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Neural Correlates of Conscious and Unconscious Vision
in Parietal Extinction
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Abstract

Brain areas activated by stimuli in the left visual field of a right parietal patient suffering from left visual extinction were
identified using event-related functional magnetic resonance imaging. Left visual field stimuli that were extinguished
from awareness still activated the ventral visual cortex, including areas in the damaged right hemisphere. An
extinguished face stimulus on the left produced robust category-specific activation of the right fusiform face area. On
trials where the left visual stimulus was consciously seen rather than extinguished, greater activity was found in the
ventral visual cortex of the damaged hemisphere, and also in frontal and parietal areas of the intact hemisphere. These
findings extend recent observations on visual extinction, suggesting distinct neural correlates for conscious and
unconscious perception.

Introduction

Visual extinction is a neurological deficit after unilateral
brain damage that is classically associated with right parietal
lesions and frequently manifests as one component of the
neglect syndrome (Heilman et al., 1993; Driver et al., 1997).
Awareness of a single stimulus, presented to either the left
or right visual field, is apparently normal. However, a deficit
in awareness emerges when stimuli are presented on both
sides simultaneously. Right hemisphere patients with extinc-
tion typically fail to report a contralesional (left) stimulus,
which is ‘extinguished’ from visual awareness by a competing
ipsilesional stimulus. This has commonly been attributed
(Posner et al., 1984; Desimone and Duncan, 1995; Driver
et al., 1997) to a pathological bias in attentional competition
that favours the ipsilesional side in competitive situations,
such as bilateral stimulation.

Visual extinction provides an opportunity to study the
neural correlates of conscious and unconscious visual pro-
cessing. Bilateral trials with extinction, where only the right
ipsilesional stimulus is consciously detected, can be compared
against unilateral trials, where only a right stimulus was
presented (and detected), to investigate any unconscious brain
response to the extinguished left stimulus on bilateral trials.
Several behavioural studies suggest that some residual uncon-
scious processing of extinguished visual stimuli can indeed
arise in right parietal patients (Volpe et al., 1979; Berti and
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Rizzolatti, 1992; Marzi et al., 1996; Driver and Mattingley,
1998); but the neural correlates of this are only starting to
be explored (Marzi et al., 2000; Rees et al., 2000; Driver
and Vuilleumier, 2001); see also Fink et al. (2000) for a
related positron emission tomography study of extinction-
like phenomena in normals. Because extinction may arise on
only a proportion of bilateral trials, when using event-related
neural measures one could also compare neural activity for
those bilateral trials where both stimuli are successfully
detected (i.e. without extinction), against those trials with
extinction, to assess the possible neural correlates of conscious
visual detection (Marzi et al., 2000).

In a recent study we reported preliminary evidence from
event-related functional magnetic resonance imaging (fMRI)
for unconscious activation of the ventral visual cortex in a
parietal patient with visual extinction (Rees et al., 2000). At
the time of that study, the patient’s deficit was so severe that
extinction arose on virtually every bilateral trial, precluding
any comparison of bilateral trials with extinction against
those without extinction. Here we report a follow-up study
on the same patient in which this comparison was made
possible. We also sought to replicate and extend the initial
evidence for unconscious activation on trials with extinction,
as our existing evidence for this (Rees et al., 2000) was
relatively weak statistically. Here we show robust unconscious
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388 G. Rees et al.

activation of the fusiform face area for extinguished face
stimuli. We also observed differential activations for con-
sciously seen versus extinguished left stimuli during identical
bilateral stimulation.

Materials and methods

Subject
GK was a 68-year-old man when admitted to hospital with
acute confusion. He was agitated but had no weakness or
primary disturbance of sensation in his limbs, and no visual
field defect or gaze palsy. He tended to orient his eyes and
head to the right, and to neglect people to his left. When
tested the following day he showed strong left visual and
tactile extinction on confrontation. In addition he demon-
strated left visual neglect on line bisection, erring a mean of
5.1 cm to the right of the true midline on three 18 cm
horizontal lines. On pen-and-paper cancellation tasks he
neglected targets on the left. On the Mesulam shape cancella-
tion task (Mesulam, 2000) he cancelled 17/30 targets on the
right and 0/30 on the left. A computed tomography scan 18 h
after symptom onset demonstrated a low attenuation area in
the right inferior parietal lobe, consistent with infarction.

