Effect of Vascular Radioactivity on Regional
Values of Cerebral Blood Flow: Evaluation of
Methods for H°O PET to Distinguish Cerebral
Perfusion from Blood Volume

Hidehiko Okazawa and Manouchehr Vafaee

McConnell Brain Imaging Center, Montreal Neurological Institute, McGill University, Montreal, Canada,;
and PET Unit, Research Institute, Shiga Medical Center, Moriyama, Japan

To evaluate the appropriate model for calculating regional cerebral
blood flow (rCBF) with PET and H,'°0, the values obtained from 1-
and 2-compartment analyses were compared. Methods: Dynamic
PET scans were performed on 12 healthy volunteers after injection
of H,'%0 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 (V) obtained by the
3-WI method showed a significant increase in V, 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 V, in PET activation studies.
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of absolute values of rCBF with new methods!¥® and PET
studies are considered the standard method of evaluating the
results of other methods, such as microsphere tracers in
SPECT or PET studied{3. However, the K0 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,F O 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 aB)(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)(V
simultaneously.

The other factors involved in correct measurement of
rCBF values in H®0 studies were the timing and duration

Over the past 2 decades, several procedures for m@4-PET scanning. Koeppe et all@) concluded that the

suring regional cerebral blood flow (rCBF) have been irinfluence of vascular radioactivity was reduced when the
troduced, and each institution seems to have establishedi§al PET data obtained 40 s after the tracer injection was

own method for rCBF calculation. Even in the measureme@liminated 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 datal(). Kanno et al. {2) reported

that the maximal signal-to-noise (S/N) ratio for the rCBF
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A 4,9-8.8 mm in the axial directiori8). PET images were blurred
ca¢f B to 8.1 mm full width at half maximum (FWHM) in the transaxial
direction using a Hanning filter. Transmission scans were per-
Capillaries Brain Tissue formed usingf®Ga for attenuation correction.
Whole Tissue K1 > 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-
Ct Me eter was placed in the left radial artery for blood sampling.
Vo * After intravenous bolus injection of up to 370 MBq (10 mCi;
k2 the dose was not scaled to the weight of each volunteer) of
‘ H,1®0 from the right antecubital vein, a 3-min dynamic PET
(i+,1)Ct scan was started at the beginning of the injection with frame
p durations of 5 sx 12, 10 sx 6, and 20 sx 3. Arterial blood
radioactivity was counted automatically using a catheter in the
study. One-compartment model (A) in conventional H,'50 PET radial artery and correct.ed fqr .external dfelay and Qispersion of
studies includes radioactivity from both brain tissue and vascu- the gatheter.‘(4). The racﬁoactmty was calibrated with sgmples
lar volume, which are calculated separately in 2-compartment ~ Obtained manually during the last 60 s of each 3-min scan.
analysis. (B) One-compartment model: C,, radioactivity level in Decay of radioactivity from PET and blood data was corrected
intravascular space; f, blood flow (mL/min/100 g); C,, tissue to the starting point of each scan.
radioactivity; p, partition coefficient; A, decay constant for Each volunteer received PET scans under 2 conditions: with
H,™°0. Two-compartment model: K (mL/g/min) and kz (Min~"),  yisyal activation and with no stimulation (baseline). A yellow

rate constants; Me, radioactivity level in extravascular space. and blue annular checkerboard was used for visual stimulation
at a frequency of 8 Hz, which is expected to be the strongest

calculation was obtained when the scan duration was frof'r%mu'atlon of the visual cortex1,1§. In the baseline condi-

._.tion, subjects were asked to keep their eyes on a crosshair line

90-120 s. On the other hand, a tendency toward decllnll_ the center of the screen. This visual stimulus has been
rCBF values appeared when the scan lasted IOngero‘@scribed in detail elsewherd?). Stimulation began 4 min

1-Compartment anal_ys_nS,(lZ). ) ) before the start of the PET scan and continued during the 3-min

