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To evaluate the appropriate model for calculating regional cerebral
blood flow (rCBF) with PET and H2

15O, the values obtained from 1-
and 2-compartment analyses were compared. Methods: Dynamic
PET scans were performed on 12 healthy volunteers after injection
of H2

15O in 2 conditions of baseline and visual stimulation. Calcu-
lation of rCBF was performed using the 2-weighted integral (WI)
and autoradiographic methods for the 1-compartment analysis,
and the 3-WI method was followed for the 2-compartment analy-
sis. Arterial blood radioactivity was counted continuously and cor-
rected for delay and dispersion. The rCBF images were trans-
formed into the Talairach space and analyzed by statistical
parametric mapping to identify regional differences in the 2 meth-
ods. The values obtained from regions of interest also were com-
pared. Results: Although the difference in global CBF between the
2 models was not significant, rCBF values in the large arteries and
neighbor areas were significantly greater in the 2-WI method than
in the 3-WI method. However, regional differences in the activation
studies were not affected when the 2 methods were compared.
The images of cerebral arterial blood volume (V0) obtained by the
3-WI method showed a significant increase in V0 in the visual
cortex during visual stimulation. Conclusion: These results sug-
gest that the rCBF values in the 1-compartment analysis were
affected by radioactivity in the vessels. The 3-WI method could
provide rCBF values that are less influenced by vascular radioac-
tivity and also show differences in V0 in PET activation studies.
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Over the past 2 decades, several procedures for mea-
suring regional cerebral blood flow (rCBF) have been in-
troduced, and each institution seems to have established its
own method for rCBF calculation. Even in the measurement

of absolute values of rCBF with new methods, H2
15O and PET

studies are considered the standard method of evaluating the
results of other methods, such as microsphere tracers in
SPECT or PET studies (1–3). However, the H215O and PET
studies have several methods for calculating rCBF values. The
purpose of this study was to evaluate rCBF values in the brain
tissue and vascular area separately, and to compare the rCBF
values measured by methods based on 2 kinds of compartment
modeling (1- and 2-compartment models).

The autoradiographic method established by Raichle et
al. (4) and Herscovitch et al. (5) seems to be the most
common method for rCBF calculation with H2

15O on the
basis of a 1-compartment model. The 2-weighted integral
(WI) method is also based on the 1-compartment model
(6,7). A new approach to the quantitative measurement of
rCBF was reported by Ohta et al. (8) using a 2-compartment
model and the 3-WI method, which was based on a refor-
mulated 2-compartment model originally formulated by
Gambhir et al. (9). In their modeling, the 2 compartments
are defined as follows: Vascular space is the first compart-
ment and extravascular space (i.e., brain tissue) is the sec-
ond compartment (Fig. 1). They compared rCBF values
obtained by their new method with those obtained through
the conventional 1-compartment analysis. The new method
was advantageous in that it could reduce the influence of the
cerebral vessels on rCBF images and that it was able to
calculate images of cerebral arterial blood volume (V0)
simultaneously.

The other factors involved in correct measurement of
rCBF values in H215O studies were the timing and duration
of PET scanning. Koeppe et al. (10) concluded that the
influence of vascular radioactivity was reduced when the
initial PET data obtained 40 s after the tracer injection was
eliminated in rCBF calculation. The effects of vascular
activity in the vessels on the rCBF values were also reported
in a study of patients with arteriovenous malformation and
the influence was reduced by omitting several initial frames
of the dynamic PET data (11). Kanno et al. (12) reported
that the maximal signal-to-noise (S/N) ratio for the rCBF
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calculation was obtained when the scan duration was from
90–120 s. On the other hand, a tendency toward declining
rCBF values appeared when the scan lasted longer in
1-compartment analysis (8,12).

In this study, statistical parametric mapping (SPM) was
used to compare regional differences in rCBF calculated by
the 2- and 3-WI methods. Then, the results of activation
studies were compared between the 2 methods to determine
the influence of modeling on rCBF in PET activation stud-
ies. Because the images calculated by the 3-WI method are
supposed to show less influenced tissue perfusion by intra-
vascular radioactivity, the comparison between the 2 meth-
ods was expected to distinguish the effect of vascular ra-
dioactivity on the location of activated foci. The method
might provide the precise location of increase in blood
volume and perfusion itself. Furthermore, the effects of the
scan timing and duration on rCBF values in the areas of
large vessels were also evaluated in the autoradiographic
method to determine the optimal scan timing.

