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We evaluated the utility of the selective dopamine D,,3 receptor
ligand '8F-desmethoxyfallypride ("8F-DMFP) for the differential
diagnosis of patients with idiopathic parkinsonian syndrome
(IPS) and nonidiopathic parkinsonian syndrome (non-IPS). On
the basis of the superior sensitivity of PET, we hypothesized
that '8F-DMFP should have properties for the differential diagno-
sis of these syndromes superior to what has been reported for
the more conventional SPECT procedures. Methods: A series
of 81 patients with parkinsonism (26 women, 55 men; mean
age = SD, 68 = 11 y) were included in this retrospective analysis.
A 30-min "8F-DMFP PET recording was acquired starting 1 h af-
ter injection of the tracer (180-200 MBq, intravenously). The spe-
cific binding (SB) in divisions of the striatum was calculated
relative to the occipital cortex using an observer-independent
semiautomatic volume-of-interest-based technique. The opti-
mal SB threshold was defined by means of receiver-operating-
characteristic analysis, which was also used for the evaluation
of the diagnostic performance of SB, ratios between striatal sub-
regions, and absolute asymmetries in SB. Results: Significant
differences (P < 0.001) were found in striatal SB between IPS
and non-IPS, most notably in the posterior putamen, for which
the diagnostic power for discrimination of IPS and non-IPS was
the highest (sensitivity, 87%; specificity, 96%; and accuracy,
91%). A further gain of diagnostic power (sensitivity, 92%; spec-
ificity, 96%; and accuracy, 94%) was obtained through discrim-
inant analysis combining 3 parameters: SB of the posterior
putamen, the posterior-to—anterior putamen ratio, and the pos-
terior putamen—to—caudate ratio. Conclusion: '8F-DMFP PET
is useful for the differential diagnosis of IPS and non-IPS in pa-
tients with parkinsonism. The findings are consistent with relative
sparing of Dy/3 receptors in the dopamine-denervated putamen
of IPS patients, in contrast to a more substantial loss of striatal
dopamine receptors in non-IPS patients. The PET procedure
for this differential diagnosis was superior to the reported expe-
rience with 123|-iodobenzamide SPECT.
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Parkjnsonism refers to a variable complex of symptoms
occurring in idiopathic parkinsonian syndrome (IPS) and in
several other neurodegenerative syndromes such as multi-
ple-system atrophy, progressive supranuclear palsy, and
corticobasal degeneration, which are collectively termed
non-IPS (atypical parkinsonian syndromes). Given the
different clinical courses of these syndromes, obtaining
a timely differential diagnosis is crucial for gaining an
accurate prognosis and for optimal management and
treatment. However, the early clinical presentations of the
several parkinsonian syndromes can be difficult to distin-
guish. Accurate differential diagnosis not only is important
for the management and treatment of individual patients but
also must be considered in the design of prospective studies
of the efficacy of new treatments intended to slow the
progression of IPS (7). In several prospective PET studies,
the integrity of the nigrostriatal dopamine pathway in IPS
patients has been assessed with L-3,4-dihydroxy-6-!3F-
fluoro-phenyl-alanine (2,3), but its utility for differential
diagnosis of non-IPS is poorly documented (4).

The more extensive pathology of non-IPS might predict
a greater involvement of postsynaptic markers in the basal
ganglia. Indeed, molecular imaging studies with ligands for
dopamine D,/3 receptors are of proven utility for the early
diagnosis of parkinsonian syndromes and for longitudinal
studies of disease progression (5). A variety of radioligands
has been used for clinical studies of D,/; receptors in IPS,
by SPECT (e.g., '?’I-iodobenzamide ['>*I-IBZM] and '%3I-
epidepride) and PET (e.g., ''C-raclopride and ''C-N-
methylspiperone) (6-9). Although the PET technique has
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superior properties with respect to image quality and
sensitivity, enabling the detection in the brain of radio-
ligands at femtomolar concentrations with a spatial resolu-
tion of 3-5 mm (5), '2*I-IBZM SPECT has found more
widespread clinical routine use, despite its lower sensitivity
and resolution. The advantage of 'Z’I-IBZM SPECT is
imparted by its more favorable physical half-life (13.2 h),
which permits its distribution to distant imaging centers. In
contrast, !!C-labeled ligands must be prepared at a local
cyclotron or radiochemistry unit because of the brief half-
life (20 min). This impediment to the wider use of PET for
clinical dopamine receptor studies could be overcome
through the use of suitable '3F-labeled radioligands. The
I8F half-life (110 min) is sufficiently long to permit
distribution from a central radiochemistry site to satellite
PET centers without excessive loss of specific activity.