In this study, statistical parametric mapping (SPM) Wasan. The room lights were dimmed, and the screen and the

used to compare regional differences in rCBF calculated hyjunteer's head were covered by black drapes for clear view-
the 2- and 3-WI methods. Then, the results of activatiqAg of the screen.
studies were compared between the 2 methods to determine
the influence of modeling on rCBF in PET activation studCalculation of rCBF Images
ies. Because the images calculated by the 3-WI method aréCBF (mL/min/100 g) images were calculated from the dy-
Supposed to show less influenced tissue perfusion by intfgmic PET (Ejata. anq arterial blood curves using the 2 kinds of WI
vascular radioactivity, the comparison between the 2 mefh2d autoradiographic methods. The 2-WI method was used for the
ods was expected to distinguish the effect of vascular recompartment analysi$ ), and the 3-W| method was used for
dioactivity on the location of activated foci. The method™® zt;com[:jartmggtdar_]alﬁs?._lThIe calr:::éatlon én,t?le 3t'r:’v'fmetth°d
might provide the precise location of increase in bIooEaS een descriped n detall elsew 619. Briefly, the firs
o compartment is defined as vascular space and the second compart-

volume and perfusion itself. Furthermore, the effects of the " ' . S o

timi d durati CBE val il i nt is defined as extravascular space (i.e., brain tissue; Fig. 1).
scan timing and duration on r YUES, IRING_aless Bl 3 1 ddtis expressed by the following equation:
large vessels were also evaluated in the autoradiographic
method to determine the optimal scan timing. dM_(t)

= cha(t) - kZMe(t)x Eq. 1

d

Ca

FIGURE 1. Two models of compartment analysis used in this

MATERIALS AND METHODS

Subjects

Twelve healthy volunteers (6 men, 6 women; age range, 22—
y; mean age, 25- 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.

where M, and C, are the radioactivity levels in the extra and
'@éravascular spaces, ariti and k, are the rate constants. The
equation is solved as:

Md(t) = KiCy(t) ® e* Eq. 2
M(t) = K,Ct) ® e + V C1). Eq. 3

In Equation 3 M represents the quantity of tracer in the brain,
PET Procedures V, is vascular volume, an® represents convolution. If the eb

All subjects underwent PET scans with an ECAT EXACTHR served and theoretically expected time—activity records were
whole-body scanner (CTI/Siemens, Knoxville, TN), which proweighted with separate weightsasvalues (i= 1-3), Equation 3
vides 63 image slices in a 3-dimensional acquisition mode, with & reformulated as Equation 4, and, finally, 1 of the solutions is
intrinsic resolution of 4.5-5.8 mm in the transverse direction arekpressed as Equation 5.
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W (HC,(H) ® e*dt eters and used for comparison with the SPM program or regional
0 values between the different conditions.
Regions of interest (ROIs) were drawn on the bilateral ICA in
T several slices after transformation into the Talairach space, and
+ VOJ w;(t)C,(t)dt Eqd. 4 values in units of mL/min/100 g were taken from the 3 kinds of
0 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
J wo(t)CA(t)dt- f wi(OM(B)at the PET scan was applied to assess the effect of scan duration.
0 0 ROIs were also placed on several brain structures in the Talairach

T T into the Talairach space according to the same individual param-
f w;(HM(t)dt = KlJ'

0

T T space to compare regional rCBF and Values between the 2
a f Wl(t)ca(t)dt'J w(OM(t)at model analyses. The same ROIs were applied to all the rCBF and
° ° V, images of the 12 subjectg¥).
T T
f Ws(t)Ca(t)dt'f wy(H)M(t)dt Statistical Analysis
0 0 Three kinds of rCBF images were analyzed using SPM 96

T T (26—28. Each rCBF image was smoothed using a Gaussian filter
- f w(1)C,(t)dt J w(t)M(t)dt (14-mm FWHM) to reduce the effect of individual variability on
0 0 the cortical gyral anatomy of the brain. To remove the effect of
global differences in regional values among subjects, analysis of

T T ot covariance was applied for all of the analys2g)( SPM compar-
Ky ws(OCDdt- | wi(HC(t) @ e “dt isons were made at a threshold of 80% of the peak value, the
0 0 standard cutoff in rCBF SPM studies. The global mean of 50
T T i mL/min/100 g was used for normalization of CBF to correct
— | WG | wa)Cy(t) @ et fluctuations of global blood flow1,29. Thet test was applied
_ ° 0 Eq. 5 pixel by pixel to compare the regional differences in blood flow

