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Abstract: The integration of electroencephalogram (EEG) recordings and functional magnetic resonance
imaging (fMRI) can provide considerable insight into brain functionality. However, the direct relationship
between neural and hemodynamic activity is still poorly understood. Of particular interest is the spatial
correspondence between event-related potential (ERP) and fMRI sources. In the current study we
localized sources generated by a checkerboard stimulus presented to eight subjects using both EEG and
fMRI. The location of the sources of the visual evoked potential (VEP) were estimated at each timepoint
and compared to the location of peak fMRI activity. In the majority of participants we found that the N75
dipole location coincides with a region of positive blood oxygenation level-dependent (BOLD) activation
and the P100 dipole location coincides with a region of negative BOLD activation. These findings
demonstrate the importance of including the negative BOLD response in combined EEG/fMRI studies.
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Key words: EEG; ERP; VEP; source localization; realistic head models; fMRI; positive BOLD; negative
BOLD

� �

INTRODUCTION

Two commonly used modalities for the noninvasive study
of human brain function are the electroencephalogram
(EEG) and functional MRI (fMRI). The EEG is sensitive to
neural activity in the brain and can measure changes in
electric potential at the surface of the scalp with a time
resolution of milliseconds. In order to estimate the source
location of event-related potentials (ERPs), one must solve
the so-called inverse problem. By introducing assumptions
about the source(s) and volume conductor, accurate solu-

tions to the inverse problem can be attained. An example of
this is to limit the spatial extent of the solutions to a partic-
ular region of the volume conductor, the brain. The simplest
way to model the human head is by using a spherical model.
Although commonly used, the spherical model can lead to
source localization errors, as its geometry is a poor repre-
sentation of actual head geometry [Cohen et al., 1990; Cuffin
et al., 1991; Ferguson et al., 1997; Menninghaus et al., 1994;
Roth et al., 1993]. For a more accurate approximation, a
realistically shaped head model can be constructed via MRI
[Fuchs et al., 1998, 2001; Meijs et al., 1989]. Lastly, to obtain
realistic results the solution space is often constrained to
broad regions where neurophysiologic activity is expected or
areas where fMRI activation is detected [Vanni et al., 2004].

The most commonly used method to image brain function
using MRI is by using the blood oxygenation level-depen-
dent (BOLD) contrast [Ogawa et al., 1992]. Here, signals are
acquired based on the magnetic susceptibility differences in
the brain caused by the change in oxy and deoxy hemoglo-
bin. Such changes generally occur with a time resolution of
seconds.
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Several studies have probed the neurovascular relation-
ship using similar experimental tasks across subjects under-
going sequential or simultaneous EEG/fMRI measurements.
Correspondence of EEG-fMRI sources has been reported in
auditory [Menon et al., 1997; Mulert et al., 2004; Opitz et al.,
1999], visual [Di Russo et al., 2002; Kruggel et al., 2000;
Vanni et al., 2004], somatosensory [Grimm et al., 1998], and
visual language tasks [Grimm et al., 1998; Vitacco et al.,
2002]. Despite the large number of these studies, many
questions remain about the nature of the sources responsible
for specific ERP components and fMRI activation. It is pos-
sible that the straightforward localization of a particular ERP
component may correspond well to an active fMRI site,
while others may not. A recent study investigating language
processing by Vitacco et al. [2002], studying the positive
BOLD response only, reported a direct correspondence of
ERP-fMRI sources in only half of the subjects, concluding
that ERP and fMRI source correspondence cannot be as-
sumed in all cases.

In this study we employed a pattern reversal stimulus that
elicits robust ERP signals with a high signal-to-noise ratio
(SNR). This is doubly advantageous since the inverse prob-
lem has been shown to be sensitive to signal quality [Van-
rumste et al., 2002; Whittingstall et al., 2003]. It has been
suggested that the first three major visual-evoked potential
(VEP) components (N75, P100, and N150) are not only lo-
calized in different areas of the visual cortex [Arroyo et al.,
1997; Di Russo et al., 2002, 2005], but are also physiologically
distinct [Arroyo et al., 1997; Kurita-Tashima et al., 1991;
Shigeto et al., 1998; Thilo et al., 2003]. We report the corre-
spondence between the location of specific VEP components
with positive and negative fMRI responses in order to fur-
ther evaluate the relationship between neurological and vas-
cular sources.

