given types of functions are also generally consistent from
one group of individuals to another. In the majority of people, for example, the
regions of the left interior frontal lobes relate to language. As another example,
particular regions of the cerebral cortex appear to be consistently involved with

conscious awareness, memory, and intellect. As shown in Figures 1A and 1B,
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[0004]

[0005]

[0006]

[0007]

the neural regions associated with the human vision system include the optic
nerve, the optic chiasm, the optic tract, the lateral geniculate nucleus, the optic
radiation, and the occipital lobes (i.e., the visual cortex/center).

Neurological disorders, disease, and/or damage may impair neural activity
within one or more neural populations. This typically results in deterioration
and/or loss of physical and/or cognitive abilities associated with the affected
neural populations. Thus, as a result of neurological disease or damage, one or
more neural populations and/or portions of an individual's neurofunctional map
may become impaired, dysfunctional, or essentially nonfunctional. Damage,

disease, and/or disorders in the brain resulting from, for example, stroke,

traumatic brain injury, or other causes may give rise to various types of visual

disorders. Such visual disorders may result in partial blindness or visual field
defects such as tunnel vision, hemianopia, quadrantanopia, and/or scotoma.

Effectively treating neurological abnormalities has traditionally been very
difficult. For example, physical therapy treatments for stroke patients either
alone or in combination with drug treatments fail to significantly improve the
funbtion of. an affééfed body’pért beyond the generalnly limited recovery that
occurs naturally without intervention. As a result, many types of physical and/or
cognitive deficits that remain after treating neurological damage or disorders are
typically considered permanent conditions that patients must manage for the
remainder of their lives. ‘

As an individual acquires a new physical capability, a new memory, or
learns or perfects an ability or skill, the extent to which this capability, memory,
or skill is functionally represented or implemented by neural connections within
particular regions of the brain strengthens or increases. For example, as a guitar
player becomes increasingly proficient over time, the number and/or strength of
neural connections within the motor cortex directed toward controlling fine finger
movements increases. The ability of the brain to structurally adapt in a manner
that facilitates neurofunctional map organization, expansion, and/or
reorganization is referred to as neuroplasticity.

For patients having certain types of visual field deficits, specific types of
vision training may stabilize, improve or enhance visual function. Such
stabilization or improvement may result from neuroplastic change or

reorganization in vision-related neural populations. U.S. Patent No. 6,464,356
[33734.8056US00/SL031140.281] -2- 04/24/03



WO 2005/000153 S o PCT/US2004/012762
(see also www.novavision.info), which is incorporated herein by reference,

describes a system and technique for improving visual function through selective
application of optical stimuli to a patient's visual system. The system and
methods described in U.S. Patent No. 6,464,356 may increase the likelihood of
influencing or affecting neurons capable of undergoing neuroplastic change.
[0008] Neural activity in the brain can also be affected by electrical or magnetic
energy supplied from a waveform generator or other type of device. Various
patient perceptions and/or neural functions may be promoted or disrupted by
delivering an electrical or magnetic stimulation signal to the brain. A need exists
for a neural stimulation system and method that is capable of enhancing or
maximizing a likelihood of developing, stabilizing, restoring, and/or rehabilitating

visual function on a long term or permanent basis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Figures 1A and 1B are a schematic illustration of the human visual
system. ) _ »
[0010] Figure 2 is a flowchart showing various methods for facilitating and/or

effectuating development, rehabilitation, restoration, and/or recovery of visual
function through neural stimulation according to an embodiment of the invention.
[0011] Figure 3 is a schematic illustration of a neural stimulation and visual
training system for facilitating and/or effectuating development, rehabilitation,
restoration, and/or recovery of visual function according to an embodiment of the

invention.
DESCRIPTION

[0012] The following disclosure describes various systems and methods for
providing neural stimulation to one or more neural populations associated with
conveying, processing, and/or interpreting visual information. Such systems and
methods may facilitate or effectuate neural function stabilization, development,
or recovery in individuals having a visual deficit resulting from a developmental
disorder, a neurodegenerative disorder, aging, stroke, traumatic brain injury,

lesion of the central nervous system, and/or one or more other causes.