One year following stroke, GK still continued to display
left visual extinction and neglect on clinical testing, cancelling
32/60 targets (all on the right) on the Mesulam shape
cancellation task and scoring 87/146 on the conventional
subtests of the Behavioural Inattention Test (Wilson et al.,
1987). Our initial fMRI study of this patient (Rees et al.,
2000) was conducted 15 months post-stroke and the present
study was conducted 18 months post-stroke (i.e. 3 months
later), at which time GK was fully ambulant and living in
the community. Structural MRI demonstrated an area of
infarction confined largely to the right inferior parietal lobule
(Fig. 1). At the time of this experiment he still showed
reliable left visual extinction on clinical confrontation (with
full visual fields), and left neglect on clinical tests, with no
other neurological abnormalities. Visual extinction was also
still present on computer testing (see below), but had
improved over the 3 months from our earlier study (i.e.
extinction was no longer present on every bilateral trial when
large and high-contrast stimuli were used, thus allowing
comparison of brain activity for trials with versus without
extinction in this patient for the first time).

Paradigm

Visual stimuli were presented on a small screen viewed via
a mirror mounted on the head coil. Each trial consisted of
the brief (150 ms) presentation of a visual stimulus to either
the right visual field (RVF), the left visual field (LVF), or to
both. Each stimulus was a black and white image of a human
face or a house, shown in frontal view (Kanwisher et al.,
1997). Face or house stimuli were used to assess possible
category-specific responses in the ventral visual cortex (see
below). Each subtended ~10° � 10°, with its centre ~10°

Fig. 1. Unconscious activation of the ventral visual cortex. Loci activated by
the comparison of bilateral extinguished minus unilateral right trials are
superimposed on three slices (sagittal: x � �44; coronal: y � –72; axial:
z � –16 from left to right) of GK’s brain. A threshold of P � 0.001,
uncorrected for multiple comparisons, has been used for display purposes.
The inferior portion of the right parietal lesion is apparent [for full details see
Rees et al. (2000)]. The stereotactic locations and t values for the activated
loci depicted are listed in Table 1.

from a small central fixation cross. GK was asked to indicate
on each trial, by button-press with the thumb, index or second
finger of his unseen right hand, whether he saw bilateral, left
unilateral or right unilateral stimulation, respectively. He was
already well practised at this task. Eye movement monitoring
outside the scanner confirmed that he was able to perform
the task successfully while maintaining central fixation. Six
different trial types (conditions) were evaluated with fMRI:
(1) right face; (2) left face; (3) right house; (4) left house;
(5) left face plus right house (bilateral); (6) right face plus
left house (bilateral). Note that not all possible combinations
of bilateral stimuli were used (i.e. there were no trials with
the same stimulus category presented on both sides). This
was because the total number of trials was limited (we ran
360 successive trials in total, which is quite a long procedure
for a stroke patient). We wanted to maximize power for the
comparisons of interest, including those concerning any
category-specific activations for stimuli on either side (e.g.
specific to an extinguished LVF face); these cannot be
addressed when the same category is repeated on both sides
within a display, hence we did not use such display types.
The inter-trial interval was 3 s, during which GK had to
fixate the central fixation cross (he was repeatedly reminded
of this requirement between successive runs of 90 trials).
This rate of successive trials is approximately three times
faster than our earlier fMRI experiment (Rees et al., 2000),
as permitted by recent advances in fMRI data collection and
analysis methods. The inter-trial interval was a non-integer
multiple of the scanning time, chosen to ensure that each
slice of the image volume evenly sampled the haemodynamic
response. Five hundred milliseconds before each trial, the
central fixation cross changed from a small cross to a slightly
larger cross in order to alert GK to an impending trial and
to encourage adherence to the central fixation requirements.
The order of presentation of the six different trial types was
randomly intermingled, so could not be anticipated by the
patient. During the experiment as a whole, 60 repetitions of
each different trial type were evaluated to give a total of
360 trials.

fMRI scanning

Blood oxygenation level dependent (BOLD) image volumes
were acquired using a Siemens Vision (Siemens, Erlangen,
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fMRI of parietal extinction 389

Germany) system operating at 2T. Contiguous multi-
slice T2*-weighted echoplanar images [TE � 40 ms,
80.7 ms/image, 64 � 64 pixels (19.2 � 19.2 cm)] were
obtained in an axial orientation. Scanning took place in four
runs of 108 volumes. The first six scans of each run were
discarded to allow for T1 equilibration effects. A T1-weighted
anatomical image was acquired at the beginning of the
session.

