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Fluorine-18-6-fluorodopa (FD) positron emission tomography
(PET) is established for measuring nigrostriatal dopaminergic
function. This is despite the absence of data on the reproduc-
ibility of results. Methods: With an ECAT 953B/31 tomograph,
we performed two or three repeated FD PET scans in 10 normal
subjects to measure the scan-to-scan variation in the total striatal
uptake rate constant (Ki). Results: We found a scan-to-scan
standard deviation (s.d.) of 8.7% of the mean. The between-
subject s.d. was 26% of the mean, resulting in a reliability coef-
ficient of 90%. Analysis of the variation in the components con-
tributing to Ki showed a reliability varying from 77% to 86%
(depending on the different time points analyzed) for emission
data measured by the PET camera. The reliability of the blood
radioactivity time course, as refiected by the stretch time, varied
from 43% to 81%. The overall reliability for the correction of the
blood time course for metabolites of FD was 71%. Variation in
the blood radioactivity contributed to the variability of Ki by 50%
more than the metabolite correction and by 200% more than the
emission data. Conclusion: The striatal Ki is a reliable measure-
ment; it has a 95% chance of lying within +18% of its value for
an individual normal subject.

Key Words: fluorodopa; PET imaging
J Nuci Med 1994; 35:18-24

Euorine-18-6-Fluorodopa (FD) positron emission to-
mography (PET) is widely used to assess nigrostriatal
dopaminergic function. Cross-sectional and longitudinal
studies [e.g., on the effects of aging (1), medication (2,3)
and intracerebral transplants (4-6)] have been performed
with this technique. The significance of changes of the
striatal FD uptake rate constant (Ki) depends on the repro-
ducibility of the FD PET results (7). This has been re-
ported only in nonhuman primates (8). Controversies re-
garding the place of PET in the clinical assessment of
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movement disorders have focused on the lack of such data
(9,10). We performed repeat FD PET scans in normal
humans to measure scan-to-scan variation in Ki. We also
studied the variations of individual determinants (emission
data measured by the PET camera, blood radioactivity and
measurements of the peripheral metabolites of FD) and
their effects on Ki.

SUBJECTS AND METHODS

Ten normal subjects (age 31-72 yr, mean 51 yr; 4 males, 6
females) were studied. None had neurologic disease by history or
examination. Each subject was scanned twice within 3 wk (aver-
age * s.d., 11.0 + 5.4 days) and eight were scanned a third time
within 2 mo from the first scan (40 + 14.8 days). Subjects gave
written informed consent before each scan. These studies were
authorized by the U.B.C. Ethics Committee.

PET

PET studies were performed using an ECAT 953B/31 tomo-
graph (Siemens Canada/CTI, Knoxville, TN). This tomograph
permits simultaneous acquisition of 31 axial planes with a center-
to-center separation of 3.4 mm and an average 5.5-mm in-plane
and 5-mm axial reconstructed resolution, full width at half maxi-
mum. Signal variation due to changes in axial position of objects
with geometry of the human striatum is minimal in this scanner
(11). The subject was positioned with the image plane parallel to
the orbito-meatal line. A thermo-plastic face mask was molded to
restrain head movement and was also used for subsequent scans
on a particular subject. Measurements were taken to ensure the
subject was in the same position for each scan: (1) the position of
the beams from gantry-mounted lasers were recorded on the
mask, and (2) the distances from the tips of the upper incisors, the
meati of the ears and mandibular angles to the inferior borders of
the mask and to the laser-lines were measured. Tissue attenuation
was measured with three %®Ge rotating rod sources. Carbidopa
(200 mg) was given orally 1 hr before tracer injection. FD (111.1
2.03 MBq) was injected intravenously as a bolus at the beginning
of the scan. Twelve 10-min, sequential emission scans were per-
formed starting immediately after injection.

Whole arterial blood samples (2 ml) were obtained from the
radial artery using an indwelling catheter as follows: Eight sam-
ples were obtained during the first minute beginning during the
tracer injection; four were obtained during the next minute; one
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FIGURE 1.