[33734.8056US00/SL031140.281] -3~ 04/24/03
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[0013] Iné neural sumulation may comprise electrical and/or magnetlc

stimulation signals, and may comprise alternating (e.g., pulse sequences or
trains) and/or direct current (e.g., transcranial Direct Current Stimulation (tDCS))
signals depending upon embodiment details. The neural stimulation may be
directed to a set of target neural populations in an affected hemisphere and/or an
unaffected hemisphere directly or indirectly involved in development or recovery
of visual function. The electrical and/or magnetic signals may be provided or
delivered in a continuous or nearly continuous manner, periodically at prescribed
time intervals or schedules, or intermittently as needed. Additionally, the neural
stimulation may be provided or delivered in conjunction with visual therapy or
visual training either simultaneously, essentially simultaneously, temporally
overlapping, or sequentially. The neural stimulation may normally delivered
below an intensity level at which a patient can detect a sensation (i.e., at a
subthreshold level), but it may be desirable to briefly deliver stimulation at levels
that cause a detectable, noticeable, and/or measurable patient sensation to
enhance a recovery process and/or determine a therapeutic stimulation level.

o014  Figure 2 is a flowchart illustrating various methods 100 for facilitating
and/or effectuating development, rehabilitation, restoration, and/or recovery of
visual function through neural stimulation according to an embodiment of the
invention. In one embodiment, the method 100 includes an identification
procedure 102 for indicating, determining, or identifying ohe or more neural
stimulation sites in a patient. A set of neural stimulation sites may correspond to
one or more portions of, for example, the patient’s occipital cortex, temporal
cortex, parietal cortex, motor cortex, one or more other neural regions,
structures, tracts, and/or projections. The identification procedure 102 may
involve the use of anatomical landmarks, electrophysiological signal
measurement procedures, and/or neural imaging procedures to determine
(a) particular target neural populations at which neuroplasticity is occurring or
may be expected to occur, and/or (b) target neural populations having neural
connections or projections that may be capable of influencing neural activity
associated with visual function activity and/or recovery. The identification
procedure 102 may indicate a set of stimulation sites and/or neural populations
that correspond to healthy and/or impaired visual function.

[33734.8056US00/SL031140.281] -4- 04/24/03
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[0015] AN electropnysiological signal measurement procedure may involve the

measurement, acquisition, generation, and/or calculation of electrophysiological
and/or electrophysiologically related signals that may be useful for characterizing
neural pathways, neural signal propagation, and/or neural activity associated
with the receipt, conveyance, and/or processing of visual information. An
electrophysiological signal measurement procedure may utilize evoked potential
(EP) andlor evoked field (EF), electroencephalography (EEG),
electrocorticography (ECoG), electrooculography (EOG), electroretinography
(ERG), sonography (e.g., Doppler and/or velocity coded duplex sonography),
cerebral blood flow (CBF), electromyography (EMG), and/or other types of
systems and/or techniques. Visual stimuli or optical stimulation may be applied
or delivered (for example, using a display device) to the patient in association
with an electrophysiological signal measurement procedure. The optical
stimulation may comprise, for example, one or more intensity, color, and/or
shading patterns (e.g., a time varying checkerboard type pattern and/or a visual
motion pattern). An electrophysiological signal measurement procedure may
also involve the measurement or ge’neration of coherence and/or partial
coherence signals. In some embodiments, an electrophysiological signal
measurement procedure may also involve neural stimulation, for example,
Transcranial Magnetic Stimulation (TMS).

[0016] Neural imaging procedures may include Positron Emission Tomography
(PET), Magnetic Resonance Imaging (MRI), functional MRI (fMRI), Diffusion
Tensor Imaging (DTI), and/or other systems and/or techniques. In one
embodiment, optical stimulation may be applied to the patient and/or the patient
may perform a set of visual tasks while undergoing an fMRI procedure to identify
neural populations associated with conveying and/or processing visual
information in a manner analogous to certain stimulation site identification
procedures described in U.S. Patent Application No. 09/802,808, which is
incorporated by reference in its entirety. The optical stimulation may comprise
flashes of light, one or more optical patterns; and/or other visually perceptible
images or information delivered using a set of optical fibers, a headset ha\)ing a
display, a heads-up display projection, and/or a display device. The optical
stimulation may also include visual tasks, such as reading, distinguishing colors,

etc. The optical stimulation and/or performance of visual tasks may involve the
[33734.8056US00/SL031140.281] -5~ 04/24/03
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use of an unaffected eye and/or an affected eye. Moreover, the types of optical

stimulation applied and/or visual tasks required may depend upon the number,
severity and/or nature of the patient’s visual deficits or disorders.