Data analysis

The data were analysed using Statistical Parametric Mapping
software (SPM99; www.fil.ion.ucl.ac.uk/spm) implemented
in MATLAB (Math-works Inc, Sherborn, MA, USA) and
run on a SGI workstation (Silicon Graphics, Mountain View,
CA, USA). The SPM analysis method is described in detail
elsewhere (Turner et al., 1998). The scans were realigned,
normalized to a voxel size of 2 � 2 � 2 mm [with a custom
hand normalization to take account of the lesion; see Brett
et al. (2001) for a discussion of the issues surrounding spatial
normalization in patients with focal lesions] and spatially
smoothed with a 6 mm isotropic kernel. A statistical analysis
of these data was then carried out using linear regression
with an event-related statistical model. Linear contrasts
between the different regressors were used to generate
statistical parametric maps of the t-statistic [SPM(t)]. Result-
ant regions of activation were characterized in terms of their
peak height; only clusters of more than one voxel are
reported here. The statistical maps were thresholded with a
conventional global threshold of P � 0.001, uncorrected for
multiple comparisons (Friston et al., 1995). Given that this
was a follow-up to our earlier study (Rees et al., 2000), this
conventional global statistical threshold was appropriate. Pre-
defined regions of interest (specifically, the fusiform face
area; Kanwisher et al., 1997) were also examined at a more
stringent statistical threshold of P � 0.05, corrected for
multiple comparisons within the searched region of interest
(Worsley et al., 1996), to assess the robustness of any
category-specific effects.

Results

Behavioural data

GK correctly reported 112/120 and 114/120 of the unilateral
visual stimuli for the LVF and RVF, respectively. Thus, GK
had no lateralized problem in detecting a single stimulus
presented in isolation. However, when bilateral stimulation
was presented he showed left visual extinction by indicating
that he saw only a unilateral right stimulus on 33/120 trials
(27.5%). Note that this rate of extinction is lower than in our
earlier study of the same patient (Rees et al., 2000) 3 months
before, when he showed extinction on virtually every bilateral
trial. There was no reliable difference in extinction rate
comparing bilateral trials with a left face plus right house

Table 1. Loci showing greater activity for the comparison of bilateral trials
with left extinction, minus right unilateral stimulation. Stereotactic coordinates
are given in the anatomical space of Talairach and Tournoux (1988), but the
cortical location reflects individual surface anatomy

Talairach coordinates

x y z t value Location

Right occipital and temporal cortex
20 –94 –16 4.71 Right lingual gyrus (BA 18)
44 –72 –12 4.18 Right fusiform gyrus (BA 19)
14 –58 –10 3.72 Right lingual gyrus (BA 19)
30 –80 –22 3.48 Right fusiform gyrus (BA 19)
10 –86 24 3.59 Right cuneus (BA 18)

Left occipital and temporal cortex
–26 –94 –16 5.19 Left lingual gyrus (BA 18)
–38 –80 –10 4.18 Left lingual gyrus (BA 19)
–14 –58 –10 3.72 Left fusiform gyrus (BA 19)
–60 –4 –10 3.28 Left middle temporal gyrus (BA 21)

Frontal and parietal cortex
4 –14 36 3.27 Right anterior cingulate (BA 24)

52 36 28 3.53 Right middle frontal gyrus (BA 9/46)
50 10 44 3.57 Right middle frontal gyrus (BA 8)

–40 0 46 4.03 Left middle frontal gyrus (BA 6)
–38 58 –4 3.50 Left middle frontal gyrus (BA 10)
–36 –46 30 3.48 Left anterior intraparietal sulcus (BA 7)

(15/60 trials) against trials with a right face plus left house
(18/60 trials).

Neuroimaging

Three planned statistical comparisons were performed.

Neural correlates of unconscious processing for LVF
stimuli on extinction trials. The comparison of bilateral
extinguished versus unilateral right trials [i.e. (5 � 6) –
(1 � 3)] should reflect the neural correlates of extinguished
LVF stimulus processing. All the clusters reported for this
were also activated for LVF unilateral trials, when compared
with RVF unilateral trials [i.e. (2 � 4) – (1 � 3)], at
P � 0.001 or better using a masking analysis. Several
areas within the ventral visual cortex were activated by an
extinguished LVF stimulus on bilateral trials (and also by a
seen unilateral LVF stimulus). The most prominent were
symmetrical areas of left and right extrastriate cortex (coord-
inates –26, –94, –16, t � 5.19; and 20, –94, –16; t � 4.71).
Some areas of pre-frontal and intact parietal cortex also
showed activation for an extinguished LVF stimulus. A full
listing of loci, t values, and anatomical areas is given in
Table 1.

