Letters
Author Response: Motion Responses in
Human Strabismus: What Optokinesis in the
Deviating Eye Is Telling Us
We thank Michael Brodsky1 for his interest in our study2 and for
drawing our attention to a paper by Brodsky and Klaehn3 that
examined optokinetic responses in humans with infantile
esotropia using what the authors labeled an ‘‘optokinetic uncover
test.’’3 We commend Brodsky and Klaehn on the observations
and conclusions that they draw from their study. However, we
would like to point out some key differences between their study
and our study. A major difference is in the construction and
delivery of the stimulus. Brodsky and Klaehn presented the
patients with an optokinetic stimulus, first monocularly to the
fixating eye and then binocularly. Further, the stimulus itself was
full field, that is, not localized to any part of the visual field of the
deviated eye. In our study, we utilized a dichoptic presentation in
which the optokinetic stimulus is presented only to the deviated
eye (never binocularly) and the fixating eye sees only a stationary
target. Moreover, the optokinetic stimulation is restricted to a 108
patch, and we observed optokinetic nystagmus (OKN) only when
the patch occupied the central 108 of the deviated eye that
included the fovea. We also made quantitative evaluations of the
strength of the OKN response and its gradation with spatial
location and contrast of the OKN stimulus, whereas the Brodsky
and Klaehn study was essentially a qualitative evaluation of the
OKN response. Therefore, in our view, the two studies are not
directly comparable. However, our results do agree with one of
the conclusions that they reached, which was that information is
being processed via both eyes.
In his letter, Brodsky does not question our results but
perhaps suggests two additional discussion points with regard
to our study: (1) The OKN responses that we observed are
driven by a subcortical optokinetic circuit, that is, no cortical
involvement, and (2) cortical suppression of the fovea of the
deviating eye might still have been present because the OKN
leaked through via the subcortical pathway. In response to his
two points, we make the following arguments. (1) In
strabismus, nasotemporal asymmetry is observed in motion
detection, visually evoked potential (VEP) response, smooth
pursuit, and OKN.4,5 Neurophysiological investigation in
strabismic monkeys has shown loss of binocularity in cortical
areas V1, MT, MST, and also in brainstem area nucleus of the
optic tract (NOT).4,6–8 Therefore, as proposed by models in the
literature,9,10 the loss of binocular connections in the pathway
from V1  MT  MST  NOT could lead to asymmetric visual
or oculomotor response to monocular motion stimuli. Subcortical projections (direct retina–NOT projections) may also play
a role, but it is not clear that they play an exclusive or primary
role in generating nasalward OKN in strabismus. (2) Our study
was focused on identifying areas of retinal suppression in
strabismus, and OKN was simply used as a readout to identify
suppressed versus unsuppressed retina. Our data and conclusions fit in nicely with the previous work in the literature. For
instance, Economides, Adams, and Horton11,12 used a visual
psychophysical paradigm, and showed that the fovea of the
deviated eye was not suppressed. In addition, other work from
our lab in which we used a saccade paradigm to examine
spatial patterns of fixation switch behavior (presumably driven
by suppression) also revealed similar results.13 Taken together
with these other studies, our current study does indeed support
the idea of lack of suppression of the fovea of the deviated eye
in exotropia.

Finally, we would like to point out that the discussion points
above are fundamentally speculative because neither Brodsky’s
previous work nor our current study directly examined neural
responses, and therefore cannot ascribe the optokinetic
responses to cortical/subcortical pathways. As always in science,
the best way to settle the issue would be to design and perform
an appropriate experiment and quantitatively evaluate the data.
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