[0017] In certain embodiments, the method 100 may optionally include an
implantation procedure 104 that involves surgically implanting a set of neural
stimulation electrodes in the patient. The type and number of neural stimulation
electrodes required or desired may vary in accordance with the number, severity,
and/or nature of the patient’s visual deficits or disorders. Additional factors used
to determine the type and number of electrodes include the location and/or
nature of the stimulation sites, and/or the target neural populations identified
and/or selected during the identification procedure 102. The set of electrodes
can include one or more cortical stimulation electrodes, one or more deep brain
stimulation electrodes, and/or one or more nerve stimulation electrodes (e.g.,
nerve cuff electrodes). In certain embodiments, the set of electrodes may
include one or more transcranial electrodes. The implantation procedure 104
can also include positioning one or more current return path electrodes upon or
within the patient’é body. In several embodimeﬁts, the implantation prdcedure
104 includes surgically implanting a pulse generator or pulse generation system
or device in the patient, and coupling electrodes to the pulse generator. The
pulse generator can have an electrically active housing or case to provide an
electrode for one or more electrical current paths. In certain embodiments, one
or more electrodes and a pulse generator may form a single, integrated unit.

[0018] The method 100 also includes a neural stimulation procedure 106
comprising delivering electrical and/or magnetic stimulation signals to one or
more stimulation sites determined by the identification procedure 102.
Depending upon the symptoms and other parameters of a specific patient, the
neural stimulation procedure 106 may involve cortical, deep brain, and/or cranial
nerve stimulation. Suitable cortical stimulation processes may be performed in a
manner identical or analogous to those described in U.S. Patent Application No.
09/802,808. Deep brain stimulation may be performed in a manner analogous to
that described in U.S. Patent No. 5,833,709 incorporated herein by reference;
and cranial nerve stimulation may be performed in a manner identical or
analogous to that described in U.S. Patent No. 6,104,956 also incorporated

herein by reference. In certain embodiments, the neural stimulation procedure
[33734.8056US00/SL031140.281] -6- 04/24/03
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106 may involve tDCS, in a manner analogous to that described in “Transcranial

Direct Current Stimulation,” W. Paulus, Transcranial Magnetic Stimulation and
Transcranial Direct Current  Stimulation (Supplements to  Clinical
Neurophysiology, Vol. 56).

[0019] The neural stimulation procedure 106 may alternatively or additionally
involve TMS provided or delivered via a conventional TMS system that includes
a manually or automatically positionable stimulation coil arrangement (see, for

example, www.magstim.com). The TMS system may have at least one

magnetic coil positioned within or upon a helmet or other type of headgear, in a
manner identical, essentially identical, or analogous to that described in U.S.
Patent No. 6,402,678, which is herein incorporated by reference. The headgear
that carries a magnetic coil arrangement may include structural and/or functional
elements that facilitate multiple positional adjustments of the magnetic coil
arrangement. The magnetic stimulation signals are delivered to one or more
neural populations associated with visual function development and/or recovery
by activating the magnetic coil arrangement when it is at a location
correspondihg to at least one stimu»létion site determined -by the identification
procedure 102. (

[0020] The neural stimulation may be delivered in accordance with one or more
neural stimulation programs having program instructions that a neural stimulation
controller or programming device can communicate to a pulse generation system
or stimulation device. Communication between a neural stimulation controller
and a pulse generation system may be wire-based or wireless.