Unconscious activation of the fusiform face area by an
extinguished left face. We used face stimuli in the LVF on
half of the bilateral trials, as faces are known specifically to
activate fusiform areas in the normal human visual system
(Allison et al., 1994; Kanwisher et al., 1997). We sought to
determine whether such higher-order visual areas might also
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390 G. Rees et al.

Fig. 2. Category-specific unconscious activation of the right fusiform face
area by an extinguished left visual field (LVF) face. Peak event-related
activation in the right fusiform face area (percentage signal change relative
to global mean) is plotted for four different experimental conditions (5, 3, 6,
1; see main text). Activity is taken from the peak voxel for the comparison
of activity specific to an extinguished LVF face [minus its right visual field
(RVF) unilateral control] versus an extinguished LVF house [minus its RVF
unilateral control; i.e. conditions (5 – 3) – (6 – 1); see Fig. 3B, peak
coordinates 36, –60, –24, t � 3.42, P � 0.018 corrected]. Category-specific
activation by an extinguished LVF face (in condition 5) is apparent. Note that
the identity of the ipsilesional (RVF) items, which differ for conditions 5
and 3 (right house) compared with 6 and 1 (right face), has no effect on activity.
This interaction thus reflects activation by a contralesional extinguished face
rather than any inhibition of the response to an ipsilesional seen face.

be activated unconsciously by an extinguished left face in
the patient.

In our previous study with patient GK (Rees et al.,
2000), we had localized the stereotactic coordinates of his
‘fusiform face area’ using a standard, blocked presentation
of successive face stimuli, versus house stimuli, at the
fovea [see Kanwisher et al. (1997)]. Here we tested
whether his fusiform face area, so defined, was activated
by an extinguished left face on bilateral trials. Small
volumes (radii 6 mm, comprising approximately 113 voxels;
Worsley et al., 1996) around each of the four loci of peak
activation that had previously been identified by the face
localizer [i.e. coordinates (–32, –64, –18), (–34, –48,
–20), (40, –60, –20) and (38, –46, –22)] were subjected
to this test. The right fusiform face area responded more
strongly to an extinguished left face (presented on bilateral
trials that had a right house) than when a single right
house was presented unilaterally [i.e. comparison (5 – 3);
coordinates 36, –60, –24; t � 3.54, P � 0.014 corrected
for the small volume of 6 mm radius examined].
Furthermore, this activation was category specific,
responding more strongly to an extinguished face than an
extinguished house [i.e. comparison (5 – 3) – (6 – 1);
coordinates 36, –60, –24; t � 3.42, P � 0.018 corrected].

Table 2. Loci showing greater activity for bilateral trials where both stimuli
were consciously detected, than on bilateral trials with left extinction.
Stereotactic coordinates are given in the space of Talairach and Tournoux
(1988), but the cortical location reflects individual surface anatomy

Talairach coordinates

x y z t value Location

Frontal and parietal cortex
–40 –4 26 3.94 Left insula/pre-central gyrus (BA 4)
–16 50 10 3.24 Left medial frontal gyrus (BA 10)

2 26 12 3.62 Right anterior cingulate (BA 32)
–34 20 38 3.41 Left middle frontal gyrus (BA 8)
–14 –62 56 3.72 Left superior parietal cortex (BA 7)

18 –48 42 3.24 Right superior parietal cortex (medial to
lesion) (BA 7)

Occipital and temporal cortex
–8 –72 12 3.75 Left cuneus (BA 31)

–14 –68 –6 3.56 Left lingual gyrus (BA 18)
50 –50 –18 3.80 Right fusiform gyrus (BA 37)
30 4 –28 3.38 Right uncus (BA 28)

–38 –34 8 3.54 Left superior temporal gyrus

Other
6 –30 –8 3.60 Right brainstem

This category-specific activation is plotted in Fig. 2; note
that activity was high specifically for an extinguished LVF
face (i.e. condition 5). Some weaker evidence for category-
specific processing was also seen in the left fusiform face
area (coordinates –36, –58, –24; t � 2.80, P � 0.05
corrected).

