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FMRI REVEALS SUBRTHRESHOLD ACTIVATION IN HUMAN VISUAL COR-
TEX: IMPLICATIONS FOR CONSCIOUSNESS. R. B. H. Tootell'* N,
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Our goal was to measure fMRI responses in visual cortex at-and-near the limits of
conscious visibility, to reveal which human cortical areas are activated during psycho-
physical responses at visual threshold.

Normal human subjects were presented with visual stimuli at-and-near their lu-
minance contrast thresholds, at 0.5, 0.7, 1, 2 and 4 times threshold. Each subject’s con-
trast threshold was measured using multiple ‘BestPEST” parameter estimations, based
on stimulus detection. The stimuli were achromatic, luminance-varying radial gratings
(10 cycles/revolution), centered on a small fixation point, stationary but contrast-
counterphased at 2 HZ. To measure the fMRI activation produced at each of these con-
trast levels, the gratings were presented in a 2-condition block design, in alternation with
a uniform grey field of equal mean luminance (e.g. a grating of zero contrast). The fMRI
was done using a 3 T EPI scanner, extensive signal-averaging, a bite bar, a customized
bilateral surface coil, cortical flattening and retinotopic mapping.

Subjects showed surprisingly robust activation across most or all of these contrast
values. Typically, activity decreased monotonically with stimulus contrast, but remained
significant (p<0.01 or less) even at subthreshold contrasts (easily (.7, and marginally
0.5). Most visual areas showed similar contrast gain functions, but a few areas showed
possible discontinuities in the gain function at psychophysical threshold. The fMRI ac-
tivity occurring below visual threshold should clarify mechanisms of subthreshold sum-
mation. By definition, we are not conscious of subthreshold stimuli, so such results
could also help discriminate the neural mechanisms underlying unconscious pre-processing
from conscious perception. This work was supported by EY(7980 to RBHT.
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