[0021] The neural stimulation programs may specify delivery of neural
stimulation signals or waveforms continuously or at prescribed times in
accordance with stimulation parameters that set the phase, current level or
intensity, duty cycle, frequency, - pulse width and/or other waveform

- characteristics either statically or dynamically. The stimulation parameters may
further specify a) polarities or relative biasing potentials, and/or b) manners in
which stimulation waveforms are spatially and/or temporally delivered for
particular electrodes or conductive elements. In certain embodiments, some or
all of the stimulation parameters may have values that vary as a function of time
in either a predetermined, quasi-random, or a periodic manner. Suitable

stimulation parameters are set forth in U.S. Patent Application No. 09/802,808,
[33734.8056US00/SL031140.281] -7- 04/24/03
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but the stimulation parameters may be outside or otherwise different than the

ranges set forth therein.

[0022] The method 100 may additionally include a visual stimulation and/or
visual training procedure 108 comprising the application of visual stimulation
and/or performing, attempting to perform, and/or thinking about performing one
or more patient activities or behaviors associated with development,
enhancement, or recovery of visual function. The visual stimulation and/or
training procedure 108 can be performed before, while, and/or after delivering or
applying neural stimulation during the neural stimulation procedure 106
described above. Such patient activities or behaviors may be facilitated,
directed, or effectuated through a visual training system, which may be
irhplemented using a computer or information processing device having a display
device coupled thereto, such as described in U.S. Patent No. 6,464,356
incorporated by reference above. The visual training system may be configured
to be responsive to patient input received via a pointing device, a keyboard, a
touch or pressure sensitive pad, a microphone, and/or another type of input

~ device. 'Additionally; the visual fraining systerh rﬁay include a head poéitioning
‘and/or stabilizing apparatus, and a wire-based or wireless link or device that
facilitates communication between the visual training system and the neural
stimulation controller or programmer.

[0023] In one embodiment of the visual stimulation and/or training procedure
108, the patient visually focuses upon a fixation object displayed at a given
location for a particular period of time. In another embodiment, optical
stimulation may be delivered or applied to particular regions of one or both of the
patient’'s eyes during one or more portions of a visual training procedure 108 in
addition to or in lieu of focusing on the fixation object. For example, optical
stimulation may be delivered to visual field zones corresponding to reduced,
limited, or residual visual function. During the visual training procedure 108, the
fixation object may be adjusted, modified, and/or relocated for subsequent
patient focusing and/or optical stimulation therapy. The visual training procedure
108 may alternatively or additionally involve an eye movement task, a reading
task, a color perception task, a spatial resolution perception task, and/or other
tasks.

[33734.8056US00/SL031140.281] -8- 04/24/03
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[0024] The method 100 may further include a patient monitoring procedure 110

that involves monitoring, measuring, determining, indicating and/or estimating an
extent of visual function performance, visual field change or improvement,
neurologic change, and/or neurologic function or dysfunction during or following
one or more neural stimulation and/or visual training sessions. In some
embodiments, a computer or other device programmed to perform one or more
portions of the visual training procedure 108 may also be programmed to
implement one or more portions of the monitoring procedure 110. The
monitoring procedure 110 can include recording responses from the patient,
where such responses may be conveyed and/or received via an input device that
the patient operates. Certain embodiments of the monitoring procedure 110 may
involve one or more electrophysiological signal measurement and/or neural
imaging procedures. Electrophysiological and/or neural imaging signals and/or
information derived from or based upon such signals may be compared and/or
otherwise processed relative to corresponding earlier acquired and/or reference
information to indicate and/or estimate a current patient state or condition.

[0025] The method 100 méy also include a stimulation adjusfmeht procedure 112
comprising modifying one or more stimulation parameters, visual training
parameters and/or visual therapies to enhance or increase recovery or
enhancement of visual function. Such adjustments or modifications may be
based upon results determined by or in conjunction with the monitoring
procedure 110. The adjustment procedure 112 may involve manual or automatic
adjustment of neural stimulation and/or visual training parameters. Adjustment
of neural stimulation parameters may be carried out in a manner analogous to
that described in U.S. Patent Application No. 09/978,134, which is incorporated
herein by reference.

[0026] The method 100 may additionally include an evaluation procedure 114
that involves determining whether the patient requires or would likely benefit
from additional neural stimulation therapy and/or visual training sessions. If so,
the method 100 may return to the neural stimulation procedure 106 and/or the

- visual training procedure 108, either immediately or following an elapsed time
interval. Such a time interval may span minutes, hours, days, weeks, months, or

longer. The evaluation procedure 114 may involve periodically re-evaluating the

[33734.8056US00/SL031140.281] -9- 04/24/03
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patient’'s visual performance and/or visual field following a given time interval

and/or a given number of neural stimulation sessions.