T T between the different calculation methods, and between the dif-
Kl|: f W3(t)Ca(t)dt'J Wo(HC(H) ® e dt ferent conditions (activation vs. baseline). The vhages were
0 0 also applied to compare regional differences in blood volume
T T between the different conditions in which the global mean gf V
- f Wz(t)Ca(t)dt'f wi(DC(t) ® e“‘dt} images was applied for normalization. Thealue for each pixel
0 0 was then converted to a normal standard distributidbrvglue),
independent of the degree of freedom from error and constituting
a statistical parametric map, as reported by Friston eRd). To
identify the regions showing significant differences, the height

Equations 4 and 5 can be solved #r using the table lookup
method with variablek,, brain tissue activity from PET data, and

C, from blood samples. The ¢/images are then obtained bythreshold () used to interpret the test in terms of probability

Equatlop 3. - . levels was set @ = 0.001, and the extent threshokj (vas set at
The time delay of arterial input was corrected automatically ig _ 0.05 to avoid reaching significance by chan2,80

the program, and a time constantof 4 s was used for internal . . - -
dispersion correction8(19,2Q. Two slice levels around the basal Differences in regional blood flow values obtained from the
P 7 ROIs on bilateral ICA and brain structures were compared statis-

ganglia and internal carotid artery (ICA) were chosen to compar: ) i .
rCBF values pixel by pixel between the 2 calculation methods. Targlga"y bejygen the 2- and 3-Wi method, and between different

autoradiographic method was used to evaluate the effect of dsggn durations in the autoradiographic method using ANOVA.
T _ . tistical significance was definedRs< 0.0024 using a post hoc
elimination on rCBF values to optimize rCBF imagé&4)( Several Bonferroni test

initial frames of dynamic data were removed gvgis from 20—45 '

s after the tracer injection. Then the rCBF images were calculated

by the autoradiographic method using a partition coefficient of ORESULTS

(mL/g) (21). The images of the shorter scan duration and the whole

scan duration were compared. In all subjects, time—activity curves for arterial blood

were observed to ensure that the curves were appropriate for
Coregistration of PET and MRI _ ~ an input function. Radioactivity arrived in the brain approx-
Each subject underwent a high-resolution MRI scan (160 slicggately 15-20 s after the bolus injection of the tracer, and
1 mm thick) obtained with a Magnetome Vision scanner (1.5%the peak activity in the artery arrived about 10—20 s after the

(CTI/Siemens). Coregistration of individual PET and MRI imageg ;. o of radioactivity. Using the time—activity curve from
was performed using an automatic proced (hat applies the terial blood as an input function, rCBF values were cal-

averaged tissue activity images obtained from dynamic PET data.

MRI images of each subject were transformed into Talairach spa%@lated from the 12 subjects’ dynamic PET data by the 3

automatically 23,24, and rCBF images coregistered to the MRMEthods explained previously. Two slice-level images of
were transferred into the Talairach space using the same spdfaft @and basal ganglia were chosen and compared as shown
transformation parameterg5). Both rCBF and \ images ob in Figure 2, in which rCBF images obtained from the 2
tained simultaneously in the 3-WI method were also transform@dlculation methods were transformed into the Talairach
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cially in the major cortices, but the difference was not
significant. Regional differences injg\dimages 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 \4.

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
FIGURE 2. Two slice-level images of rCBF in baseline condi- values reached a plateau after elimination of the initial
tion obtained by 2 calculation methods. Images for 12 subjects 30—35 s or longer. The changes in rCBF were significant
were averaged after t.ransformation into Talairach space. Left \yhen initial dynamic frame data ¢£30 s were eliminated
column shows rCBF images calculated by 2-Wl method, and 5 - 001, post hoc Bonferroni test), although the values
right column shows those calculated by 3-WI method. Images . . ’ .
show large differences between (A) 1- and (B) 2-compartment  Were still overestimated compared with the values obtained
models in rCBF values in large vessels and bilateral insula, by 2-compartment analysis (6.4 mL/min/100 g). In contrast,
which is considered affected by middle cerebral arteries in  rCBF values in the cortical regions remotely located from
Sylvian fissure. L and R indicate left and right sides of brain. major vessels were not affected by the scan duration and
showed stable rCBF values (435 0.3 mL/min/100 @)

space and averaged among the 12 subjects. The imag@gpite elimination of initial frames.

