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Summary

Optimal setting of the input function is essential for the measurement of regional cerebral blood flow
(rCBF) based on the microsphere model using N-isopropyl-4-['?*1]iodoamphetamine ('**1-IMP), and
usually the arterial P IMP concentration (integral value) in the initial 5 min is used for this purpose.
We have developed a new convenient method in which '**I-IMP concentration in arterial blood sample
is estimated from that in venous blood sample. Brain perfusion SPECT with '**I-IMP was performed
in 110 cases of central nervous system disorders. The causality was analyzed between the various
parameters of SPECT data and the ratio of octanol-extracted arterial radioactivity concentration during
the first 5 min (Caoct) to octanol-extracted venous radioactivity concentration at 27 min after
intravenous injection of '"*I-IMP (Cvoct). A high correlation was observed between the measured and
estimated values of Caoct/Cvoct (r=0.856) when the following five parameters were included in the
regression formula: radioactivity concentration in venous blood sampled at 27 min (Cv), Cvoct,

Cvoct/Cv, and total brain radioactivity counts that were measured by a four-head gamma camera 5 min
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and 28 min after '"I-IMP injection. Furthermore, the rCBF values obtained using the input

parameters estimated by this method were also highly correlated with the rGBF values measured using

the continuous arterial blood sampling method (r=0.912).

These results suggest that this method

would serve as the new, convenient and less invasive method of rCBF measurement in clinical setting.

Key Words : Regional cerebral blood flow, 2. IMP, SPECT, Venous sampling, Causality model
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Blood sampling

Continuous arterial sampling

at 1.23 ml/min

S minutes 49 seconds*

!

27 minutes

I3 IMP LV.

Data acquisition

| 4 minutes 30 seconds | 8 minutes

v

SPECT 2000H-40 ( Hitachi )
64 X 64 matrix
15 sec/step, 64 projections

Venous point sampling

| 28 minutes 30 seconds |

T
Planar imaging

from 4 projections
LLLLLL L RtL)

| 5 minutes 30 seconds ‘

Reconstruction filters
Winner filter
Ramachandran filter

A

27 minutes 30 seconds |

Fig. 1 Time schedule of SPECT, planner imaging, arterial blood sampling, and venous blood

sampling after the injection of '**I-IMP.
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Table 1 Mean, SD and CV of variables used for multiple regression analysis*

Variables Mean SD CV (%)
Arterial radioactivity concentration (Ca) 2.93%10° 7.46X10* 25.2
Octanol-extracted Arterial radioactivity concentration (Caoct) 2.45%10° 6.63x 10" 27.1
Venous radioactivity concentration (Cv) 3.55x 10* 9.20X 10° 25.9
Octanol-extracted Venous radioactivity concentration (Cvoct) 2.97x10* 7.35%X10° 32.3
Arterial octanol extraction ratio (Na) 8.24X10° " 3.55X10 2 4.30
Venous octanol extraction ratio (Nv) 6.31X10° " 7.76X10" 2 12.3
Brain radioactivity count at 5 min (Cbs) 9.43X10 2.55X10 27.1
Brain radioactivity count at 28 min (Chag) 1.35X10%  3.36X10 25.0
Clount ratio of brain radioactivity at 5 min to 17 min (Cbs/Cb;7) 8.29X107" 5.26X10 2 6.40
Increase of brain radioactivity count from 5 to 28 min (Cbyg_5) 4.04X10 1.50X 10 37.2
Caoct/Cvoct 1.19X10 4.74 39.9

* SD: standard deviation, CV : coefficient of variation, n=>50.
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Table 2 Coefficients of multiple regression formulae
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Cbog —4.95%x 10! 1.85 2.02%X 102 3.10X 102
Cbs/Chy; —1.64X10 —4.43 %10
Cbog s 448X107" —1.98
Constant 5.13X 10 9.89X 10 6.49X 10 1.93X 10
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Fig. 2 Relationship between Caoct’/Cvoct’ rate estimated
using 10-factor regression analysis and Caoct/Cvoct

rate measured by
sampling method.

conventional continuous blood
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| |
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y =0.733x + 3.181
55 | Tr=0856
n=>50
20
15
10
5L
0 | |
0 5 10

15

20 25 30

Directly measured Caoct/Cvoct
Fig. 3 Relationship between Caoct’’/Cvoct’ rate estimated
using 7-factor regression analysis and Caoct/Cvoct rate
measured by conventional continuous blood sampling

method.
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Estimated Caoct/Cvoct

30

y =0.7207x + 3.3211
| Y= 0.849

n=>50

0 \ | \ ! \
0 5 10 15 20 25 30

Directly measured Caoct/Cvoct

Fig. 4 Relationship between Caoct’’/Cvoct’ rate estimated
using 5-factor regression analysis and Caoct/Cvoct rate
measured by conventional continuous arterial blood
sampling method.

Estimated Caoct/Cvoct

30
y = 0.6415x + 4.263
25 |- r=0.801
n=50
20 -
15 |-
10 |-
5 -
0 | | |
0 5 10 15 20 25 30

Directly measured Caoct/Cvoct
Fig. 5 Relationship between Caoct’/Cvoct’ rate estimated using 4-
factor regression analysis and Caoct/Cvoct rate measured by
conventional continuous blood sampling method.
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y = 0.889x + 3.198
r=0.912
n = 180 ( 60 cases X 3 ROIs )
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Fig. 6

regression analysis and
conventional continuous blood sampling method.
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