Typical sets of ROIs.
(Right) TS method
and (Left) CP method.

was obtained at 3, 4, 5, 7, 12 and 17 min; and one was obtained
every 10 min from 25 to 115 min. Each sample was centrifuged
and total plasma radioactivity was determined on 0.5-ml samples
with a well counter. The results were corrected for radioactive
decay.

Plasma metabolites of FD were measured from 5-ml samples
drawn at 2.5, 5, 7.5, 10, 15, 20, 30, 45, 60, 75, 90 and 120 min. The
fractions of FD and 3-O-methyl-FD (30MFD) were determined
by a batch-contact alumina-extraction method (12). Each deter-
mination was performed twice. A standard deviation of the frac-
tion was calculated of each time point taking into account the
variation between the two measurements and the error from the
well counter (estimated by Poisson’s law). The tomograph was
calibrated so that plasma activity and regional brain activity were
expressed in the same units.

Each subsequent scan was performed with the same protocol.

Data Analysis

Activity collected from 60 to 120 min after FD administration
was summed to produce an integral image. On this image, regions
of interest (ROIs) were placed using two different methods as
follows.

Total Striatum Set (TS). Two irregular ROIs (930 mm? + 90
mm?) encompassing the whole striatum were drawn manually on
each slice where the striata were visible. The borders corre-
sponded approximately to the threshold of 50% of the peak value
of the image (Fig. 1). Two background ROIs (1040 mm? + 150
mm?) were located on the posterior temporoparietal cortex of the
same slices, avoiding the midline and the ventricules (Fig. 1). The
four ROIs on each slice were superimposed on the 12 time frames.
Total striatal activity measurements were obtained for both the
left and right striatum by summing all striatal activity measure-
ments for that side. For the background activity, the activities of
both ROIs on all slices were summed and normalized by area to
the striatal ROIs.

Caudate and Putamen Set (CP). One circular ROI of 61.2 mm?
(diameter = 8.8 mm) was positioned by inspection on each cau-
date nucleus and adjusted on the integral image to maximize the
average ROI activity (Fig. 1). Three circular ROIs of 61.2 mm?
(diameter = 8.8 mm) were placed without overlap along the axis
of each putamen and were similarly adjusted (Fig. 1). Three back-
ground circular ROIs of 297 mm? (diameter = 19.4 mm) were
placed on each side on the temporo-parietal cortex (Fig. 1). This
was repeated for the five slices where the'caudate and the puta-
men were most clearly seen. The 70 ROIs were replicated over the
12 time frames. For each frame, ROIs of like structures were
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averaged, culminating in separate measurements for left and right
caudate, left and right putamen and background.

Correction for FD and 30MFD in the striatal signal was per-
formed by subtracting the background from striatal activity (13).
Results were obtained in Bg/striatum for TS and in Bq/ml for CP.

The same sets of ROIs were used to analyze each scan of a
single subject. When necessary, the locations were adjusted to
compensate for repositioning.

Tissue and plasma data were analyzed by the graphical method
described by Patlak and colleagues (13-15). This was performed
for both sets of ROIs on data from 20 to 120 min. In addition, for
TS, this was performed from 20 to 90 min. A 20-120-min graphical
analysis was also performed on the TS using a metabolite correc-
tion factor fixed at the study mean.

The scans were also analyzed as a ratio of target-to-background
(ratio method) on the integral image using TS. After correction for
area of the ROIs, the striatal activity was divided by the back-
ground activity.

Statistical Analysis

A one-way ANOVA was performed to estimate the standard
deviation between (SDB) and within (SDW) subjects. Confidence
intervals for SDW were calculated using chi-squared distribution
and the reliability coefficients were estimated (16). The reliability
coefficient measures the intraclass correlation, i.e., the correlation
between two measurements observed in the same individual at
different times. It is therefore an indication of the reproducibility
of the measurements over time.