The benzamide antagonist !8F-desmethoxyfallypride
("F-DMFP) has binding properties similar to ''C-raclopride
(10) and has been characterized for the assay by PET of
dopamine D,/; receptors in the living human brain (71,12).
In one of these studies, '3F-DMFP was found to be a sensitive
agent for the differential diagnosis of patients with parkin-
sonism, showing high specificity and positive predictive
values for the differential diagnosis of IPS and non-IPS
(12), albeit in a relatively small group. In the present
prospective study, we aimed to evaluate further the aptness
of '8F-DMFP PET for the differential diagnosis of IPS and
non-IPS in a series of 81 patients with a clinical diagnosis
of parkinsonism. Definitive differential diagnosis of IPS
or non-IPS was based on clinical follow-up for 2-3 y. We
then performed an observer-independent volume-of-interest
(VOI) analysis of the PET images in conjunction with
receiver-operating-characteristic (ROC) analysis to define
the sensitivity and specificity of the '®F-DMFP PET method
post hoc.

MATERIALS AND METHODS

Subjects

The study included 81 patients with parkinsonism (26 women,
55 men; mean age * SD, 67.5 = 10.5 y; range, 40-91 y), who
underwent D,/3 receptor imaging with '8F-DMFP PET to differ-
entiate between IPS and non-IPS. The patients had been referred
to this examination from local movement disorder clinics, and
nigrostriatal degeneration had previously been confirmed by
a !B[-FP-CIT SPECT scan (GE Healthcare) according to widely
accepted criteria (/3). All patients were followed clinically for
approximately 2 y after SPECT and PET examinations, at which
time the clinical differential diagnoses (IPS vs. non-IPS) were
evaluated by clinicians on the basis of observations according
to the United Kingdom Parkinson Disease Society Brain Bank
Diagnostic Criteria for Parkinson Disease (/4) and the second
consensus statement on the diagnosis of multiple-system atrophy
(15). In particular, the final diagnosis was based on documentation
of the response to an apomorphine challenge test or the response
to dopamine replacement therapy and follow-up clinical ex-
aminations, with special attention to the presence or absence
of atypical symptoms such as orthostatic hypotension, cerebellar
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signs, eye movement disorders, and spasticity. According to these
clinical data, 37 patients had IPS and 44 patients had non-IPS.

Radiochemistry

I8F-DMFP (I6) was synthesized using a SynChrom R&D
automatic synthesis module (Raytest Isotopenmessgeraete)
following a procedure published elsewhere (/7), with slight
modifications: 3 mg (6.2 wmol) of the precursor 2-methoxy-5-
[3-[[(4-methylphenyl)sulfonyl]oxy]propyl]-N-[[1-(2-propenyl)-2-
pyrrolidinyl]-methyl]-benzamide (ABX) were dissolved in 550
pL of dry CH3CN and reacted without further treatment with
azeotropically dried K-'8F-F/Kryptofix 2.2.2. at 90°C for 20 min.
After a cooling period, the reaction mixture was diluted with 1 mL
of 1% phosphoric acid and purified by high-performance liquid
chromatography (250 X 10 mm, RP8; CH;CN:0.1% phosphoric
acid, 25:75; 5 mL/min). The fraction containing the desired
product was collected, diluted with 11 mL of 0.6 M phosphate
buffer (pH 7.2), and loaded on a 30-mg Oasis HLB cartridge
(Waters). The cartridge was then washed with 4 mL of isotonic
saline and eluted with 1 mL of ethanol. After dilution with 9 mL of
isotonic saline, the product was sterilized by membrane filtration
(0.2 pm). The radiochemical yields were 55%—60%, and the
specific activity was in all cases greater than 126 GBg/pmol.
The volume of 'F-DMFP injected as an ethanol:water mixture
(1:9) was 1.5 = 0.5 mL. For the injected activity of 190 = 10 MBq
of 18F-DMFP, the injected tracer mass for all studies was less than
1 pg. Therefore, it can be assumed that there was no relevant
receptor occupation in any of the studies.

