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Fig. 2 Plot of letter size 8 |
versus number of correct
responses. Symbols: @ =
Amblyopic eye before grating
stimulation, \ = Amblyopic
eye after grating stimulation.

[0 = Nonstimulated dominant
eye. Computer-calculated 509,
visual acuity threshold, corrected
Jor guessing, in the amblyopic
eye is 20/65-7 before stimulation
and 20/67-0 after stimulation;

it is 20/31-8 in the dominant eye.
Note sharp fall-off of responses
in dominant eye in contrast to

NUMBER OF CORRECT
RESPONSES

Kenneth J. Ciuffreda, Kim Goldner, and Robert Connelly

0—=0=0—~0

7N
i

gradual fall-off in nondominant o —
(more amblyopic) eye as letter
size decreases.

tion between 2 consecutive determinations of visual
acuity separated by 7 minutes. Results here provided
information on variability of acuity measures in
children, in whom variability of measures in this
selected group might be expected to be unusually
high, by our method. The sixth control group
consisted of amblyopic children receiving grey-field
stimulation in place of the gratings between 2
consecutive determinations of visual acuity separa-
ted by 7 minutes. Results here separated effects of
concentrated fixation from effects of grating stimu-
lation. A seventh control group consisted of ambly-
opic adults receiving no stimulation between 2
consecutive determinations of visual acuity separated
by 7 minutes. Results here provided information
on normal variability of acuity measures in ambly-
opic adults without influence of grating stimulation
and concentrated fixation. The last control group
consisted of adults with reduced visual acuity
resulting from ocular disease, who received grating
stimulation between 2 consecutive determinations
of visual acuity separated by 7 minutes. Results
here provided information that would allow com-
parison between effects of grating stimulation and
concentrated fixation on variability of acuity
measures in functional and organic amblyopes.
Patients were recruited from the refraction and
orthoptics clinics. All received a thorough examina-
tion of vision, including determination of refractive
error (noncycloplegic), binocular status, and ocular
health. No patients in the experimental groups had
ocular or neurological disease or nystagmus. There
were approximately an equal number of amblyopes
whose condition could be attributed primarily to
either strabismus or anisometropia. Most patients
had esotropia. No patients had eccentric fixation
greater than 3 prism dioptres as determined by
visuoscopy. Most (about 70%) patients had astig-
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matism, of 0-75 dioptre or greater, generally of
either the mixed or compound myopic variety.

Results

Results are presented in Table 1. In general the
use of the gratings had little if any effect on improv-
ing distance visual acuity in amblyopic eyes. Chan-
ges of visual acuity (either increases or decreases)
with respect to magnitude, direction, and frequency
were approximately the same in the amblyopic and
control groups (< 4-10% Sneli-Sterling). In fact
it is doubtful whether most of the computed visual
acuity changes following brief grating stimulation
could have been detected by conventional clinical
procedures, that is, without use of a computer and
with the use of whole-chart or whole-line Snellen
measures, as they were generally so slight.

Discussion

We were unable to confirm the positive findings of
Campbell and colleagues.!'~** We believe that at
least 3 factors are responsible for differences in
results. The first and perhaps most important factor
is method of measuring visual acuity. Campbell
and colleagues employed Snellen, linear Sheridan
Gardiner, and single Sheridan optotypes, and thus
were not consistent in the use of a single procedure
to obtain visual acuity in all patients. Further, with
their method they did not control for contour
interaction effects,2-28 a critical factor for accurate
and repeatable determination of visual acuity in
amblyopic eyes. We were consistent in our method?®
of determining visual acuity, which controlled for
contour interaction by maintaining interletter
separation with a fixed proportion of letter size.
The second factor is the use of controls. Although
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Lack of positive results of a physiologically based treatment of amblyopia