The analysis proceeded in a hierarchical manner beginning with
Ki and continuing down the components of the graphical analysis
to the measurements of emission, metabolite correction and blood
radioactivity. The striatal and background activities were divided -
by the amount of FD injected and multiplied by the weight of the
subject to allow inter-subject comparison. To compare with CP,
the TS activities were expressed in Bg/ml by averaging the mean
activity of each ROI. For metabolite correction, the slopes of the
ratio 3OMFD/FD versus time were compared. This function has
been shown to be linear (12,17, 18). To test the line fit, a chi-square
goodness of fit test for the present data was performed for each
analysis. For blood radioactivity, the plasma activity (PA) at
individual time points, the area under the curve of plasma activity
(IPA) and stretch-time (the ratio 8 = IPA/PA) were compared. PA
and IPA were corrected for the weight of the subject and amount
of FD injected. To simplify analysis of multiple time-related re-
sults, data were compared at scan numbers 3, 6, 9 and 12.

To analyze the propagation of the errors of the three sets of
data (emission, metabolite correction, blood) on the final result,
the graphical analysis was performed on the data of each scan
with all the blood sets and all the metabolite corrections for the
same subject after correction for the amount of FD injected. An
ANOVA was carried out on the final Ki, with subjects as random
blocks, and emission, blood and metabolite correction as random
effects. Interactions were included in the model. A variance com-
ponents analysis was then applied to estimate the net contribu-
tions of subjects, emission, metabolite correction and blood to the
total variability of Ki (19).

To examine the mean Ki difference between 20-90 min versus
20-120 min analysis, a weighted estimate was derived across
patients with the weight inversely proportional to the variances of
the individual means. The significance of the difference was tested
by a z-test.

Reliability coefficients were used to evaluate sample size re-
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FIGURE 2. Bilateral TS Ki reliability. Ki at scan 2 (@) and scan 3

(O) are plotted against Ki at scan 1. The straight line represents the
perfect agreement line for Ki between scan 1 (Ki,) and scan 2 or 3

(K2 o).

quirements for future studies (assuming a parallel group design)
(20).

RESULTS

Striatal Uptake Constant (Ki)

Ki, using TS from 20 to 120 min, gave a SDW of 8.7% of
the group mean value (Fig. 2). The SDB was 26% resulting
in a reliability coefficient of 90%. Table 1 shows detailed
results of Ki from the two ROI sets and of the ratio method.

When the analysis was restricted to the first 90 min of
scanning, the mean Ki from combined TS increased by
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FIGURE 3. Relationship between ROI area and within standard
deviation of Ki (SDW). From left to right, the ROls areas correspond
to unilateral caudate, bilateral caudate, unilateral putamen, bilateral
putamen, unilateral striatum and bilateral striatum.

3.7% (p < 0.00005; z = 4.08). The reliability was unchanged
at 90% with minimal effects on SDB and SDW (Table 1).

The SDW of the Kis was dependent upon the area of the
ROI (Fig. 3), leading to lower reliability with the small
ROIs from the CP compared to the TS (Table 1).

There was a significant inverse relationship between Ki
and age for the TS (slope: —0.9%/yr, p = 0.049) but not for
the CP (—0.6%/yr; p = 0.15) (Fig. 4). This difference was
enhanced by exclusion of the outlier with a high result (TS:
=0.7%lyr, p = 0.01; CP: —0.4%/yr, p = 0.13).

Emission Data
For the TS, the SDW varied between 7.6% and
9.4%, with a SDB from 16% to 18% and the reliability