MATERIALS AND METHODS

Subjects
Twelve healthy volunteers (6 men, 6 women; age range, 22–32

y; mean age, 256 3.5 y), were recruited for the PET activation
study with visual stimulation. The study was approved by the
Research and Ethics Committee of the Montreal Neurological
Institute and Hospital and the Ethics Committee of McGill Uni-
versity. Written informed consent was obtained from each volun-
teer before the study.

PET Procedures
All subjects underwent PET scans with an ECAT EXACT HR1

whole-body scanner (CTI/Siemens, Knoxville, TN), which pro-
vides 63 image slices in a 3-dimensional acquisition mode, with an
intrinsic resolution of 4.5–5.8 mm in the transverse direction and

4.9–8.8 mm in the axial direction (13). PET images were blurred
to 8.1 mm full width at half maximum (FWHM) in the transaxial
direction using a Hanning filter. Transmission scans were per-
formed using68Ga for attenuation correction.

The volunteers were positioned on the scanner bed with their
heads immobilized using a customized head holder (Vac-Lock;
MED-TECH, Montreal, PQ, Canada). A short, indwelling cath-
eter was placed in the left radial artery for blood sampling.
After intravenous bolus injection of up to 370 MBq (10 mCi;
the dose was not scaled to the weight of each volunteer) of
H2

15O from the right antecubital vein, a 3-min dynamic PET
scan was started at the beginning of the injection with frame
durations of 5 s3 12, 10 s3 6, and 20 s3 3. Arterial blood
radioactivity was counted automatically using a catheter in the
radial artery and corrected for external delay and dispersion of
the catheter (14). The radioactivity was calibrated with samples
obtained manually during the last 60 s of each 3-min scan.
Decay of radioactivity from PET and blood data was corrected
to the starting point of each scan.

Each volunteer received PET scans under 2 conditions: with
visual activation and with no stimulation (baseline). A yellow
and blue annular checkerboard was used for visual stimulation
at a frequency of 8 Hz, which is expected to be the strongest
stimulation of the visual cortex (15,16). In the baseline condi-
tion, subjects were asked to keep their eyes on a crosshair line
in the center of the screen. This visual stimulus has been
described in detail elsewhere (17). Stimulation began 4 min
before the start of the PET scan and continued during the 3-min
scan. The room lights were dimmed, and the screen and the
volunteer’s head were covered by black drapes for clear view-
ing of the screen.

Calculation of rCBF Images
rCBF (mL/min/100 g) images were calculated from the dy-

namic PET data and arterial blood curves using the 2 kinds of WI
and autoradiographic methods. The 2-WI method was used for the
1-compartment analysis (6,7), and the 3-WI method was used for
the 2-compartment analysis. The calculation in the 3-WI method
has been described in detail elsewhere (8,18). Briefly, the first
compartment is defined as vascular space and the second compart-
ment is defined as extravascular space (i.e., brain tissue; Fig. 1).
The model is expressed by the following equation:

dMe~t!

dt
5 K1Ca~t! 2 k2Me~t!, Eq. 1

where Me and Ca are the radioactivity levels in the extra and
intravascular spaces, andK1 and k2 are the rate constants. The
equation is solved as:

Me~t! 5 K1Ca~t! # e2k2t Eq. 2

M~t! 5 K1Ca~t! # e2k2t 1 V0Ca~t!. Eq. 3

In Equation 3,M represents the quantity of tracer in the brain,
V0 is vascular volume, andR represents convolution. If the ob-
served and theoretically expected time–activity records were
weighted with separate weights aswi values (i5 1–3), Equation 3
is reformulated as Equation 4, and, finally, 1 of the solutions is
expressed as Equation 5.

FIGURE 1. Two models of compartment analysis used in this
study. One-compartment model (A) in conventional H2

15O PET
studies includes radioactivity from both brain tissue and vascu-
lar volume, which are calculated separately in 2-compartment
analysis. (B) One-compartment model: Ca, radioactivity level in
intravascular space; f, blood flow (mL/min/100 g); Ct, tissue
radioactivity; r, partition coefficient; l, decay constant for
H2

15O. Two-compartment model: K1 (mL/g/min) and k2 (min21),
rate constants; Me, radioactivity level in extravascular space.
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Equations 4 and 5 can be solved forK1 using the table lookup
method with variablek2, brain tissue activity from PET data, and
Ca from blood samples. The V0 images are then obtained by
Equation 3.