PATIENTS AND METHODS

Subjects and Stimuli

Eight healthy subjects with no history of neurological
impairment were recruited for both EEG and fMRI record-
ing sessions (mean age 20.3; range 20–28 years; 5 men). All
subjects were right-handed and had normal vision. Subjects
were instructed to fixate on a red fixation point located in the
center of a black screen. The experimental task was a block
design, consisting of three “on” and 4 “off” periods (Fig. 1).
During the “on” block a checkerboard was presented in
either the right or left hemifield and reversed at a rate of 2
Hz. This reversal rate was chosen in order to allow for
sufficient time for VEP components to fully return to base-
line. The checkerboard (4 � 4 checks) subtended approxi-
mately 6° � 6° of the visual field. This stimulus size and
spatial frequency has been shown to result in robust VEP
components [Fortune et al., 2003] that elicit VEP and fMRI
activation within area V1 of the visual cortex [Bonmassar et
al., 2001]. The “off” block consisted of a black screen with a
fixation point. The block design was presented twice and
averaged for each participant. fMRI and EEG data were

acquired in separate sessions using the same experimental
task. The sessions were balanced such that four subjects
completed the fMRI first, while the remaining completed the
EEG first. Sessions were no more than 1 week apart. Ethics
approval was granted by the local regional ethics board.

Electrophysiological Recordings and Data Analysis

The EEG was acquired using a 64 channel Ag/AgCl elec-
trode cap (Neuroscan, El Paso, TX). Electrode placement
followed the International 10-20 System [Klem et al., 1999]
and were all referenced to a frontal central electrode (FCz).
An electrode placed at AFz was used as the common
ground. Interelectrode impedances were kept below 10
kOhms. Horizontal and vertical eye movements were re-
corded using an electro-oculogram (EOG) with electrodes
placed over the outer canthus of the right and left eye as well
as above and below the right eye. Subjects were comfortably
seated in a soundproof, dimly lit room. EEG recordings were
digitally recorded at 500 Hz with a bandpass of 0.1–100 Hz
together with a 60-Hz notch filter and stored for offline
analysis.

Postprocessing was performed using the SCAN analysis
software (Neuroscan). EEG epochs (�10 to 300 ms temporal
range) were created based on the onset of triggers recorded
during the recording session. The data were bandpass-fil-
tered within 1–35 Hz. An EOG artifact correction algorithm
was used to remove all trials with amplitudes that exceed
�75 mV. The trials were detrended using a second-order
polynomial correction and then independently averaged for
right and left stimulus conditions. This resulted in two VEP
datasets (left hemifield and right hemifield) per participant.
Each dataset consisted of at least 250 sweeps out of a max-
imum of 360, which is far greater than the minimum number
of sweeps required for VEP analysis [Odom et al., 2004].
Subsequently, each dataset had a relatively large SNR (the
SNR was calculated using the peak VEP amplitude and the
prestimulus time interval).

VEP Source Analysis

Source analysis of VEP data was carried out using the
CURRY V4.5 software (Neuroscan). Individually shaped re-
alistic head models were created for each subject using a

Figure 1.
Experimental setup used for both EEG and fMRI recording ses-
sions. Stimulus consisted of a 2-Hz pattern-reversal checkerboard
in either the right or left visual field. Subjects were instructed to
maintain fixation on a point in the center of the screen.

� ERP and fMRI Sources in Primary Visual Cortex �

� 135 �



semiautomated boundary element algorithm [Fuchs et al.,
1998]. These head models were tessellated with approxi-
mately 3,000 triangles per compartment with a triangle edge
length of 8, 7, and 6 mm and conductivities of 0.33, 0.0042,
and 0.33 S/m for the scalp, skull, and brain regions, respec-
tively. Electrode positions were determined by locating fi-
ducial landmarks placed on the subject prior to fMRI scan-
ning. A coordinate system using the vectors joining the right
and left preauricular points (PAL, PAR) and Nasion (NAS)
landmarks was created. In order to localize the generators of
the pattern-reversal stimulus, a single current dipole was
used as a source model. This has been shown to be an
appropriate source model for similar VEP studies [Slotnick
et al., 1999; Steger et al., 2001]. In each participant dipole
localization was carried out for both left and right hemifield
datasets. A single current dipole was fitted at every time
instant between 0–200 ms. The dipole position was initially
seeded at the origin of the brain model (where the PAL/
PAR and NAS vectors meet). The best-fit dipole position and
residual variance (RV) were calculated, as was its distance
from the center of the fMRI cluster for each time instant. To
determine how robust the inverse solution was, the inverse
procedure was repeated by constraining dipole solutions to
the visual cortex. This was done by segmenting the visual
cortex with voxels that matched those used during fMRI
recordings (Fig. 2). This resulted in approximately 2,000
elements per segmented volume. A dipole was placed at the
center of each voxel and the best-fit magnitude and orien-
tation together with the residual variance was recorded. The
center of VEP activity was calculated by retaining 1% of the
solutions with the least variance and implementing a center
of mass algorithm, using the location of each solution
weighted by its explained variance.