[0027] Figure 3 is a schematic illustration of a neural stimulation and visual
training system 200 for facilitatihng and/or effectuating development,
rehabilitation, restoration, and/or recovery of visual function according to an
embodiment of the invention. The system 200 can be configured to perform the
embodiments of the method 100 described above. In one embodiment, the
system 200 comprises a neural stimulation system 210 and one or more portions
of a visual stimulus and/or training system 260. The system 200 may also
comprise a patient monitoring unit 290 configured to detect, sense, monitor,
measure, generate, and/or calculate patient state signals, which may comprise
electrophysiological and/or neural imaging signals. The neural stimulation
system 210 may comprise a pulse generator 212, a set of electrodes or an
electrode array 214, and one or more leads 216 electrically coupling the pulse
generator 212 to the electrode array 214. In this embodiment, the pulse
generator 212, the electrode array 214, and the lead 216 are configured to be
irhplanted in a patieht 290. The puIée genérator,‘electrode array, or lead,
however, may not be implantable in other embodiments. One or more portions
of the electrode array 214 are generally positioned relative to a set of target
neural populations associated with visual information processing. A suitable
location for the electrode array 214 is within the brain 292 at a site where
neuroplasticity associated with the development or recovery of the neural
function is occurring or is expected to occur. Another suitable location is
proximate the dura at the occipital lobes of the cortex of the patient. The neural
stimulation system 210 may further include an external controller or programmer
220 configured for wire-based or wireless communication with the pulse
generator 212.

[0028] The embodiment of the visual stimulus and/or training system 260 shown
in Figure 3 comprises a computer 262 and a display device 264 coupled to the
computer 262. The computer 262 includes a processing unit, a programmable
medium, and a data storage device. The computer 262 can also have an input
device in a manner readily understood by those skilled in the art. The
programmable medium may comprise various types of memory, and may store

program instructions and data associated with performing visual training therapy
[33734.8056US00/SL.031140.281] -10- 04/24/03
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in accordance with one or more visual stimulation and/or training procedures 108

of the type described above with reference to Figure 2. In certain embodiments,
the visual training system 260 also includes a communication device 266
coupled to the computer 262 and configured for wire-based or wireless
information exchange with the neural stimulation system’s controller 220.

[0029] From the foregoing, it will be appreciated that particular embodiments of
the invention have been described herein for illustrative purposes, but that
various modifications may be made without deviating from the spirit and scope of
the invention. Accordingly, the invention is not limited by the embodiments

described herein.
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CLAIMS

I/We claim the following:

[c1] 1. A system for effectuating and/or facilitating visual function in a
patient, comprising:

a neural stimulation system including a pulse generator and a stimulus
delivery device coupled to the pulse generator, the stimulus
delivery device being configured to deliver a stimulus to the brain of
the patient; and

a visual training system including a computer and a display coupled to the
computer, the computer having a computer operable medium
containing instructions to provide a visual output to the patient via

the display.

[c2] 2. The system of claim 1 wherein the pulse generator is configured to
be subcutaneously implanted into the patient, and wherein the pulse generator
comprises an energy storage device and an electriéally operable medium
containing instructions to generate and deliver an electrical stimulus to the

patient.

[c3] 3. The system of claim 1 wherein the stimulus delivery device
comprises a cortical electrode configured to be implanted in the patient at a

location proximate to the cortex.

[c4] 4, The system of claim 1 wherein:
the stimulus delivery device comprises a cortical electrode configured to
be implanted in the patient at a location proximate to the cortex;
the pulse generator is configured to be implanted into the patient, the
pulse generator having an energy storage device and an
electrically operable medium containing instructions to generate an

electrical pulse; and

[33734.8056US00/SL031140.281] -12- 04/24/03
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a lead electrically coupled to the electrode and the pulse generator to

deliver the electrical pulse to the electrode.

[c5] 5. The system of claim 1 wherein the stimulus delivery device
comprises a cortical electrode array including a dielectric carrier and a plurality of

electrodes on the dielectric carrier.