TABLE 1
Ki Mean Values, Estimates of Standard Deviations and Reliability Coefficients*
SDB SDwW
Side Mean (% of mean) (% of mean) 95% CI R
Graphical TS
20 to 120 min Bilateral 241 0.64 (26%) 0.21 (8.7%) (7%-13%) 90%
(10" ml min~" Right 243 0.61 (25%) 0.22 (9%) (7%-13%) 89%
striatum™") Left 240 0.68 (28%) 0.22 (9.1%) (79%6-14%) 91%
20-90 min Bilateral 250 0.64 (26%) 0.22 (8.9%) (79%6-14%) 90%
Right 2.52 0.62 (24%) 0.24 (9.4%) (79%-15%) 87%
Left 249 0.70 (28%) 0.23 (9.1%) (79%-15%) 90%
Graphical CP
Caudate Bilateral 214 0.47 (22%) 0.22 (10.3%) (8%—15%) 82%
(10"2mimin~' cc™?) Right 2.12 0.46 (22%) 0.23 (10.6%) (8%—16%) 80%
Left 218 0.49 (22%) 0.25 (11.3%) (9%—17%) 80%
Putamen Bilateral 2.02 0.44 (22%) 0.18 (8.9%) (796-13%) 85%
(10~2mimin~' cc™") Right 2.00 0.44 (22%) 0.20 (10.1%) (8%—-15%) 82%
Left 2.04 0.43 (21%) 0.18 (8.7%) (79%6-13%) 86%
Ratio
Striatum-to-background Bilateral 177 0.096 (5%) 0.058 (3.3%) (3%-5%) 73%
Right 1.78 0.10 (6%) 0.058 (3.3%) (3%-5%) 76%
Left 1.77 0.094 (5%) 0.063 (3.6%) (3%—6%) 69%

*SDB = between-subject SD; SDW = within-subject SD; 95% Cl = 95% confidence interval of SDW; and R = reliability coefficient.
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FIGURE 4. Age effect. Relationship between age and Ki from TS
(A) or CP (@). For comparison, Ki values are given as a percentage
of the population mean. The slope of the regression line for TS (—)
is significant (p = 0.048) in contrast to the result for CP (--) (p =
0.15).

from 77% to 83%. For background activity these values
were respectively 7.2%-10.1%, 18%-20% and 78%-86%
(Table 2).

Using the CP, the SDW of caudate activity varied be-
tween 7.6% and 11% at 25, 55, 85 and 115 min for the
emission data. The SDB varied from 14% to 17% and the
reliability from 63% to 80%. For the putamen activity,
these values were respectively 7.3%-9.2%, 14%-18% and
69%-83%; and 7.5%-10.1%, 18%-22% and 80%-86% for
background.

Blood Data

The mean SDW of PA, varied from 5.0% to 8.8% of the
activity measured at 25, 55, 85 and 115 min. The SDB
varied from 11% to 15% and reliability from 74% to 84%.
For IPA, these values were respectively, 6.3%-7.8%,
10%-11% and 63%-76%. For 6 the results were 3.4%-
6.4%, 5%-1% and 43%—-81%.