Functional MRI

Anatomical scans

fMRI recording sessions were made on a 1.5T unit (GE
Signa, Milwaukee, WI) using a quadrature head coil. Prior to
fMRI scanning, 120 high-resolution axial images were taken
using an inversion recovery sequence. The field of view
(FOV) was 24 cm, resulting in slices with a 256 � 256 � 120
pixel dimension (pixel dimension � 0.937 � 0.937 � 1 mm)
with a 0.5-mm gap between axial slices.

Functional scans

A fast gradient echo imaging sequence with a spiral read-
out [Glover, 1999] was employed for functional scans. The
FOV was 24 cm, with a 64 � 64 pixel dimension along with
a 5-mm gap between axial slices (24 slices in total). Imaging
parameters were as follows: TR/TE: 2,000/40 ms, flip angle:
90°, temporal points: 105. Headphones where placed on the
subject to suppress noise from the switching gradients. Head
padding was also used to suppress head movements. Prior
to Fourier transformation, spiral k-space data were regrid-
ded to Cartesian-based coordinates [Glover, 1999] giving a
final voxel size of 3.75 � 3.75 � 5 mm. Spiral k-space
acquisition was used rather than a rectilinear trajectory be-
cause it is less sensitive to subtle motion, as it acquires the
low spatial frequency information of k-space first, resulting
in greater BOLD contrast, relative to rectilinear (e.g., echop-
lanar imaging) methods [Noll et al., 1995].

fMRI analysis was carried out using AFNI software [Cox,
1996]. Motion correction was carried out by registering all
functional volumes to the first collected volume. The raw
signal in each voxel was Fourier-filtered with a bandpass of
0.15–2 Hz, detrended using a second-order polynomial, then
averaged across both trials. Correlation analysis was carried
out using the processed fMRI signal with a boxcar stimulus
profile. Correlation values below �0.3 (P � 10�4) were
discarded. These activation maps were smoothed using a
Gaussian filter (full-width at half-maximum (FWHM) � 5
mm). The center of the activated cluster was computed with
a center of mass algorithm, weighted by the correlation
coefficient. This coordinate was ported into EEG source
localization software for direct comparison (discussed be-
low) with VEP source modeling estimates.

The group average N75 and P100 dipole positions were
overlaid onto the group average fMRI dataset. Spherical
regions of interest (ROIs) with a 7 mm radius were placed
around these N75 and P100 locations. The fMRI signal over
all voxels within these ROIs was extracted and graphically
displayed (see Results). To investigate the correlation coef-
ficient of the fMRI signal and stimulus profile as a function
of distance between the N75 and P100 dipole positions, three
ROIs were placed along the line joining the N75 and P100
positions. Correlation coefficient values within each ROI
were averaged and graphically displayed.

Figure 2.
Segmentation of right visual cortex (magnification shown on right).
The segmented volume was divided into a 3D grid of voxels with
dimensions matching those used during fMRI recordings. Each
voxel served as a testing site for possible left hemifield VEP dipole
solutions. Similar segmentation was also done in the left visual
cortex for right hemifield VEP dipole solutions (not shown here).
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RESULTS

VEP Data Analysis

The group average VEP scalp topography and the signal
measured at electrode Oz from one participant during left
and right hemifield stimulation is shown in Figure 3. The
responses elicited the three main components associated
with pattern reversal visual stimulation (latency values av-
eraged over all participants and hemifields together with the
standard deviations are in parentheses): N75 (74.2 � 2.4 ms),
P100 (107.8 � 9.8 ms), and N150 (166.7 � 21.2 ms). For all
subjects, the N75 component was largest in electrodes ipsi-
lateral to the stimulated field. The P100 component was
maximal over the contralateral side of the stimulated field.
To detect possible habituation in our data, the first 15 s of the

VEP data recorded during stimulation was averaged and
compared to the last 15 s. No significant difference in latency
or amplitude was detected, indicating that neural habitua-
tion was not a factor in our measurements. These habitua-
tion results are in agreement with a similar study by Singh
et al. [2003].