PET Image Acquisition and Analysis

Dopamine agonists and other potentially interfering medica-
tions, for example, neuroleptics or metoclopramide, were with-
drawn before the '8F-DMFP PET investigation according to their
biologic half-life. '8F-DMFP was injected as a slow intravenous
bolus, and the patients were seated in a quiet room. After 55 min,
the patients reclined in the scanning bed of the ECAT EXACT
HR* PET tomograph (Siemens/CTTI), with their head comfortably
immobilized within the aperture, using a foam cushion. The
scanner acquired 63 contiguous transaxial planes, simultaneously
covering 15.5 cm of the axial field of view. The transaxial and
axial resolutions (full width at half maximum) of the PET system
were 4.6 and 4.0 mm, respectively, at the center of the field of
view, and 4.8 and 5.4 mm, respectively, at a radial offset of 10 cm.
The emission recording began at 60 min after the start of the
bolus and consisted of 3 frames of 10 min each, acquired in
3-dimensional mode. Finally, a brief transmission scan was
obtained using a rotating %8Ge point source. Images were recon-
structed as 128 x 128 matrices of 2 X 2 mm voxels by filtered
backprojection using a Hann filter with a cutoff frequency of 0.5
Nyquist and corrected for randoms, dead time, and scatter. Images
were then transferred to a workstation (Hermes Medical Solutions).
After verification of the absence of important head motion between
frames, the 3 frames were summed for further analysis.

The data were semiquantitatively evaluated using a modified
version of the Brain Analysis Software (BRASS, version 3.5;
Hermes Medical Solutions) and standardized 3-dimensional VOlIs.
This software has been validated previously for SPECT with
I231.IBZM (I8) and 'ZI-FP-CIT (I3). The software automatically
performs a multistep registration of individual patient images to
an '8F-DMFP template for healthy control subjects (Matthias
Schreckenberger, University of Mainz). In brief, the individual images
are initially fitted to the template image by means of a principal-axes
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technique and the iterative simplex algorithm with 9° of freedom.
Next, VOIs defining the left and right striatum were finely ad-
justed to the individual image by further automatic registrations,
using 6° of freedom. The VOIs consisted of entire striatum (STR),
caudate nucleus (NC), entire putamen (P), and the anterior and
posterior divisions of putamen (PA and PP, respectively), to a total
of 5 striatal regions per hemisphere. An additional VOI was
defined in the occipital cortex (OCC) of the template image. The
accurate placement of each VOI was verified carefully and man-
vally adjusted (drag and drop) when necessary. Mean counts per
voxel were calculated for each VOI. To evaluate the diagnostic
power of '8F-DMFP PET scans, the following different parameters
were assessed:

e Specific binding (SB) for the entire striatum and its subregions,
which was calculated according to the formula:

STR — OCC

SB =
OoCC

e The ratios of putamen to caudate nucleus (P-to-NCratio =
SB" ) posterior putamen to caudate nucleus (PP-to-NC
ratlo = SBPP) and posterior putamen to anterior putamen
(PP-to- PA ratlo = SBPP)

e Absolute laterahzatlon index (ALI), an unsigned absolute
value of the right-to-left-asymmetry of the SB in each the 5
striatal VOIS, irrespective of the more affected side:

| (SBstrright — SBstrien) X 2|
SBstrright + SBsTRIeft

ALI =

Statistical Analysis

Statistical analysis was performed with the SPSS software
package (version 15; SPSS Inc.). Group comparisons between IPS
patients and non-IPS patients were performed using the unpaired
t test for parametric data, and Mann—Whitney U rank-sum tests
were used for nonparametric data. In addition, the performance of
the several methods for the differentiation of IPS and non-IPS was
assessed by means of ROC curve analysis. This procedure yielded
the sensitivity, specificity, positive and negative predictive values
(PPV and NPV, respectively), and accuracy of the different
parameters for the separation of IPS and non-IPS patients. The
best sensitivity and specificity pair for discrimination according to
the gold standard clinical diagnosis was calculated. The corre-
sponding threshold was considered optimal when the sum of
paired values for sensitivity and specificity reached the maximum,
assuming a cost function slope of 1. Finally, the area under the
curve (AUC), with the respective SEs, was assessed to obtain
objective measures from the diagnostic power of the individual
parameters. In addition, discriminant analysis combining different
parameters was performed.