show great differences between 1- and 2-compartment mod- he results of SPM analysis between the 1- and 2-com-
els in rCBF values at the location of large vessels a@rtment methods are shown in Figure 4. The major arteries
bilateral insula affected by vascular radioactivity in théupplied from the bilateral ICA and surrounding areas were
Sylvian fissure. Figure 3 represents a pixel-by-pixel congxpressed, suggesting that the arterial phase of the tracer
parison of values from the averaged rCBF images betwew@as seen as a difference. The differences in rCBF calculated
the 2 kinetic models using the same slice images as usedr®im the eliminated PET data and whole frames were com-
Figure 2. Although the rCBF values in the brain tissupared using SPM to observe the location of elimination
corresponded well between the 2 methods, values from t@iects (Fig. 5). The arterial phase of the tracer was ex-
intravascular space and tissue located close to the lagjessed according to the omitted initial frame data. The
vessels provided a great discrepancy between methods,akeas of significant difference in this comparison were sim-
sulting in the lower correlation in rCBF values obtained bifar to those shown in Figure 4, when the initial 30—-40 s of
the 2 methods. rCBF and,Walues obtained from ROIs onframes were eliminated from the whole data.

several brain structures are presented in Table 1. rCBFDifferences in rCBF between the 2 conditions in the
values from the 1-compartment analysis were slightlgctivation study were analyzed using SPM (Fig. 6). Similar
higher than those from the 2-compartment analysis, espegions were identified as significantly activated when the

0 A 70 B FIGURE 3. Pixel-by-pixel comparison of

60 | o | 0 values from averaged rCBF images be-
o tween 2 kinetic models using same slice
50 | 50 - levels as in Figure 2 (levels in internal ca-
s rotid artery (A) and basal ganglia (B)). rCBF
a0 | a0k values in brain tissue corresponded well
X AR between 2 methods in most regions. Dis-
30 - . % 30 - ST crepancy between methods was greatest
° g,.'ﬁl‘; in regions located close to large vessels,
ﬁ,al resulting in much lower correlation be-
R tween methods seen in left graph (A). Areas
of bilateral insula and temporal lobes af-
0 . . . . . . 0 . . ) . . . fected by vascular radioactivity in Sylvian
0 10 20 3 40 5 6 70 0 10 20 30 40 50 60 70 | figgyre also showed overestimation in right
1-compartment model (mi/ min/ 100 g) graph (B) when using 1-compartment

model. Line is a line of identity.

20 + 20

10 - 10 +

2-compartment model (ml/ min/ 100 g)
S
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TABLE 1
Regional Differences in rCBF Between 1- and 2-Compartment Models and Arterial Blood Volume

1-Compartment

2-Compartment

Region 2-WIrt Autoradiography*t 3-wirt Vot
Frontal lobe 448 £ 7.6 44.0 £ 9.2 408 = 5.4 1.73 = 0.80
Parietal lobe 446 £ 7.6 43.8 = 8.9 41.0=5.0 1.80 = 0.81
Occipital lobe 424 =71 413 =84 405 =53 1.46 = 0.68
Temporal lobe 462 7.9 46.2 = 9.6 414 +48 2.01 £1.03
Thalamus 41448 41.7 £ 6.7 40.8 = 3.7 1.11 = 0.60
Caudate 36.1 6.3 352+74 33858 1.15 = 0.60
Putamen 447 7.4 445 + 8.9 416 =55 1.58 = 0.78
Pons 32147 31.8 5.0 31.3 3.9 1.39 = 0.80
Cerebellum 465 +7.8 50.7 =10.7 475 = 6.7 1.02 = 0.57
Global 435 +6.8 431 +85 401 =45 1.55 = 0.68

*No region was significantly different in the 3 calculation methods of rCBF.
tValues are mean + SD in units of mL/min/100 g in rCBF, and mL/100 g in V.