VEP and fMRI

Dipole locations of the N75 and P100 from one subject are
displayed in Figure 4. Scalp topographies of the modeled
N75 and P100 sources from the same subject are shown in
Figure 5. fMRI activation maps averaged over all partici-
pants are shown in Figure 6. The combined dipole solutions
and fMRI centers of activity (COA) averaged over all sub-
jects are displayed in Figure 7. Details are listed in Table I. In

Figure 3.
A: Occipital view of group average potential maps of N75 and
P100 VEP components. Blue indicates negative potential, red indi-
cates positive potential. Top row: N75 potential map during left
and right hemifield stimulation. Bottom row: P100 potential map
during left and right hemifield stimulation. B: VEP waveform mea-

sured from electrode site Oz from one participant. The dark line
represents the VEP response obtained during right hemifield stim-
ulation. The lighter dashed line is the VEP response obtained
during left hemifield stimulation.

Figure 4.
Dipole localization of N75 (orange dipole) and
P100 (yellow dipole) from one participant during
left and right hemifield stimulation.
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all participants the voxels with the highest positive correla-
tion coefficients were found near the most posterior portion
of the calcarine fissure, contralateral to the stimulated visual
field. Negative correlation values were also greatest on the

contralateral side, anterior to the positive correlation values.
We also investigated the possibility of fMRI signal habitua-
tion due to sustained prolonged visual stimulation. These
effects were found to be minimal, and are consistent with

Figure 5.
Overhead view of raw, fitted, and residual poten-
tial maps of the modeled N75 and P100 dipoles
from one participant during left field stimulation.
The raw potentials are shown on the left, the
fitted potentials are shown in the middle, and the
residual potentials are shown on the right. For
this participant, the fitted maps of the N75 and
P100 explained 94% and 96% of the raw maps,
respectively.

Figure 6.
A: Axial views of fMRI group average maps showing the peak
positive (red) and negative (blue) fMRI response during left and
right hemifield stimulation. B: Sagittal view of group average fMRI
maps showing the peak positive (red) and negative response (blue)
during left field stimulation (results during right field stimulation

are similar, and are not displayed). The mean fMRI signals ex-
tracted from the positive and negative ROI areas are displayed
below their respective fMRI map. Gray bars indicate periods of
visual stimulation. In both a and b, fMRI maps are thresholded to
P � 10�5.

� Whittingstall et al. �

� 138 �



previous studies using a reversing checkerboard stimulus
[Howseman et al., 1998; Kruger et al., 1998]. For display
purposes only, the results are superimposed on the MRI of
one of the participants. The generator(s) representing the
N150 component is not displayed (see Discussion).

For the VEP, the y (running from anterior to posterior) and
z (running from inferior to superior) coordinates of the N75
and P100 dipole positions were similar for left and right
visual field stimulation, while the x (running from right to
left) coordinate was significantly closer to midline during
right visual field stimulation (P � 0.05). These VEP results
were similar for both when the seed point was in the center
of the brain and when limiting the inverse algorithm to the
visual cortex. The sources of the VEP were localized in close
proximity to the contralateral calcarine fissure, or near the
primary visual cortex (V1). The N75 component was local-
ized near the most posterior portion of the calcarine fissure.
The P100 component was also localized near the calcarine
fissure, although significantly more anterior to the N75
source (P � 0.05). The average explained variance between
the modeled and measured potentials of the N75 and P100
source across all subjects and hemifields was 91% for the

N75 and 94% for the P100. The mean distance between the
N75 and P100 was approximately 2.5 � 0.9 cm (Fig. 5).

For comparison with previous VEP localization studies,
we also used a spherical head model for localizing the N75
and P100. Here, the N75 source location was comparable to
that obtained when using a realistic model. The P100 loca-
tion obtained by the spherical model was localized well
outside V1, near V2/V3 (results not shown). This difference
between results for spherical and realistic head models is not
unexpected, since spherical models perform worse for
sources deeper in the brain [Menninghaus et al., 1994; To-
mita et al., 1996].