Neural correlates of conscious versus unconscious visual
processing. Finally, bilateral displays (conditions 5 and 6)
where GK correctly reported seeing both stimuli were com-
pared with the same display types (i.e. 5 and 6 again) on
trials where he showed extinction, incorrectly reporting only
unilateral RVF stimulation. For this contrast the stimuli were
held constant, but GK reported a different conscious percept,
with the LVF stimulus being reported only on non-extingu-
ished trials. This comparison revealed areas in the right
ventral visual cortex, left parietal cortex and left pre-frontal
cortex that were more active when the LVF stimulus in a
bilateral display was consciously detected by patient GK,
compared with when it was extinguished from his awareness
(see Table 2). These areas were distinct from those uncon-
sciously activated by an extinguished LVF stimulus in the
comparisons described earlier.

Discussion

These data confirm that the ventral visual cortex can be
activated by an extinguished LVF stimulus of which GK
remained unaware. They also allowed us to compare activa-
tions for consciously detected versus extinguished LVF
stimuli, for the first time in this patient.

The ventral activations for LVF stimuli on bilateral trials
with extinction, as compared with unilateral RVF stimulation,
extend our earlier findings when the patient was in a more
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fMRI of parietal extinction 391

Fig. 3. Category-specific unconscious activation in the ventral cortex. A statistical threshold of P � 0.01 was used for display purposes. (A) Loci activated by
foveal face localizer are superimposed on three slices (sagittal, coronal and axial) of a T1-weighted image of GK’s brain. These data are taken from our earlier
study (Rees et al., 2000) and show bilateral activation of areas in the fusiform gyrus consistent with the locus of the ‘fusiform face area’. The arrows indicate
the right fusiform face area. (B) Three anatomical slices of GK’s brain [equivalent to those in (A)], on which are superimposed loci that showed greater activity
for an extinguished left visual field face stimulus compared with an extinguished left visual field house stimulus [i.e. conditions (5 – 3) – (6 – 1); Talairach
coordinates �36, –60, –24]. The arrows indicate activation in a location consistent with the right fusiform face area. The locations of activated loci and peak
heights of activation are given in the text.

acute state (Rees et al., 2000), and agree with recent findings
in other cases (Driver and Vuilleumier, 2001; Driver et al.,
2001; Vuilleumier et al., 2001). The present evidence for
unconscious, category-specific activation of GK’s fusiform
face area was more robust than in any previous work
(Figs 2, 3), reaching a conventional global statistical threshold
(i.e. P � 0.001) and surviving correction for multiple
comparisons across the volume examined in the fusiform
face area. This provides important corroboration of previous
proposals that category-specific areas of the ventral visual
stream may still be activated by extinguished stimuli [see
Driver and Vuilleumier (2001) for a review of such proposals].
The more robust support for this here is presumably due to
our use of rapid trial rate fMRI which provides more power,
in comparison with our previous fMRI study (Rees et al.,
2000), where trials occurred only once every 9 s.

Although the ventral visual cortex has often been suggested
to provide a crucial substrate for visual awareness (Milner
and Goodale, 1995; Zeki and Bartels, 1999), the present data
imply that even robust, category-specific activation of areas
in the ventral visual cortex is insufficient for visual awareness,
at least when the parietal cortex is damaged. The unconscious
activation of areas in the ventral visual cortex provides a
plausible neural substrate for some of the implicit effects of
extinguished stimuli that have previously been shown in
purely behavioural studies of extinction patients (Volpe et al.,
1979; Berti and Rizzolatti, 1992; McGlinchey-Berroth et al.,
1993; Mattingley et al., 1997; Driver and Mattingley, 1998).

