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Table2 500
Results of A values (the arterial blood-to-the whole body Eg '
partition coefficient of radioactivity concentration for 123- -] o AR
. . " . . %) - f . Ll
iodoamphetamine) defined by the equation 4 in the text. S ol | ®0 ]
The results indicated that the arterial blood concentration 3 » Y
at approximately 10 min after IMP administration is ap- R . ey * ]
proximately 340 times higher than the whole-body aver- E ol e :'-43----.-'- R
age, with a standard deviation of approximately 20%. Of i ] e :
the noteisthat no significant difference was observed among "'I" —200 t e 4 ]
the three intitutions despite different system configurations o B 1
including SPECT and well counter devices. @
= y =88 +0.876x
—_— . - a 600 | r= 0834 (p<0.001) ]
Institution Partition Coefficient (A) 2 ‘ . ‘ ‘ ‘
N 333.1t 704 0 20 40 00 1000 1200
¢} 360.2+ 53.3 Mesined Blood Comts dens/e)
Y 365.4+ 54.9 Fig. 1 Bland-Altman plot showing the difference versus
Total 343.8+ 65.0 measured the arterial blood radioactivity concen-
tration obtained with the well counter installed at
each ingtitution. No significant bias was detector
between the measured and estimated blood con-
centrations, namely averaged difference; [0 14.8
cps/g, standard deviation; 113.2 cps/g. Pearson’s
regression analysis demonstrated significant cor-
relation between the measured and estimated blood
concentrations (p] 0.001).
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Figure 2A: An example of anewly developed user interface to confirm the adequacy of
anon-invasively estimated arterial input function in the Dual-Table ARG protocol for
rest- and acetazolamide-CBF assessment. First, rest- and acetazolamide-CBF images
are calculated using the parameters defined from the effective administration dose di-
vided by the body weight (kg). Second, atime-activity curve (TAC) is generated for a
given region-of-interest (ROI), and is superimposed with the measured TAC, in which
three TACs are simulated, by assuming (&) only single injection with constant CBF at
rest, (b) dual administration but with constant CBF at rest, and (c) rest- and acetazola-
mide-CBFswith dual administration. In case of error in the scaling factor of [J 40% and
[J 40%, disagreement of TAC isvisible as shown in the Figure 2B and 2C, respectively.
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Summary

Estimation of theArterial Blood Radioactivity Concentration Using
the Whole Body-to-Arterial Blood Partition Coefficients
and the Cross-Calibration Factor in 123 -l odoamphetamine SPECT
—Towards a Noninvasive Clinical Protocol
with the QSPECT-DTARG Method

Hidehiro lipal, Jyoji Nakacawara?2, Jun Hatazawa3, Michiyasu Suzuki4,
Masaaki TakaHasHIZ, EKU SHimosecawa®, Toshiyuki Srirac?,
Shouta Murakamit and Kenji Fukupa®
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3 Department of Nuclear Medicine and Tracer Kinetics, Osaka University Graduate School of Medicine
4 Department of Neurosurgery and Clinical Neuroscience, Yamaguchi University School of Medicine
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The aim of this study is to develop a non-invasive
procedure for quantitative assessment of regional ce-
rebral blood flow using IMP and SPECT. A technique
to utilize a population-based standardized arterial in-
put function has been evaluated for the normal data
base obtained from 3 institutions, which employed dif-
ferent SPECT device configurations. Intotal, datafrom
39 subjects were analyzed. Due to the unique feature
of the QSPECT reconstruction software program, im-
ages are quantitative providing units of Bg/ml. Thus,
the well counter values can be converted to absolute
radioactivity concentration. The blood-to-whole-body

average partition coefficient was 343.8+ 65.0 and did
not show significant difference among the three insti-
tutions. The estimated blood counts agreed with those
assessed by thewell counter in al institutions, thus the
arterial input function can be estimated with the unique
conversion factor for all institutions. This feature may
alow alarge scale multi-center investigation, which
may contribute to improve the non-invasive protocol.

Key words: Regiona cerebral blood flow, non-
invasive technique, SPECT, Quantitation, Arterial in-
put function.
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Table 1 Study conditions at three institutions.

Institu- SPECT camera Collimator 1)Becquerel Calibration Factor (BCF) 2)Well/SPECT Cross-Calibration Factor
(CCF) #of subjects 3)Age(year old) Weight (kg) 4)Administration dose of acetazolamide (mg/kg) PaCO. (mmHg) Hct
(%)

tion

N TOSHIBA GCA9300 LMEHR fanbeam (N2) 72281 0.614 N=20(M=7,F=13) 56.4+ 4.4 611+ 10.6 15.0 38.6
+ 59 375+ 4.6

O SIEMENS Symbia LMEGP parallel beam 87956 0.799 N=9 (M=4, F=5) 63.9+ 25 57.4+ 7.8 17.8% 2.4 (fixed
at 1000 mg) 385+ 3.7 39.7+ 1.2

Y TOSHIBA GCA9300 LESHR fanbeam (N1) 112419 0.995 N=5(M=2, F=3) 54.2+ 7.3 584+ 7.5 17.0 36.3t
0.8 379+ 1.6

total - - - - N=34(M=13,F=21) 58.0+ 58 59.7+ 9.7 16.0+ 1.8 38.3+ 52 387+ 3.7

Table2

Results of A values (the arterial blood-to-the whole body partition coefficient of radioactivity concentration for 123lI-
iodoamphetamine) defined by the equation 4 in the text. The resultsindicated that the arterial blood concentration at approxi-
mately 10 min after IMP administration is approximately 340 times higher than the whole-body average, with a standard
deviation of approximately 20%. Of the note is that no significant difference was observed among the three institutions
despite different system configurations including SPECT and well counter devices.

Institution[] Partition Coefficient (A)
NO 333.1+ 70.4

00 360.2+ 53.3

YO 365.4+ 54.9

Total(J 343.8+ 65.0
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