The fMRI signal averaged over all subjects, extracted from
the ROI surrounding the N75 dipole location, is displayed in
Figure 8. Mean fMRI correlation values as a function of
distance between N75 and P100 dipole positions are dis-
played in Figure 9. The mean distance between the positive
fMRI COA and negative fMRI COA was approximately 2.1
� 1.3 cm. The location of positive and negative fMRI COA

Figure 7.
Mean localization over all subjects of N75 and P100 dipoles when
using a realistic head model (white and black squares, respec-
tively): Mean fMRI center of activity (COA) is shown for positive
correlation (square with star) and negative correlation (square
with circle). For display purposes only, results are superimposed
on a mid-sagittal MRI from one participant.

TABLE 1. N75, P100, �BOLD and �BOLD COA locations averaged over
all subjects (SD in parentheses)

Left hemifield stimulation (x, y, z) Right hemifield stimulation (x, y, z)

N75 �26.4, 61.3, 44.2 (11.7, 12.3, 18.5) 7.5, 65.7, 49.6 (11.7, 11.3, 17.1)
P100 �25.6, 52.0, 62.4 (7.5, 14.7, 11.3) 9.5, 55.0, 53.1 (12.5, 17.2, 22.5)
�BOLD �17.1, 69.3, 49.0 (11.7, 6.8, 5.5) 23.3, 69.4, 46.6 (9.1, 11.6, 8.8)
�BOLD �9.0, 54.9, 54.6 (5.9, 7.2, 7.6) 6.5, 56.1, 48.1 (6.1, 8.7, 6.6)

The coordinate system is defined via the preauricular points and the nasion of the subject.
The positive x-axis goes through the left preauricular point and the negative y-axis goes
through the nasion. The origin is located at the point where these two axes intersect, and the
�z-axis goes upwards from the origin, perpendicular to the x and y axis.

Figure 8.
MR signal averaged over voxels within the ROI surrounding the
positive fMRI COA (dark line) and N75 dipole location (light,
dashed line). Black rectangles indicate periods of visual stimulation.
See text for how ROI were constructed.
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falls within the standard deviations of the mean N75 and
P100 dipole position, respectively. Moreover, in 7 of the 8
subjects the N75 was closest to the positive fMRI COA, while
the P100 was closest to the negative fMRI COA in five
subjects. Overall, the mean distance between the N75 and
positive fMRI COA was approximately 2.0 � 1.0 cm, while
the mean distance between the P100 and the negative fMRI
COA was approximately 3.0 � 1.6 cm.

DISCUSSION

Despite the large number of integrated ERP/fMRI studies,
the spatial relationship of ERP and fMRI sources is still
poorly understood. The most common approach to combine
fMRI and ERP data is to constrain ERP dipole solutions to
the area of activity obtained by fMRI [Ahlfors et al., 1999;
Opitz et al., 1999]. This is advantageous from an inverse
solution point of view, as it imposes limits on possible
dipole solution sites and may also aid in better estimating
the number of dipolar sources. This approach has been used
in several VEP/fMRI studies [Di Russo et al., 2002, 2005;
Vanni et al., 2004]. However, this method strongly relies on
the assumption that dipolar sources of ERP activity are
indeed located within regions exhibiting a positive fMRI
BOLD response. A VEP/fMRI study by Di Russo et al. [2002]
reported a better correspondence between the location of the
N75 dipole and the positive BOLD response than between
the P100 dipole and the positive BOLD response. A similar
study by Bonmassar et al. [2001] (using simultaneously ac-
quired VEP/fMRI data) estimated the VEP generator site by
using a 1) unconstrained and 2) fMRI-constrained inverse
algorithm. In the unconstrained approach, they found that

the VEP cortical activity (collapsed over the entire VEP
temporal window, and thus over the N75 and P100 com-
ponents) was localized along the entire length of the
calcarine sulcus. It should be noted that the aforemen-
tioned studies did not take into account the negative
BOLD response, which may also correlate with certain
ERP components.

A recent animal study by Kim et al. [2004] showed that,
for relatively large voxels, the measured fMRI signal may
accurately reflect the underlying neuronal activity. The mea-
sured ERP more directly reflects neuronal activity, but suf-
fers from its limited spatial resolution, partly due to possible
localization errors. In this study, localization errors were
minimized by using subject specific VEP recordings with a
high SNR, in conjunction with individually constructed re-
alistic head models for dipole source modeling.