Campbell and colleagues suggested that control
studies should be conducted before widespread use
of this technique is adopted,!* and further stated
that grey-field stimulation produced only slight
improvement of visual acuity in some amblyopic
patients, they did not provide quantitative findings
for their controls. We provided quantitative findings
in our controls and found that changes of visual
acuity in controls were similar to those for our
‘treated’ amblyopic group, suggesting lack of a
positive effect of the gratings on improving visual
acuity in the amblyopic eyes of our patients. Chan-
ges of visual acuity noted in our control groups
(< +10% Snell-Sterling) could be attributed to
normal variability of visual acuity. Further, small
improvements of acuity could be attributed in part
to practice effects, well known to vision care practi-

- tioners and reported in the literature.3*-3% We
believe that similar arguments apply to our experi-
mental group. If we had obtained positive results
in our amblyopes, an increased number of experi-
mental and control subjects and additional control
groups would have been essential on our part to
factor out effects of short-term fixation training,
short-term occlusion effects, practice effects, and/or
normal variability of visual acuity from effects
directly related to grating stimulation alone. While
our sample size was not large, we believe that
careful measures on a group of this size are pre-
ferable to testing a large group in the absence of
appropriate controls and measurement techniques.
Further, the consistent results we obtained do not
demand that sample size be increased to provide a
convincing argument.

The third factor is a history of previous occlusion
therapy. In Campbell and colleagues’ group 75% of
the subjects had past history of partially successful
occlusion therapy, while in our group only 339%,
did. One could speculate that patients having had
some previous success with occlusion therapy might
respond more favourably and rapidly to short-term
occlusion during which motor activity is encouraged
than those never having had such occlusion experi-
ence. Further, that favourable results in young
amblyopes may follow brief periods of daily occlu-
sion has been reported.® However, none of our
amblyopes with history of occlusion therapy had
significant gains in acuity after stimulation, though
gains were the rule.

Other aspects related to the experimental methods
deserve comment. We had patients view gratings
without the addition of eye-hand sensory-motor
feedback, as this was the procedure originally
described.’? This ‘passive’ procedure allows one to
test those authors’ original hypothesis on ‘exercising’
or ‘activating’ cortical neurons by viewing gratings

611

at a variety of spatial frequencies and all orientations
in the purest form, that is, free from other factors
such as eye-hand interactions, presence of hand and
crayon in the visual field blocking the grating
stimulus, presence of printed letters and game form
in the field providing additional stimulus patterns,
and the tendency of young children to move close
to the grating during active visual tasks and thus
change fixation distance and effective stimulus
spatial frequency, since the ‘game’ surface was on
top of the grating stimulus. All these became addi-
tional factors that one must consider potentially
important during the stimulating period and which
make results difficult to interpret when adequate
controls are not provided. Further, we had indivi-
duals view the gratings at a carefully monitored
and fixed distance perpendicular to the stimulating
surface; in contrast, they had 2 patients playing
games while viewing the grating, at least some of
the time, at an oblique angle, thereby changing its
effective size, shape, and spatial frequency.

Our negative results do not stand alone. Recent
papers have reported similar results.?”® With few
exceptions an informal survey conducted by the
first author of several clinical researchers testing
the grating treatment also provided negative results.
Lastly, lack of sustained effect of the treatment on
visual acuity with concurrent lack of effect on the
visually evoked response in 1 young amblyope has
recently been reported.®®

In conclusion, under our test conditions the
grating treatment appeared to have little effect on
distance visual acuity in the amblyopic eyes of our
juvenile as well as adult patients. We believe that
conventional orthoptics procedures for the treat-
ment of amblyopia, such as partial or total occlu-
sion, training in monocular and binocular skills,
and eye-hand co-ordination activities guided by the
amblyopic eye, should not be discarded or minimised
in the treatment of amblyopia until new techniques
tested in amblyopes with proper controls and result-
ing in high success rates, independently confirmed
by other laboratories, are available.

We are grateful to the clinical faculty at SUNY/State College
of Optometry in New York City, especially Mr J. Cooper
and the vision training residents, and the School of Opto-
metry, University of Alabama in Birmingham, especially Dr
J. Pierce and Mr D. Sawyer; to Dr D. Kirschen, Southern
California College of Optometry in Fullerton, for generous
use of computer facilities; to Dr J. Carter and Mr N. Flax
for helpful discussions on the experimental plan.
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