The time delay of arterial input was corrected automatically in
the program, and a time constant oft 5 4 s was used for internal
dispersion correction (8,19,20). Two slice levels around the basal
ganglia and internal carotid artery (ICA) were chosen to compare
rCBF values pixel by pixel between the 2 calculation methods. The
autoradiographic method was used to evaluate the effect of data
elimination on rCBF values to optimize rCBF images (11). Several
initial frames of dynamic data were removed every 5 s from 20–45
s after the tracer injection. Then the rCBF images were calculated
by the autoradiographic method using a partition coefficient of 0.9
(mL/g) (21). The images of the shorter scan duration and the whole
scan duration were compared.

Coregistration of PET and MRI
Each subject underwent a high-resolution MRI scan (160 slices,

1 mm thick) obtained with a Magnetome Vision scanner (1.5T)
(CTI/Siemens). Coregistration of individual PET and MRI images
was performed using an automatic procedure (22) that applies the
averaged tissue activity images obtained from dynamic PET data.
MRI images of each subject were transformed into Talairach space
automatically (23,24), and rCBF images coregistered to the MRI
were transferred into the Talairach space using the same spatial
transformation parameters (25). Both rCBF and V0 images ob-
tained simultaneously in the 3-WI method were also transformed

into the Talairach space according to the same individual param-
eters and used for comparison with the SPM program or regional
values between the different conditions.

Regions of interest (ROIs) were drawn on the bilateral ICA in
several slices after transformation into the Talairach space, and
values in units of mL/min/100 g were taken from the 3 kinds of
images representing rCBF, that is, those calculated by the 2- and
3-WI methods and by the autoradiographic method. In the auto-
radiographic method, summation of the different frame lengths of
the PET scan was applied to assess the effect of scan duration.
ROIs were also placed on several brain structures in the Talairach
space to compare regional rCBF and V0 values between the 2
model analyses. The same ROIs were applied to all the rCBF and
V0 images of the 12 subjects (25).

Statistical Analysis
Three kinds of rCBF images were analyzed using SPM 96

(26–28). Each rCBF image was smoothed using a Gaussian filter
(14-mm FWHM) to reduce the effect of individual variability on
the cortical gyral anatomy of the brain. To remove the effect of
global differences in regional values among subjects, analysis of
covariance was applied for all of the analyses (26). SPM compar-
isons were made at a threshold of 80% of the peak value, the
standard cutoff in rCBF SPM studies. The global mean of 50
mL/min/100 g was used for normalization of CBF to correct
fluctuations of global blood flow (15,29). The t test was applied
pixel by pixel to compare the regional differences in blood flow
between the different calculation methods, and between the dif-
ferent conditions (activation vs. baseline). The V0 images were
also applied to compare regional differences in blood volume
between the different conditions in which the global mean of V0

images was applied for normalization. Thet value for each pixel
was then converted to a normal standard distribution (Z value),
independent of the degree of freedom from error and constituting
a statistical parametric map, as reported by Friston et al. (27). To
identify the regions showing significant differences, the height
threshold (u) used to interpret thet test in terms of probability
levels was set atP 5 0.001, and the extent threshold (k) was set at
P 5 0.05 to avoid reaching significance by chance (28,30).

Differences in regional blood flow values obtained from the
ROIs on bilateral ICA and brain structures were compared statis-
tically between the 2- and 3-WI method, and between different
scan durations in the autoradiographic method using ANOVA.
Statistical significance was defined asP , 0.0024 using a post hoc
Bonferroni test.

RESULTS

In all subjects, time–activity curves for arterial blood
were observed to ensure that the curves were appropriate for
an input function. Radioactivity arrived in the brain approx-
imately 15–20 s after the bolus injection of the tracer, and
the peak activity in the artery arrived about 10–20 s after the
arrival of radioactivity. Using the time–activity curve from
arterial blood as an input function, rCBF values were cal-
culated from the 12 subjects’ dynamic PET data by the 3
methods explained previously. Two slice-level images of
ICA and basal ganglia were chosen and compared as shown
in Figure 2, in which rCBF images obtained from the 2
calculation methods were transformed into the Talairach
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space and averaged among the 12 subjects. The images
show great differences between 1- and 2-compartment mod-
els in rCBF values at the location of large vessels and
bilateral insula affected by vascular radioactivity in the
Sylvian fissure. Figure 3 represents a pixel-by-pixel com-
parison of values from the averaged rCBF images between
the 2 kinetic models using the same slice images as used in
Figure 2. Although the rCBF values in the brain tissue
corresponded well between the 2 methods, values from the
intravascular space and tissue located close to the large
vessels provided a great discrepancy between methods, re-
sulting in the lower correlation in rCBF values obtained by
the 2 methods. rCBF and V0 values obtained from ROIs on
several brain structures are presented in Table 1. rCBF
values from the 1-compartment analysis were slightly
higher than those from the 2-compartment analysis, espe-

cially in the major cortices, but the difference was not
significant. Regional differences in V0 images were greater
than those seen in rCBF values, although the differences
were not significant among the regions. The cortices sup-
plied by the middle cerebral artery tended to show higher
values in V0.