TABLE 2
Striatum and Blood Activities: Mean Values, Standard Deviations and Reliability Coefficients
SDB SDW
Parameter Time (min) Mean (% of mean) (% of mean) R
Emission TS
Total striatum 25 212 0.33 (16%) 0.18 (8.6%) 77%
(10° MBg/m) 55 2.26 0.39 (17%) 0.17 (7.6%) 83%
85 2.18 0.39 (18%) 0.19 (8.6%) 81%
115 2.04 0.37 (18%) 0.19 (9.4%) 79%
Background 25 1.83 0.33 (18%) 0.13 (7.2%) 86%
(10° MBg/mi) 55 1.49 0.27 (18%) 0.12 (7.8%) 84%
85 1.21 0.22 (18%) 0.12 (9.9%) 78%
115 1.03 0.21 (20%) 0.10 (10.1%) 80%
Emission CP Set
Bilateral caudate 25 239 0.33 (14%) 0.25 (11%) 63%
(10° MBg/mi) 55 2.76 0.42 (15%) 0.21 (7.6%) 80%
85 283 0.45 (16%) 0.27 (9.5%) 74%
115 272 0.47 (17%) 0.28 (10.2%) 74%
Bilateral putamen 25 2.58 0.36 (14%) 0.24 (9.2%) 69%
(10° MBg/mi) 55 284 0.47 (16%) 0.21 (7.3%) 83%
85 2.82 0.45 (18%) 0.24 (8.3%) 79%
115 2,69 0.49 (18%) 0.23 (8.6%) 82%
Background 25 1.79 0.33 (18%) 0.13 (7.5%) 86%
(10® MBg/mi) 55 1.48 0.11 (19%) 0.11 (7.7%) 86%
85 1.21 0.12 (20%) 0.12 (10.1%) 80%
115 1.03 0.10 (22%) 0.10 (10.0%) 83%
Blood
PA 25 548 61.8 (11%) 27.4 (5.0%) 84%
(counts/min) 55 392 52.1 (13%) 28.7 (7.3%) 7%
85 321 45.8 (14%) 21.8 (6.8%) 82%
115 275 40.7 (15%) 24.2 (8.8%) 74%
IPA 25 274 28.1 (10%) 21.3 (7.8%) 63%
(102 cts?/min?) 55 413 41.9 (10%) 27.1 (6.6%) 70%
85 521 54.7 (10%) 33.7 (6.5%) 73%
115 609 67.3 (11%) 38.3 (6.3%) 76%
8 (min) 25 50.1 3.64 (7%) 3.20 (6.4%) 56%
55 106 7.33 (7%) 4.20 (3.9%) 76%
85 163 11.5 (7%) 5.53 (3.4%) 81%
115 223 12.0 (5%) 13.9 (6.2%) 43%
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TABLE 3
Effect of Different Metabolite Correction on Final Ki (20-120 min) (10~ ml min~" striatum™")*

Metabolite sDB SDW
correction Side Mean (% of mean) (% of mean) 95% Cl R
Measured
Bilateral 241 0.64 (26%) 0.21 (8.7%) (7%—13%) 90%
Right 243 0.61 (25%) 0.22 (9%) (7%—14%) 89%
Left 2.40 0.68 (28%) 0.22 (9.1%) (7%—13%) 91%
Fixed (population
sample mean)
Bilateral 241 0.61 (26%) 0.25 (10.6%) (7%—13%) 85%
Right 242 0.59 (24%) 0.26 (10.8%) (9%—17%) 83%
Left 2.39 0.64 (27%) 0.26 (10.8%) (9%—17%) 86%

*SDB = between-subject SD; SDW = within-subject SD; 95% Cl = 95% confidence interval of SDW; and R = reliability coefficient.

Metabolite Correction

The chi-square goodness of fit test yielded p values rang-
ing from 0.935 to 1 (median: 0.999986) confirming the ex-
cellent linear fit of 30OMD/FD versus time.

The mean slope of 30OMD/FD versus time was 0.0621
min~' (SDB of 16% and a SDW of 10.4%, reliability of
71%). The s.d. of duplicate analysis of this slope for each
scan was 2% of the mean value (19.5% of SDW).

A fixed metabolite correction factor corresponding to the
mean value of the population sample increased the SDW of
Ki to 10.6% and reduced the reliability to 85% (Table 3).

Propagation of Error Variance

The net s.d. due to subjects, calculated from the vari-
ance component analysis, was 25% of the mean Ki. Vari-
ation in emission data gave a net s.d. of 1.3% when the TS
was used. This contrasted with the 2.2% net s.d. from the
metabolite correction and with 3.9% from blood data (Ta-
ble 4).

DISCUSSION

We have shown that repeated FD PET in normal sub-
jects yields reliability coefficients ranging from 73% to 90%
depending upon the method of analysis. These results, with
a SDW around 9%, contrast with those obtained from
nonhuman primates where the SDW was 34.4% (8). This
difference is probably mainly due to the higher human
striatal volume and to the better resolution of the scanner
used in the present study. Both decrease the effect of
repositioning (11), which was probably a major source of

variation in the nonhuman study (8,21). Correction of this
source of error by back-to-back scanning in the nonhuman
primates reduced the SDW to 14% (8) which is comparable
to the present study. Another difference is that larger blood
samples may be taken from humans, thus increasing the
accuracy of blood analysis.

