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Primary visual cortex

Training system designed
to enhance quality of vision

Computer-based program focuses on initiating
neural modifications for brain plasticity

Focus on Refractive
Surgery
By George O. Waring IV, MD

omputer-based cortical

vision training, also known

as neural vision therapy
(NVT), is a noninvasive treatment
modality designed to enhance
vision by modifying processes at
the primary visual cortex.

Since the technology was devel-
oped in 1999, more than 1,500 pa-
tients have been treated in Europe,
the United States, and Asia. The Sin-
gapore-based NVT company Neuro-
Vision recently was purchased by
RevitalVision, and operations were
relocated to the United States.
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Read a recent editorial by

Peter J. McDonnell, MD,

about trichromacy and how our
brains perceive colors. Go to
OphthalmologyTimes.com/plasticity

RevitalVision’s launch primar-
ily has been focused on improv-
ing quality of vision and contrast
sensitivity in post-IOL and post-
LASIK patients (NeuroLASIK),

Take-Home Message

A noninvasive treatment modality
(RevitalVision) has been designed
to enhance vision by modifying
processes at the primary visual
cortex.

and clinical studies to date have
been promising.' The company
plans to release additional prod-
uct offerings for the treatment of
low myopia and early presbyopia
as well as enhancement of night
driving and sports vision.

Scientific background

Several studies have shown that
the noise of individual cortical
neurons can be modulated by ap-
propriate choice of stimulus con-
ditions and that contrast sensitiv-
ity can be increased through con-
trol of stimulus parameters.>*

The interactive Web-based
computer software program
(RevitalVision) uses Gabor
patches, a visual stimulus widely
used in the field of visual neuro-
science, to match and activate the
shape of receptive fields in the
visual cortex.

Lateral masking of the Gabor
patches improves neuronal effi-
ciency and improves contrast sen-
sitivity function (CSF) by reducing
the noise-to-signal ratio of neural
activity in the primary visual cor-
tex® (Figure 1 on Page 64).

This lateral masking technique
is tailored to an individual com-
puterized training regimen using
various stimulus (Gabor) parame-
ters such as spatial frequency, spa-

See Vision therapy on page 64
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Continued from page 63

tial arrangement, contrast level, orientation
(local and global), task order, context, and
exposure duration.’

This precise control of stimulus condi-
tions leading to increased neuronal ef-
ficiency is fundamental in initiating the
neural modifications that are the basis
for brain plasticity.

Therapy details

The training system provides a series of
individualized visual stimuli designed to
“train” and enhance the neural interac-
tions in the visual cortex.

Each training session lasts for approx-
imately 20 minutes, during which time
the patient responds to visual perception
tasks (VPTs) displayed on the computer
screen at home. Initially, the patient com-
pletes computerized evaluation sessions of
individualized neural inefficiencies from
which the training program begins.

The therapy typically is conducted at
a pace of two to three training sessions a

Training sessions are
individually tailored

to each patient’s
performance and
neuronal inefficiencies.

Figure 1 Lateral masking technique

First display

Second display
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week over a course of 2 to 3 months and
is completed after 20 sessions.

The patient is exposed to two consecu-
tive laterally masked Gabor patch displays
in random order on the computer moni-
tor. The patient interactively communi-
cates with the computer using a mouse
and identifies the correct display as de-

termined by the in-
structions for the

Computer-based speFific task. If the

cortical vision training patient answers

may represent a new correctly, the target

paradigm in vision contrast will be re-
correction treatment. duced and the task
will become more
difficult. Incorrect
answers trigger the program to increase
the contrast and the task becomes easier.

After each training session, the patient
performance is recorded and sent via In-
ternet to the company’s servers. Subse-
quently, patient performance is analyzed
by algorithms that generate the VPT pa-
rameters for the next training session. In
this manner, patients receive training ses-
sions that are individually tailored to their
performance and neuronal inefficiencies.

Clinical studies

Computer-based cortical vision training
was originally used in Asia and Europe,
where clinical studies showed efficacy in
the treatment of amblyopia, low myopia,
and early presbyopia.®”

Tan and Fong reported mean improve-
ment in uncorrected distance visual acu-
ity of 2.1 logMAR lines after completion
of the NVT training. The improvements
were shown to be retained for at least 12
months.”

In collaboration with Daniel Durrie,
MD, and Steven Slade,
MD, the author con-
ducted a prospective
study comparing NVT
after LASIK (Neuro-
LASIK) with sham treat-
ment following LASIK in
98 eyes.

In the NeuroLASIK
group that received NVT,
the mean distance un-
corrected visual acuity
(UCVA) was 0.8 logMAR
lines and 79% improve-

Figure 1 Lateral masking of the Gabor patches improves
neuronal efficiency and improves contrast sensitivity function
by reducing the noise-to-signal ratio of neural activity in the

primary visual cortex. (Figure courtesy of RevitalVision)

ment in contrast sensitiv-
ity compared with a 0.28
logMAR line improve-
ment and 52% improve-
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ment in CSF in the control group. Eyes with
vision worse than 20/20 after LASIK im-
proved 1.56 logMar lines of distance UCVA
and had a 90% improvement in CSF after
NVT relative to 0.34 logMar lines and 47%
CSF improvement in the control group.!
Although both groups had improvement
to some degree (likely from normal tissue
remodeling and healing), the NeuroLASIK
group showed greater improvements. In ad-
dition, eyes with worse than 20/20 vision
after LASIK benefited more with NVT than
those who were better than 20/20, suggest-
ing that a cortical limit may exist to how
much improvement a patient may have.
Recent unpublished studies by John
Hunkler, MD, and Richard Lindstrom, MD
showed that patients who underwent this
therapy after IOL implantation had de-
creased dependence on reading glasses,
improvement in contrast sensitivity, and
greater overall patient satisfaction.

New paradigm

Computer-based cortical vision training
may represent a new paradigm in vision
correction treatment. Analogous to reha-
bilitation after other forms of surgery, the
therapy system may prove to be particularly
useful for improving contrast sensitivity,
quality of vision, and, therefore, patient sat-
isfaction after refractive surgery. Stated an-
other way, this novel technology may serve
as another “tool in the toolbox” for improv-
ing vision where an additional surgical pro-
cedure is not clearly indicated or safe. Fu-
ture studies may elucidate the role of com-
puterized visual cortex training program for
patients with low vision.OT
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