results obtained by the 2 calculation methods were comuantitative rCBF measurement in clinical studies. The
pared. SPM analysis with Mmages also showed that themethods were based on a 1-compartment model introduced
arterial blood volume was increased significantly in thby Kety (31,32. However, the 1-compartment model over-
visual cortex and surrounding areas in the visual stimulati@stimated rCBF in blood-rich areas when using the autora-
condition (Fig. 6C). The global mean of 1.55 mL/100 gliographic method with K50 injection (L1). rCBF in the

obtained from the 12 volunteers was used forndérmat
ization in SPM analysis. The peak location ahdalues are
(x,y,2 = (8,—88,10;Z = 7.97), (12;-88,12;Z = 7.32) and

high perfusion areas seemed to be underestimated when
using the continuous inhalation method witlG, (4,5,33.
In another study, the 2 methods resulted in similar rCBF

(6,—78,12; Z = 4.79) for rCBF with the 2- and 3-WI values after correction for internal dispersiod4) The

methods and Y respectively.

DISCUSSION
The conventional methods of usingPD injection or

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,

C150, inhalation in PET have been viewed as standards fyhich would circumvent the effects of radioactivity in the

p

}’ : \\
/- N
{
e =4
1 P >4

oo AF
s
7
h
) 2-WI - 3-WI
N

‘-\‘\‘h_

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.

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 tissut0(17). 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 &) previously reported
underestimation of rCBF in 2-compartment analysis (mean
rCBF of 45.1+16.8 vs. 33.1-11.9 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
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All - 20 sec

function might be another reason for the better correlatiGupport this speculation. Although the regional differences
(14,39. The good correlation of rCBF values in the deem V, were not significant because of large SDs (Table 1),
gray matter and basal ganglia (Fig. 3; Table 1) indicates titate major cortices close to major arteries showed greager V
the 2-compartment model with the 3-WI method can bealues compared with basal ganglia. Furthermore, SPM
used to estimate appropriate rCBF values. Comparisonresults comparing rCBF obtained by the 2 methods showed
the rCBF images obtained by the 2 models showed that thignificant differences in the large arteries and adjacent
2-compartment model avoids the influence of radioactivityssue (Fig. 4). The results of the pixel-by-pixel comparison
in the vessels on tissue perfusion (Fig. 2). This is becaused SPM indicate that the difference in rCBF values be-
the influence of high radioactivity in the blood-rich regionsween the 2 models was caused by overestimation of rCBF
was expected when using methods based on the 1-comparthe 1-compartment calculation (Figs. 3 and 4), which is
ment model in H0O and PET studiesl(). Regional dif

All - 25 sec
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.

All - 30 sec

All - 35 sec

highly affected

FoR L1

All - 40 sec All - 45 sec

by radioactivity in the large vessels and

ferences in Y obtained from 2-compartment analysis alssuperficial arteries.
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|
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~/ Stimulation - Baseline
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i/ Stimulation - Baseline

3-wi
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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,2 = (8,-88,10; Z = 7.97), and
(12,—88,12; Z = 7.32) for 2- and 3-WI meth-
ods, respectively. V, comparison also showed
a significant increase in blood volume in visual
cortex and surrounding areas in visual stimu-
lation (C) ((x,y,2) = (6,—78,12); Z = 4.79). Note
that areas expressed as significant difference
in Vo comparison (C) expanded out of brain
because V,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 dynami€ONCLUSION

PET data reduced the influence of the large vessels in therpe results of this study suggest that rCBF values in the
autoradiographic method. When 30 s or more of time framggeas surrounding the large vessels were affected by radio-
after administration of the tracer were omitted, the activitgctivity in the vessels. The 3-WI method provided rCBF
in these areas was significantly reduced, a relationship thajyes that were less influenced by the vascular radioactiv-
has been reported,1]. On the contrary, rCBF values injty and also showed the differences in regional arterial blood
the cortical regions remotely located from the major arterigg|ume simultaneously in PET activation studies. To obtain
were not affected by the scan duration. In measuring absgysolute rCBF values with the autoradiographic method,
lute rCBF by the autoradiographic method, the timing of thgjimination of the initial 30—40 s of data helps to reduce

scan start is important. The scanning should start at the pQiierestimation in the superficial gray matter.
at which brain radioactivity reaches its peak.
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