The analysis method directly affected the reliability. The
ratio method was the most stable over time with a SDW
representing only 3.3% of the mean, but it was also the
least sensitive to between-subject differences (5%) leading
to a reliability coefficient of 73%. Both graphical methods
gave higher interindividual differences (SDB 22%-26%).
This advantage outweighed the higher intraindividual vari-
ances (SDW 8.7%-10.3%) leading to a substantial improve-
ment in the reliability of the results (R, 82%-90%). In
addition to greater reliability, the graphical methods, based
upon compartmental theories (14, 15), more closely reflect
the underlying physiological mechanisms (22).

Reliability of the results was affected by the ROI size
(Fig. 2). This is partially due to decreased variation in
emission counts with higher sampling. In addition, a ROI
that encompasses the whole striatum will be less prone to
degradation of data by subject movement. This is particu-
larly important in many movement disorders. The method
is also less sensitive to small differences in repositioning.
As such, TS ROIs are a more objective measure of striatal
activity and will give a higher reliability than the smaller CP
(Table 2).

Another difference between the two graphical methods

TABLE 4
Net Standard Deviations of TS Ki Related to Subject and to the Three Components of the Graphical Analysis

mi striatum =" min~" (% of the population’s Ki average)

Left Right Bilateral
Subject 0.058 (24%) 0.064 (27%) 0.061 (25%)
Emission 0.0032 (1.3%) 0.0035 (1.5%) 0.0031 (1.3%)
Blood 0.0092 (3.8%) 0.0097 (4.0%) 0.0094 (3.9%)
Metabolite 0.0054 (2.2%) 0.0053 (2.2%) 0.0053 (2.2%)
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TABLE 5
Numbers of Subjects Needed in Each Group of a Parallel Study to Reach Significance (p = 0.05) With a Power of 80%

Observed difference in multiples of observed population s.d.

Methods 2 15 1256 1 09 08 0.7 06 0.5
Graphical
TS 1 2 3 4 5 6 8 1 15
CP putamen 1 2 3 4 5 7 8 1 16
CP caudate 2 2 3 5 6 7 ] 12 17
Ratio 2 3 3 5 6 8 10 13 19

is that the TS measures total FD accumulation summed
over the entire striatal volume while CP determines the
uptake rate specific to each milliliter of striatal tissue. Be-
cause nigrostriatal dopaminergic function reflects the sta-
tus of the substantia nigra (23), any change in volume of the
striatum can inappropriately influence the Ki calculated
from CP. A practical demonstration of this is the effect of
age on nigrostriatal dopaminergic function. Using TS, an
age-related decline in Ki is detected in our data (Fig. 4).
That correlates well with the postmortem studies that show
a decline in the number of nigral neurons (24,25). It has
been shown elsewhere that striatal volume also decreases
with age (26). This would increase the relative concentra-
tion of dopaminergic terminals (for the same number of
dopaminergic neurons). This would spuriously increase the
Ki calculated from the CP (Fig. 4).

A direct implication of this study is that it allows power
calculations for prospective PET studies (Table 5). The aim
of the planned study influences the choice of the method:

1. The ratio method, with the smallest SDW, may be
best to assess natural evolution.

2. The TS method, taking into account peripheral dopa
metabolism, will permit the use of smaller numbers of
subjects for drug studies.

3. The CP method will identify regional changes, such
as in the differential involvement of the caudate and
the putamen in PD (27) at the risk of an increase in
subject number.

Following FD injection, the labeled compounds present
in the plasma of subjects pretreated with carbidopa are FD
and 30MFD (17). The ratio of 30OMFD/FD in plasma in-
creases with time and may be modeled by a linear relation-
ship during the first 2 hr following the injection. This is
confirmed here by the high p values from the chi-square
goodness of fit test. The slope of 30OMFD/FD versus time
may be routinely and accurately measured as described by
Chan et al. (12, 18). This accuracy is confirmed in our study
by the low variation between the duplicate measurements
(s.d. 2%). In contrast, the SDW of the metabolite correc-
tion was 10.4%. This is probably due to physiological vari-
ations of COMT activity, as Ki reliability improved when
measured metabolite correction was applied. This under-
lies the need for measured metabolite correction.