We tested the relationship between subject age and SB for the
entire striatum by linear regression for the IPS and non-IPS groups.

RESULTS

The mean age of the IPS patients (n = 37) was 65.9 *
11.3 y (range, 40-85 y) and that of the non-IPS patient group
(n = 44) was 68.9 £ 9.8 y (range, 47-91 y) (P = 0.2).
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The mean '8F-DMFP SB in the entire striatum, left and
right (SBgtr), in IPS patients was 2.16 = 0.32 (range,
1.52-2.96), compared with 1.55 = 0.28 (range, 0.86-2.00)
in non-IPS patients (P < 0.001). The mean specific '3F-
DMFP SB was likewise significantly higher in all striatal
divisions of IPS patients than in non-IPS patients (Table 1;
P < 0.001). In addition SBp and SBpp differed statistically
significantly in IPS patients (P < 0.001) but not in non-IPS
patients (P = 0.1). Stratification of the IPS group by age
(<65 y, n = 13; >65 y, n = 24) did not reveal any
statistically significant difference for the parameters de-
scribed above (0.600 = P = (0.987). Stratification of the
non-IPS group (<65 y, n = 16; >65 y, n = 28) showed
a trend toward higher SB values in the older patients in the
putaminal subregions (AP, P = 0.062; PP, P = 0.11) but
not in the caudate nucleus. Figure 1 shows transverse
images of the striatal dopamine D,/; receptor binding of
I8E-DMFP in single representative patients with non-IPS
(Fig. 1A) and IPS (Fig. 1B).

According to our ROC analysis, the optimal threshold
for SB in all divisions of striatum had high diagnostic
power, with highest scores in the posterior putamen (SBpp,
2.05; sensitivity, 86.5%; specificity, 95.5%; NPV, 89.4%;
PPV, 94.1%; and accuracy, 91.4%). The second best
results were found for the entire striatum (SBgtr, 1.86;
sensitivity, 86.5%; specificity, 90.9%; NPV, 88.9%; PPV,
88.9%; and accuracy, 88.9%). The capacities for each
parameter for the differentiation of IPS and non-IPS are
shown in Table 1, and the respective ROC curves are
shown in Figure 2A.

We found statistically significant differences for the P-to-
NC ratio (IPS, 1.18 = 0.10; non-IPS, 1.07 = 0.20; P <
0.01), PP-to-NC ratio (IPS, 1.27 = 0.13; non-IPS, 1.02 *
0.28; P < 0.001), and PP-to-PA ratio (IPS, 1.14 = 0.09; non-
IPS, 0.91 = 0.18; P < 0.001). Among these comparisons, the
PP-to-PA ratio had the best discrimination power (PP-to-PA
ratio, 1.07; sensitivity, 83.8%; specificity, 81.8%; NPV,
85.7%; PPV, 79.5%; and accuracy, 82.7%) (Table 1; Fig. 2B).

Combination of the most informative parameter—
SBpp—for those patients within only 1 SD of the optimal
SBpp threshold as defined by the ROC analysis with the PP-
to-PA ratio slightly increased the sensitivity of '8F-DMFP
PET for the discrimination of IPS from non-IPS but at
the expense of specificity, as shown in Table 1.

In non-IPS patients, side-to-side asymmetry was signif-
icantly higher in the putamen and its subregions and in the
entire striatum (P < 0.01) but not in the caudate nucleus.
However, the assessment of ALI did not substantially
improve discrimination of IPS and non-IPS (Table 1).

In the additional discriminant analysis, the best discrim-
inative power was achieved by combining SBpp PP-to-PA
ratio, and PP-to-NC ratio as factors, which yielded identical
results for the original grouped cases and for the cross-
validated grouped cases (sensitivity, 91.9%; specificity,
95.5%; NPV, 93.3%; PPV, 94.4%; and accuracy, 93.8%)
(Table 1).
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FIGURE 1. Striatal dopamine D3 receptor binding of 18F-
DMFP in 1 patient with non-IPS (A) and 1 patient with IPS
(B). Decreased D,3 receptor binding, which was predomi-
nant in dorsal part of striatum, is shown in non-IPS (A),
whereas increased D,,/3 receptor binding mainly in posterior
putamen could be discerned even visually (B) and was
interpreted as relative sparing of Do,z receptor.