[c6] 6. The system of claim 1 wherein the stimulus delivery device
comprises a cortical electrode array including a flexible carrier and a plurality of

electrodes on the carrier.

[c7] 7. The system of claim 1 wherein the stimulus device comprises a

deep brain electrode and/or a nerve cuff electrode.

[c8] 8. The system of claim 1 wherein the computer operable instructions

generate a fixation image on the display.

[c9] 9. The system of claim 1 wherein the computer operable instructions

generate a series of images on the display.

[c10] 10. A method for effectuating and/or facilitating visual function in a
patient, comprising:
identifying a neural stimulation site corresponding to neural activity
associated with the visual function; and

applying neural stimulation to a population neurons at the stimulation site.

[c11] 11.  The method of claim 10 wherein:
identifying a neural stimulation site comprises determining a location of a
target population of neurons in the cortex where neuroplasticity is
occurring and/or may be expected to occur to carry out the visual

function;
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applying the neural stimulation comprises implanting a cortical electrode

in the patient proximate to the cortex and delivering an electrical
stimulus directly to the cortex via the implanted electrode;

providing a visual input to the patient for visual training and/or tasking;
and

monitoring a response in the patient.

[c12] 12.  The method of claim 10 wherein identifying a neural stimulation site
comprises determining a location of a target population of neurons in the cortex
where neuroplasticity is occurring and/or may be expected to occur to carry out

the visual function.

[c13] 13.  The method of claim 10 wherein identifying a neural stimulation site
comprises imaging neural activity using functional MRI while providing a visual
input to the patient and determining a target population of neurons in the cortex

asso_ciated with fche visqal function.

[c14] 14.  The method of claim 10 wherein identifying a neural stimulation site

comprises selecting at least one of the occipital lobes of the cortex.

[c15] 15. The method of claim 10 wherein applying stimulation comprises
implanting a cortical electrode in the patient proximate to the dura of the cortex
and delivering an electrical stimulus directly to the cortex via the implanted

electrode.

[c16] 16. The method of claim 10 wherein applying stimulation comprises

delivering an electromagnetic stimulation transcutaneously through the cranium.

[c17] 17. The method of claim 10, further‘comprising performing a visual

training while applying the neural stimulation.

[c18] 18. The method of claim 17 wherein performing the visual training

comprises instructing the patient to visually focus on a fixation object.

[33734.8056US00/SL031140.281] -14- 04/24/03



WO 2005/000153 ] ) _ PCT/US2004/012762
[c19] 19. Ihe method ot claim 17 wherein performing the visual training

comprises delivering optical stimulation to the patient's eyes.

[c20] 20. The method of claim 17 wherein performing the visual training
comprises delivering optical stimulation to visual field zones corresponding to

reduced, limited and/or residual visual function.

[c21] 21.  The method of claim 10 further comprising evaluating patient
performance.
[c22] 22. The method of claim 21 wherein evaluating patient performance

comprises receiving feedback from the patient via a computer input device.

[c23] 23. The method of claim 10 further comprising adjusting a stimulation

parameter and reapplying the neural stimulation.

[c24] 24. A method for effectuating and/or‘ facilitating visual function in a
patient, cofnprising:
implanting an electrode at an occipital lobe of the patient proximate to the
dura of the cortex;
implanting a pulse generator in the patient and electrically .coupling the
pulse generator to the electrode; and

applying electrical pulses to the electrode.

[c25] 25. The method of claim 24 wherein applying electrical pulses

comprises generating a continuous pulse train of pulses.

[c26] 26. The method of claim 24 further comprising performing visual

training while applying the electrical pulses to the electrode.

[c27] 27. The method of claim 26 wherein performing the visual training

comprises instructing the patient to visually focus on a fixation object.

[33734.8056US00/SL031140.281] -15- 04/24/03
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[c28] 28. The method of claim 26 wherein performing the visual training

comprises delivering optical stimulation to the eyes of the patient.

[c29] 29. The method of claim 26 further comprising adjusting a stimulation

parameter and reapplying different electrical pulses to the electrode.

[33734.8056US00/SL.031140.281] -16- 04/24/03
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