
sentation of the intact and impaired VFs within striate
and extrastriate cortical areas. Visual stimulation of each
hemifield was performed separately to allow unam-
biguous attribution of responses within the damaged
hemisphere to the impaired VF. Additionally, we ob-
tained over 3 hours of retinotopic mapping data from
M.C. (acquired during multiple scanning sessions) to
maximize statistical power, and thus, our ability to detect
attenuated neural signals.

The polar angle of visual stimulation was used to
define the borders of visual areas by phase reversal
(Engel et al., 1994). Within M.C.’s healthy hemisphere,
the normal arrangement of visual areas was found
(Wandell, Brewer, & Dougherty, 2005) (Figure 2). With-
in the damaged hemisphere, a retinotopically organized
visual cortex was seen, also with the normal arrange-
ment of visual areas including responses from the
primary visual cortex. Notably, these responses were
found even in the cortex that appears lesioned on
structural imaging, including area V1. Examination of
cortical responses to varying eccentricity of stimulation
(Figure 3) demonstrated that parts of the lesioned
cortex responded to stimulation of M.C.’s perimetrically
blind field. These responses were present within visual
area V1 (Figure 4). Thus, meaningful fMRI responses

were obtained from some voxels that contained dam-
aged, but clearly not dead, neural tissue.

Neural and Behavioral Responses to Stimulus
Contrast are Attenuated in Blindsight

A puzzle posed by the well-organized retinotopy seen in
M.C.’s lesioned hemisphere is the relatively poor quality
of her visual perception. If a retinotopically organized
cortex (including V1) is present, why is M.C.’s percep-
tion of the contralesional hemifield so impaired? We
asked if the response properties of the damaged and
healthy hemispheres differ, by obtaining neural and
psychophysical response functions to moving stimuli
over a range of contrast levels. We presented a moving
stimulus at the horizontal meridian in the periphery of
M.C.’s intact and impaired VF. The stimulus (expanding/
contracting concentric rings) was presented at eight
different levels of contrast (ranging from 1% to 100%),
along with null trials (0% contrast) in a pseudorandom-
ized order. M.C. performed a detection task during
behavioral testing and a vigilance task at central fixation
during fMRI scanning.

Within M.C.’s healthy hemisphere, cortical responses
to peripherally presented, moving stimuli were observed

Figure 2. Representation of
visual field polar angle. Polar
angle representation across the
f lattened cortical hemispheres,
coded by color. The borders
of visual areas are indicated
by white lines; an asterisk
marks the center of the foveal
confluence. Gyri are in light
and sulci in dark gray; lesion
area as defined by anatomical
imaging indicated by black
hatching. Top inset: Cortical
unfolding with the calcarine
sulcus in red.
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