DISCUSSION

Differential diagnosis of parkinsonian syndromes at early
disease stages is difficult because of the initial coexpression
of signs and symptoms such as asymmetry of motor
symptoms, resting tremor, and positive response to L-DOPA
treatment. Consequently, non-IPS syndromes can easily be
misdiagnosed as IPS (/9), and in many cases the true
diagnosis emerges late in the disease (20).

We now report that semiquantitative assay of dopamine
D,;; receptor with 'SF-DMFP PET provides sensitive
discrimination of IPS and non-IPS patients. Several SPECT
studies have reported changes in D,,; receptor availability
in patients with IPS and non-IPS (12,21-24). With respect
to differential diagnosis, it was suggested that patients with
IPS had normal or even upregulated D,/; receptor binding,
when assessed by means of !'2’I-IBZM SPECT (23) or
HC-raclopride PET (6,25), whereas decreased D5, receptor
availability was found in non-IPS patients (6).

Of the various methods for imaging of dopamine D,
receptors, '23I-IBZM SPECT (26) is the most widely used.
Although SPECT suffers from well-known limitations in
sensitivity and resolution as compared with PET, ''C-
raclopride PET is not available for clinical routine because

of the absolute requirement for an on-site cyclotron-
radiochemistry facility. Thus, 'SF-DMFP, compared with
11C-labeled ligands, lends itself to more routine clinical use
while bringing the benefits of persistently high specific
activity. '8F-DMFP has binding properties similar to those
of "C-raclopride (10), obtaining equilibrium binding
within 1 h (/7) and possessing a high SB ratio (/7).
Schreckenberger et al. recently presented an initial com-
parison of '8F-DMFP binding in the whole striatum of
control subjects and in parkinsonian patients, concluding
that this tracer can aid the differential diagnosis of IPS and
non-IPS (/2). On the basis of this promising result in
a group of 35 patients, we wished to make a more detailed
regional analysis of '8F-DMFP PET in an independent
population of 81 patients. We hypothesized that '¥F-DMFP
binding specifically in the posterior putamen should be
especially discriminative, given the more prominent ni-
grostriatal degeneration in that region (27,28) and particular
degeneration of the ventrolateral substantia nigra pars
compacta (29), which innervates the posterior putamen
(30).

In the present study, we compared several '3F-DMFP
PET indices for the discrimination of IPS and non-IPS. Of
these, the SB in the posterior putamen proved to be the best,
with 87% sensitivity, 96% specificity, 91% accuracy, and an
ROC AUC of 0.97. As such, the '3F-DMFP binding in the
posterior putamen was somewhat better than that in the
putamen as a whole. In our hands, '8F-DMFP binding to the
caudate nucleus had the lowest discrimination of the striatal
divisions. This stands in contrast to findings of the previous
IS5.DMFP PET study, in which the best discriminative
performance was provided by the caudate nucleus, which
yielded perfect specificity (100%), albeit with lower sensi-
tivity (74%), accuracy (86%), and AUC (0.86) (12). We
also found an AUC of 0.86 in the caudate nucleus, despite
the inversion of rank order by striatal region. How do we
account for this discrepancy between studies of similar
design in cohorts of nearly identical age composition? A
key difference arises from the methods used for VOI
analysis; whereas we used a 2-step normalization procedure
with final manual adjustment, Schreckenberger et al. (12)
applied single-slice standard ROIs to the emission image,
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without specifying further adjustment of the registration.
This resulted in a relative SD for '8F-DMFP binding in the
range of 17%—26%, versus 15%—20% in our 3-dimen-
sional VOI analysis. The small benefit in precision arising
from our method may have favored the putamen VOI for
discrimination between the IPS and non-IPS groups.

To search for optimal discrimination between IPS and
non-IPS, we also considered the '8F-DMFP binding ratios
within the striatum. The data presented by Schreckenberger
et al. yielded mean P-to-NC ratios that were of similar
magnitude (~1.08) in control subjects and the 2 parkinso-
nian patient groups (/2). By similar calculations, we found
a comparable P-to-NC ratio for the non-IPS group (1.07)
but a significantly higher P-to-NC ratio in our IPS group
(1.18). This difference was even more evident in our
calculation of the PP-to-NC ratio in the IPS group (1.27),
in contrast to the relatively lower ratio seen in our non-IPS
group (1.02). Likewise, the PP-to-PA ratio was higher in
our IPS patients (1.14) than in our non-IPS group (0.91).
These findings suggest relative sparing or upregulation of
dopamine D,/; receptors in the putamen, especially in its
posterior division, of the IPS patients. Although we have no
control material, our contrast of regional 'SF-DMFP bind-
ing ratios between IPS and non-IPS patients seems in line
with other PET and SPECT studies, which have consis-
tently reported increased putaminal D,/3 receptor availabil-
ity in early IPS patients (3/-33). Conversely, the present
observations of relative reduction in putaminal D, re-
ceptor availability in non-IPS are consistent with a previous
PET study (27) and with postmortem autoradiographic
findings in atypical parkinsonian syndromes (34,35).