The blood activity, reflected by 6, had low reliability
(Table 2). The results at 25 and 115 min, which are

Reproducibilty of FD PET in Humans ¢ Vingerhoets et al.

weighted by their position at the endpoints of the graphical
analysis, have particularly low reliability of 56% and 43%,
respectively. The early result is influenced mainly by the
estimation of IPA. An explanation for the low early reli-
ability is the rapid variation in PA during the first minutes
following a bolus of FD which may not be accurately
evaluated even by fast blood sampling. Automated blood
sampling or slower administration of FD may decrease this
effect and deserves further evaluation. In contrast, the low
reliability of 6 at 115 min is due to decreasing reliability of
the measurement of PA. This is probably due to the low
count rate of '®F after one half-life. The impact of any
measurement inaccuracy in the measured PA is compen-
sated by the fact that it forms the denominator of both axes
of the graphical method. Thus, the SDW and R of Ki
remain stable even when calculation of Ki is continued
from 85 to 115 min (Table 1). This extension of the calcu-
lation decreased the Ki. This probably reflected a loss of
6-["®F]-fluorodopamine from the final compartment
(14,15).

Variation in blood data had the greatest influence on the
final Ki (Table 4). This represented 50% more than the
contribution of the metabolite correction and three times
more than the contribution of the emission data. Refining
the blood activity measurement should produce the great-
est improvement in reproducibility of FD PET data.

CONCLUSION

We have shown that FD PET yields reproducible results
with reliability coefficients between 73% and 90%, depend-
ing on the method of ROI analysis used. Graphical analysis
with TS gave the most reliable result. This is the best
method for examining a generalized effect on the nigrostri-
atal dopaminergic system. The CD ROIs gave less reliable
results and are potentially perturbed by a change in striatal
volume; their application should be reserved for intrastri-
atal comparisons. The need for accurate correction for
peripheral metabolism of FD is emphasized. Blood data are
the least reliable component of the analysis; further eval-
uation is needed to improve the accuracy of this compo-
nent. The data presented in this paper form the basis for
assessing the significance of changes detected in FD PET
studies of human subjects and for power analysis in the
planning of longitudinal studies.
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PET Studies in Psychiatry: Validity, Accuracy and Future

T with its high resolution and ar-
ray of ligands again demonstrates
its vitality and power in the series of
preceding papers which illustrate its re-
producibility, clinical utility and value
in understanding metabolic function.
Degeneration of nigral dopaminer-
gic neurons of the caudate nucleus,
putamen and globus pallidus underlies
the pathogenesis of Parkinson’s dis-
ease with its characteristic movement
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disorders. Fluorine-18-L-6-fluorodopa
(FD) is a substrate for the enzymes
involved in L-dopa metabolism. FD is
converted to fluorodopamine. In nor-
mal subjects, FD accumulates within
the striatum. In patients with Parkin-
son’s disease, striatal uptake is re-
duced. As an important index of ni-
gro-striatal dopaminergic function,
FD uptake has been used in studies of
schizophrenia, Parkinson’s disease
and intracerebral transplantation of
adrenal and fetal tissue.

Dr. Vingerhoets and coworkers (I)
address an important issue of intra-
subject and intersubject variations in

striatal uptake of FD. They observed
that FD-PET yields reproducible re-
sults with reliability coefficients be-
tween 73%-90%. They made an impor-
tant and significant observation that
variation in blood radioactivity contrib-
uted to the variability of Ki more than
metabolite correction. However, sepa-
ration of FD from its metabolites is es-
sential for each FD-PET scan. This
study demonstrates that PET measure-
ments in normal subjects are stable
across repeated scans, a finding indica-
tive of wide normal variation in do-
paminergic function which lends cre-
dence to recent risk studies.
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