The results from this study provide strong support that
the N75 generator is localized in area V1 of the visual cortex,
confirming previous results [Di Russo et al., 2002; Shigeto et
al., 1998; Tabuchi et al., 2002]. In particular, our results
indicate that for a pattern-reversal stimulus spanning 6° of
the visual angle, the N75 source is located near the posterior
portion of the calcarine fissure.

Several VEP reports have indicated that the P100 genera-
tor is located in area V1 [Shigeto et al., 1998; Tabuchi et al.,
2002], but other VEP studies have argued that it may also
originate in area V2/V3 [Onofrj et al., 1995], V3/V4 [Schr-
oeder et al., 1995], and V5 [Di Russo et al., 2005]. Invasive
studies using subdural electrodes by Noachtar et al. [1993]
reported that the P100 is most probably generated by a
dipole source localized in close proximity of the calcarine
fissure. Our results also indicate that the P100 dipolar source
is near the calcarine fissure, although significantly anterior
(P � 0.01) and slightly superior (P � 0.1) to the N75 gener-
ator. The consistency of these findings across all subjects
supports the hypothesis that the N75 and P100 sources are
located in V1, although in substantially different locations
along the calcarine fissure.

Localizing the N150 component has proven to be difficult
in the past. Some reports [Di Russo et al., 2002, 2005] suggest
that there may be four dipoles needed to correctly model
this source. Our study was limited to a sole dipole source
model only, and consequently localization of the N150 com-
ponent is left for further study.

Our fMRI results showed areas in the visual cortex con-
sisting of significant positive and negative BOLD responses.
The peak positive BOLD response was in the posterior por-
tion of the calcarine fissure, contralateral to the stimulus
field. This is consistent with similar studies [Engel et al.,
1994; Janz et al., 2000]. A portion of the negative fMRI
response was found on the ipsilateral side, but peaked on
the contralateral side. This is similar to the findings of Smith
et al. [2004].

In 7 of the 8 subjects, it was found that the dipole source
in the 65–85 ms time range (N75) was localized closest to the
peak positive fMRI activity. In the ROI surrounding the N75
dipole, we found voxels with a highly significant positive

Figure 9.
Mean fMRI correlation coefficient values from within the ROI
placed along the line joining N75 and P100 dipole position with a
separation of approximately 2.5 cm. Values are averaged over left
and right field stimulation. The standard deviation is represented
by the errors bars. This mean correlation coefficient is positive for
N75, negative for P100.
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BOLD response. The correlation coefficient of the positive
fMRI signal quickly decreased as it approached the more
anterior P100 dipole position, which is consistent with pre-
vious fMRI studies using checkerboard stimulus [Janz et al.,
2000]. The correlation becomes negative approximately half-
way between the N75 and P100 dipole locations (Fig. 9). The
area surrounding the P100 generator did not show any
significant positive BOLD activity, but contained voxels that
exhibited a negative BOLD response.

The results presented here suggest a strong correspon-
dence between the location of the N75 generator and the
positive BOLD response, but not for the P100 and the posi-
tive BOLD response as reported by Di Russo et al. [2002]. In
this study, we found that in the majority of subjects the
location of the P100 corresponded better to the location of
the peak negative BOLD response.

Studies have indicated that the positive fMRI activity seen
in BOLD-based experiments is largely due to excitatory
synaptic activity [Lauritzen, 2005; Waldvogel et al., 2000;
Wenzel et al., 2000]. Initial studies argued that the negative
BOLD response is due to “vascular stealing” [Shmuel et al.,
2002; Smith et al., 2000]. More recent studies have provided
evidence against this hypothesis [Smith et al., 2004], suggest-
ing that it is mainly due to neuronal inhibition [Kobayashi et
al., 2005; Shmuel et al., 2003; Stefanovic et al., 2004]. Our
study is consistent with this suggestion, as it has been sug-
gested that the N75 and P100 represent excitatory and in-
hibitory processes, respectively [Thilo et al., 2003].

CONCLUSION

The cortical generators of the pattern-reversal visual stim-
ulus were studied using VEP and fMRI measurements. With
subject-specific data and realistic head models, we were able
to reliably separate the generators of the N75 and P100
components to distinct areas of the primary visual cortex. In
the majority of subjects the VEP/fMRI data indicate a cor-
respondence between the location of the peak positive
BOLD response and the N75 dipole location. The location of
the P100, on the other hand, corresponded to an area of the
brain containing a significant negative BOLD response. The
results from this study also indicate that the negative BOLD
response should be considered when comparing ERP and
fMRI sources.
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