Effects of different scan durations on rCBF values ob-
tained by the autoradiographic method were evaluated in the
areas of bilateral ICA regions at slice levels around the
pituitary fossa and gray matter in the bilateral parietal lobes
that were located more remotely from any of the major
arteries. Elimination of the initial time frames reduced rCBF
values in the vascular region from 24.3–18.8 mL/min/100 g
as a function of omitting frames in every 5 s, and rCBF
values reached a plateau after elimination of the initial
30–35 s or longer. The changes in rCBF were significant
when initial dynamic frame data of$30 s were eliminated
(P , 0.001, post hoc Bonferroni test), although the values
were still overestimated compared with the values obtained
by 2-compartment analysis (6.4 mL/min/100 g). In contrast,
rCBF values in the cortical regions remotely located from
major vessels were not affected by the scan duration and
showed stable rCBF values (43.56 0.3 mL/min/100 g)
despite elimination of initial frames.

The results of SPM analysis between the 1- and 2-com-
partment methods are shown in Figure 4. The major arteries
supplied from the bilateral ICA and surrounding areas were
expressed, suggesting that the arterial phase of the tracer
was seen as a difference. The differences in rCBF calculated
from the eliminated PET data and whole frames were com-
pared using SPM to observe the location of elimination
effects (Fig. 5). The arterial phase of the tracer was ex-
pressed according to the omitted initial frame data. The
areas of significant difference in this comparison were sim-
ilar to those shown in Figure 4, when the initial 30–40 s of
frames were eliminated from the whole data.

Differences in rCBF between the 2 conditions in the
activation study were analyzed using SPM (Fig. 6). Similar
regions were identified as significantly activated when the

FIGURE 2. Two slice-level images of rCBF in baseline condi-
tion obtained by 2 calculation methods. Images for 12 subjects
were averaged after transformation into Talairach space. Left
column shows rCBF images calculated by 2-WI method, and
right column shows those calculated by 3-WI method. Images
show large differences between (A) 1- and (B) 2-compartment
models in rCBF values in large vessels and bilateral insula,
which is considered affected by middle cerebral arteries in
Sylvian fissure. L and R indicate left and right sides of brain.

FIGURE 3. Pixel-by-pixel comparison of
values from averaged rCBF images be-
tween 2 kinetic models using same slice
levels as in Figure 2 (levels in internal ca-
rotid artery (A) and basal ganglia (B)). rCBF
values in brain tissue corresponded well
between 2 methods in most regions. Dis-
crepancy between methods was greatest
in regions located close to large vessels,
resulting in much lower correlation be-
tween methods seen in left graph (A). Areas
of bilateral insula and temporal lobes af-
fected by vascular radioactivity in Sylvian
fissure also showed overestimation in right
graph (B) when using 1-compartment
model. Line is a line of identity.
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results obtained by the 2 calculation methods were com-
pared. SPM analysis with V0 images also showed that the
arterial blood volume was increased significantly in the
visual cortex and surrounding areas in the visual stimulation
condition (Fig. 6C). The global mean of 1.55 mL/100 g
obtained from the 12 volunteers was used for V0 normal-
ization in SPM analysis. The peak location andZ values are
(x,y,z) 5 (8,288,10;Z 5 7.97), (12,288,12;Z 5 7.32) and
(6,278,12; Z 5 4.79) for rCBF with the 2- and 3-WI
methods and V0, respectively.