In this study, we were also able to compare bilateral trials
on which the LVF stimulus was consciously detected, versus
those trials with extinction for the same displays, for the first

time in this patient due to a reduction in his extinction rate
as compared with our earlier study (Rees et al., 2000). This
new comparison revealed stronger activation in the right
ventral visual cortex, plus parietal and frontal areas in the
intact left hemisphere [see also Vuilleumier et al. (2001)].
Some previous authors have argued that visual awareness
may depend specifically on the level of activity in posterior
visual areas (Malach et al., 1995; Zeki and Bartels, 1999),
whereas others have proposed that interactions between a
diffuse network of brain areas (e.g. the ‘global workspace’;
Baars, 1998; Dehaene et al., 1998) are critical, including
more anterior areas of parietal and frontal cortex in addition
to the posterior visual cortex (Driver and Mattingley, 1998;
Lumer et al., 1998; Driver and Vuilleumier, 2001; Rees,
2001). Although often regarded as rival accounts, these
possibilities may not be mutually exclusive, as suggested by
the present finding that conscious detection was associated
both with higher activity in ventral visual areas, and also in
parietal and frontal areas. Note that our observation of
some pre-frontal activation by an extinguished LVF stimulus
precludes a simple association of any frontal activity with
conscious awareness. Nevertheless, the clearly distinct areas
in pre-frontal cortex activated by conscious versus uncon-
scious processing of the LVF stimulus may accord with
the notion of distinct networks subserving these different
functions.

It might be suggested that our comparison of bilateral
trials with conscious detection, versus with extinction, could
in principle be confounded with possible differences in eye
position, blinks or arousal. We were not able to monitor eye
position for the patient within the scanner. However, outside
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392 G. Rees et al.

the scanner he showed good compliance with the fixation
requirements at the time of testing. In any case, any uninten-
ded systematic differences in eye position between trials with
versus without extinction would be expected to produce
differential activation of retinotopic visual cortex (due to the
consequent different retinal positions for the stimuli), and
possibly of oculomotor structures; yet this was not found.
Similarly, the specificity in the pattern of fMRI results for
our comparison of trials without versus with extinction does
not appear to fit with any blink or arousal account. It would,
however, be useful to monitor eye position, blinks and
perhaps pupil dilation in future studies of this type.

Corroboration of the present results in further cases, and
a comparison of different lesion groups (e.g. frontal versus
parietal cases), could also prove useful. The present fMRI
study was relatively long for a stroke patient (comprising
360 trials), but the number of trials for some of the compar-
isons may nevertheless have restricted power in this single
case. Note, however, that this could only have led us
potentially to miss some subthreshold activations that might
be uncovered in future work. That is, any lack of power
cannot explain the positive results that we did observe.

The ventral activation associated with conscious detection
here provides a possible anatomical source for the differences
in visual event-related potentials recently observed for seen
versus extinguished stimuli in another extinction patient
(Marzi et al., 2000). However, it should be noted that the
ventral areas that showed greater activation for consciously
perceived LVF stimuli in our patient were generally anterior
to those areas robustly activated by unconscious processing
of an extinguished stimulus. This is consistent with previous
suggestions that later stages of the ventral visual pathway
may correlate more closely with conscious perception (Logo-
thetis and Schall, 1989; Crick and Koch, 1995).

In conclusion, we explored the neural correlates of con-
scious and unconscious processing for LVF stimuli in a right
parietal patient with visual extinction, using rapid trial rate
fMRI. Extinguished visual stimuli activated the ventral visual
cortex, with robust category-specific activity being observed
in the fusiform gyrus of the damaged right hemisphere for
an extinguished left face. On bilateral trials where the LVF
stimulus was consciously detected rather than extinguished,
greater activity was found in the right ventral visual cortex,
plus left parietal and pre-frontal areas. These results confirm
the hypothesis of unconscious processing within the ventral
visual stream in parietal extinction (Driver and Mattingley,
1998); they demonstrate that even category-specific ventral
activation can be insufficient to produce visual awareness
when the parietal cortex is damaged [see also Rees (2001)];
and they reveal differential brain activations for consciously
seen versus extinguished visual stimuli.
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Neural correlates of conscious and
unconscious vision in parietal extinction

G. Rees, E. Wojciulik, K. Clarke, M. Husain,
C. Frith and J. Driver
Abstract
Brain areas activated by stimuli in the left visual field of a right parietal
patient suffering from left visual extinction were identified using event-related
functional magnetic resonance imaging. Left visual field stimuli that were
extinguished from awareness still activated the ventral visual cortex, including
areas in the damaged right hemisphere. An extinguished face stimulus on the
left produced robust category-specific activation of the right fusiform face
area. On trials where the left visual stimulus was consciously seen rather than
extinguished, greater activity was found in the ventral visual cortex of the
damaged hemisphere, and also in frontal and parietal areas of the intact
hemisphere. These findings extend recent observations on visual extinction,
suggesting distinct neural correlates for conscious and unconscious perception.
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