In addition to considering absolute measures of !8F-
DMFP binding and ratios, we also investigated the di-
agnostic power of asymmetry of the SBgtgr, which may be
characteristic of neurodegenerative diseases affecting the
basal ganglia. As in our earlier report with '2’[-IBZM
SPECT (36), we found that the absolute asymmetry of '3F-
DMFP in the striatum was significantly more pronounced
in non-IPS than in IPS patients. Nonetheless, this phenom-
enon is of little value for differential diagnosis. The 2
previous studies from our laboratory using comparable
semiquantitative analysis tools reported the diagnostic
power of !2’[[IBZM SPECT for the striatum, caudate
nucleus, and entire putamen but not for the putaminal
subregions, which can scarcely be resolved by SPECT
(36,37). These earlier SPECT studies yielded for the whole
striatum 87% sensitivity, 73% specificity, and 77% accu-
racy (36) or 87% sensitivity and 90% specificity (37). Thus,
we found still higher diagnostic power for the discrimina-
tion between IPS and non-IPS with '8F-DMFP PET. An
independent '2’I-IBZM SPECT study found only 48%
sensitivity but 100% specificity and 74% accuracy (38).

In the present study, the magnitude of diagnostic power
was increased further by additional discriminant analysis.
Even so, '8F-DMFP PET was not superior to '3F-FDG PET,
for which high diagnostic performance was reported for the
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diagnosis of progressive supranuclear palsy and multiple-
system atrophy (60% —85% and 76% —96% sensitivity and
96%—99% and 98%—99% specificity, respectively) (39).
I8F-FDG PET might be especially useful for diagnosing
those patients in whom the degenerative process predom-
inantly involves extrastriatal elements of the basal ganglia.
The discrimination of non-IPS may also be obtainable from
structural MRI (40).

The gold standard for establishing diagnosis in this study
was based on diagnostic tests at the time of scanning and
clinical follow-up examinations some years later. This may
present limitations, given that the definitive diagnosis by
histopathologic examination was unavailable. Because the
differentiation of several non-IPS syndromes is in itself
challenging, we chose to consider the different non-IPS
syndromes as a single, albeit heterogeneous, group. Be-
cause treatment paradigms are stratified between IPS and
the collective of non-IPS disorders, the present approach is
operationally useful for clinical purposes.

As in the earlier study by Schreckenberger et al. (12), we
found a relatively high prevalence of non-IPS patients
(54%) in the entire group, which is nonrepresentative of
the typical neurologic clinical setting. This overrepresen-
tation likely results from our recruitment of study patients
by referral from specialized movement disorder centers,
which would tend to exclude ordinary or uncomplicated
IPS cases. Our present lack of a database of control subjects
presents limitations, such that we are unable to consider
confounders likely presented by the known age-dependent
decline of striatal dopamine D,/;3 receptors. However, we
saw no significant differences in mean SB after stratifica-
tion of the groups by age. Although age must be considered
as a nuisance variable, it may be that disease duration or
medication history are more important factors in the present
study.

CONCLUSION

ISF-DMFP PET is an accurate and sensitive tool for the
differential diagnosis of IPS and non-IPS in patients. Our
semiquantitative assessment of the availability of striatal
dopamine D,/3 receptors revealed the posterior putamen as
the best region for this discrimination. Synopsis with the
ratio of binding in the posterior putamen to that in the
anterior putamen may be helpful in otherwise inconclusive
cases. Greater availability of D,/; receptors in IPS may
reveal relative sparing or receptor upregulation due to
nigrostriatal degeneration, as compared with a more ag-
gressive disease also affecting the dopamine-receptive
neurons. We find the diagnostic power of '3F-DMFP PET
to exceed that of '23[-IBZM SPECT known from the
literature.
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