DISCUSSION

The conventional methods of using H2
15O injection or

C15O2 inhalation in PET have been viewed as standards for

quantitative rCBF measurement in clinical studies. The
methods were based on a 1-compartment model introduced
by Kety (31,32). However, the 1-compartment model over-
estimated rCBF in blood-rich areas when using the autora-
diographic method with H215O injection (11). rCBF in the
high perfusion areas seemed to be underestimated when
using the continuous inhalation method with C15O2 (4,5,33).
In another study, the 2 methods resulted in similar rCBF
values after correction for internal dispersion (34). The
3-WI method based on the 2-compartment model developed
by Ohta et al. (8,18) was expected to provide less-influenced
rCBF values, especially in the blood-rich areas, by calcu-
lating blood flow separately from arterial blood volume,
which would circumvent the effects of radioactivity in the
large vessels. One of the objectives of this study was to
determine the correlation of rCBF values between the 1- and
2-compartment analyses and to assess the accuracy of the
values in the brain tissue close to large vessels in which the
values are expected to be influenced because of high radio-
activity. Furthermore, the effect of eliminating the initial
frames in the autoradiographic method was also evaluated
to optimize or lessen the influence of radioactivity in the
blood-rich regions on nearby brain tissue (10,11). Visual
activation accompanied this study, and the results of the
activation were also compared between the 2 methods.

Pixel-by-pixel comparison of the rCBF values between
the 1- and 2-compartment models showed excellent corre-
lation, except in the blood-rich areas and large vessels, as
shown in Figures 2 and 3. Ohta et al. (8) previously reported
underestimation of rCBF in 2-compartment analysis (mean
rCBF of 45.1616.8 vs. 33.1611.9 in a 3-min scanning time
for the 2- and 3-WI methods, respectively). However, in this
study, the differences in the mean values of global CBF
were ,10%, which was not significant. Heterogeneity of
the brain tissue in ROIs in the previous study might have
been one reason for the large difference in the mean rCBF
values. An improved method used in this study for blood
sampling and dispersion correction to estimate an input

FIGURE 4. SPM results comparing rCBF obtained by 1- (2-
WI) and 2- (3-WI) compartment methods in baseline condition.
Major arteries supplied from bilateral ICA and surrounding areas
were expressed, suggesting that arterial phase of tracer was
seen as difference. R indicates right side of brain.

TABLE 1
Regional Differences in rCBF Between 1- and 2-Compartment Models and Arterial Blood Volume

Region

1-Compartment 2-Compartment

2-WI*† Autoradiography*† 3-WI*† V0
†

Frontal lobe 44.8 6 7.6 44.0 6 9.2 40.8 6 5.4 1.73 6 0.80
Parietal lobe 44.6 6 7.6 43.8 6 8.9 41.0 6 5.0 1.80 6 0.81
Occipital lobe 42.4 6 7.1 41.3 6 8.4 40.5 6 5.3 1.46 6 0.68
Temporal lobe 46.2 6 7.9 46.2 6 9.6 41.4 6 4.8 2.01 6 1.03
Thalamus 41.4 6 4.8 41.7 6 6.7 40.8 6 3.7 1.11 6 0.60
Caudate 36.1 6 6.3 35.2 6 7.4 33.8 6 5.8 1.15 6 0.60
Putamen 44.7 6 7.4 44.5 6 8.9 41.6 6 5.5 1.58 6 0.78
Pons 32.1 6 4.7 31.8 6 5.0 31.3 6 3.9 1.39 6 0.80
Cerebellum 46.5 6 7.8 50.7 6 10.7 47.5 6 6.7 1.02 6 0.57
Global 43.5 6 6.8 43.1 6 8.5 40.1 6 4.5 1.55 6 0.68

*No region was significantly different in the 3 calculation methods of rCBF.
†Values are mean 6 SD in units of mL/min/100 g in rCBF, and mL/100 g in V0.

1036 THE JOURNAL OF NUCLEAR MEDICINE • Vol. 42 • No. 7 • July 2001



function might be another reason for the better correlation
(14,34). The good correlation of rCBF values in the deep
gray matter and basal ganglia (Fig. 3; Table 1) indicates that
the 2-compartment model with the 3-WI method can be
used to estimate appropriate rCBF values. Comparison of
the rCBF images obtained by the 2 models showed that the
2-compartment model avoids the influence of radioactivity
in the vessels on tissue perfusion (Fig. 2). This is because
the influence of high radioactivity in the blood-rich regions
was expected when using methods based on the 1-compart-
ment model in H215O and PET studies (11). Regional dif-
ferences in V0 obtained from 2-compartment analysis also

support this speculation. Although the regional differences
in V0 were not significant because of large SDs (Table 1),
the major cortices close to major arteries showed greater V0

values compared with basal ganglia. Furthermore, SPM
results comparing rCBF obtained by the 2 methods showed
significant differences in the large arteries and adjacent
tissue (Fig. 4). The results of the pixel-by-pixel comparison
and SPM indicate that the difference in rCBF values be-
tween the 2 models was caused by overestimation of rCBF
in the 1-compartment calculation (Figs. 3 and 4), which is
highly affected by radioactivity in the large vessels and
superficial arteries.

FIGURE 5. Differences in rCBF calculated from data after eliminating initial frames and from entire PET frames using autoradio-
graphic method. SPM was used to determine location affected by elimination. Areas of significant difference in comparison were
similar to those shown in Figure 4 when initial 30–40 s of frames were eliminated from whole set of data. R indicates right side of
brain.

FIGURE 6. Regional differences in rCBF
between 2 conditions in activation study
were analyzed using SPM. Results from
2-WI (A) and 3-WI (B) were similar in visual
activation study. Location of peak Z values
are (x,y,z) 5 (8,288,10; Z 5 7.97), and
(12,288,12; Z 5 7.32) for 2- and 3-WI meth-
ods, respectively. V0 comparison also showed
a significant increase in blood volume in visual
cortex and surrounding areas in visual stimu-
lation (C) ((x,y,z) 5 (6,278,12); Z 5 4.79). Note
that areas expressed as significant difference
in V0 comparison (C) expanded out of brain
because V0 image includes superficial vascular
volume of brain. R indicates right side of brain.
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Elimination of the first several frames from the dynamic
PET data reduced the influence of the large vessels in the
autoradiographic method. When 30 s or more of time frames
after administration of the tracer were omitted, the activity
in these areas was significantly reduced, a relationship that
has been reported (10,11). On the contrary, rCBF values in
the cortical regions remotely located from the major arteries
were not affected by the scan duration. In measuring abso-
lute rCBF by the autoradiographic method, the timing of the
scan start is important. The scanning should start at the point
at which brain radioactivity reaches its peak.

The timing of the scanning seems more complicated in
the PET activation studies. The arterial phase of PET data in
activation studies is considered important, and excessive
elimination of this phase of dynamic PET data might reduce
signals in the activated cortex and result in a reduced S/N
ratio that could affect significance of regional differences
(35–37). SPM comparison of the effect of omitting several
frames from dynamic PET data showed that eliminating
data could prevent overestimation of rCBF in major arteries
and surrounding areas significantly (Fig. 5). However, sum-
mation of change in rCBF and V0 might improve statistical
results in PET activation studies. In the present visual stim-
ulation study, the regional differences in rCBF in the 2
conditions were similar between the 2 methods (Figs. 6A
and 6B), suggesting that vascular activity may not have a
great effect on the results of activation studies. However,
the comparison of V0 values obtained under the 2 conditions
revealed a significant difference in the visual cortex and
surrounding areas, indicating that the blood volume was
also increased in the activation condition (Fig. 6C). This
result indicates that radioactivity in the vessels may affect
the correct location of difference in activation studies (38).

A few small activated areas were identified as significant
with the 3-WI method when only the height threshold (P ,
0.001) was applied in SPM analysis, whereas the 2-WI
method did not show any other additional regions to be
significant. This observation was not presented in the results
because the small areas did not satisfy the extent threshold;
however, rCBF images less influenced by vascular radioac-
tivity may lead to a different observation compared with the
images from conventional methods in PET activation stud-
ies. The stimulation used in this study activated the visual
cortex, where the effect of large arteries was expected to be
minimal. If an activation task is chosen in such a way that
cortices adjacent to the large vessels are expected to be
stimulated (Fig. 4), the results might be affected by vascular
radioactivity and increased blood volume. The 2-compart-
ment or 1-compartment analysis, accompanied by elimina-
tion of the initial PET frames or delayed scan timing, would
circumvent the effects of vascular radioactivity and in-
creased arterial blood volume on the activation peaks in
PET activation studies. The method would detect a precise
location of changes in rCBF that might be differently lo-
cated from the area detected by functional MRI, which is
considered sensitive mostly to changes within the blood.

CONCLUSION

The results of this study suggest that rCBF values in the
areas surrounding the large vessels were affected by radio-
activity in the vessels. The 3-WI method provided rCBF
values that were less influenced by the vascular radioactiv-
ity and also showed the differences in regional arterial blood
volume simultaneously in PET activation studies. To obtain
absolute rCBF values with the autoradiographic method,
elimination of the initial 30–40 s of data helps to reduce
overestimation in the superficial gray matter.
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