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Summary

Microsphere model with SPECT images has been appreciated as a convention cerebral blood flow
calculation although it requires arterial blood sampling. In late years one point of artery drawing blood
drawing Autoradiography is also utilized as simple method. In this study we report a navel, minimally
invasive method of corrected venous blood sampling ARG and its precision assessment.  Intravenous '2°I-
labeled N-isopropyl-p-iodamphetamine (IMP) was administered and subsequently dynamic brain imaging has
been captured for the next 18 minutes. Then, an arterial blood was drown 10 minutes after IMP injection,
followed by venous blood sampling 43 minutes after the injection. We estimated arterial blood count from
amount of radioactivity and venous blood count using multiple liner regression analysis; 18 covariates of
cerebral time series, and one covariate of venous blood count.  Thirty four patients random cases of 139 cases
presented with major cerebral artery occlusion disease. The actual artery blood sampling count was highly
correlated to the estimated artery count with correlation coefficient of r = 0.884.  In addition, we extracted 22
random cases and model an estimated precision was assessed with other 10 case, and good association of actual
arterial blood count and estimated arterial blood count was observed (r=0.700). In conclusion, corrected

venous blood sampling ARG is valid and in the clinical use.
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Fig. 1

time

30min

Central time of SPEC
Protocolof 'ILIMP-ARG SPECT method. Durlng 18-

frame dynamic statistics by 1 min/1 frame and 10-frame
dyanamic SPECT by 2 min/1 spect with low-energy, high-
sensitivity colllmator (LEHS: spatialresolution = 21. 3
mmin FWHM), the artery collecting blood was executed at
the time of ten of the minute after the IMP vein had been
administered. After the SPECT inspection had ended:
the vein collecting blood was executed at the time of 23 of

the minute.
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The radioactivity count in the chronological order brain
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Fig. 2 The radioactivity chronological order

change in the brain.

The radioactivity

chronological order amount of change in

the brain is various in individuals.
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Confirmation Examination by 59 patients

predictive value vs. observed Bland- Altman plot by 59patients
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Fig. 3 We had A multiple regression analysis with group 1. A: Graph A is a correlation of actual value

and guess level plot. The correlation of both is very high (r=0.994). B: We evaluated a
residual error using a Bland-Altman plot and plot the differences between predicted value and
actual value and average. ais an actual value. b is a predicted value. Two differences assume
it d. The X-axis is a difference of two measurements. The Y-axis is average of two
measurements. Lower coefficient limit; LCL: (d (average) —1.96 X SDd (average) *t X SELOA
upper coefficient limit; UCL: (d (average) +1.96 X SDd (average)) =t X SELOA. SD: Standard
deviation. SE: Standard error. t: t value. LOA: limits of average. The dotted line is 95%
confidence interval. The arrow is residual error max. Residual error max is 26.48%.

predictive value vs. observed value with 34 paients
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Fig. 4 Comparison of Ca values estimated by IMP planar dyanamic and
dynamic SPECT and measured by actual dimension arterial blood
count. Multiple linear regression analysisdependent variable is
arterial blood count of arter multiple correlation. R=0.86945523,
F=2.915352, R*2=0.75595240, df=17, 16, total case 34, conditioned
R*2=0.49665183, p=0.018910, estimate value standard error 128.
42345537, intercept: — 54.89682850, standard error 181.2616, t
(16)=—0.3029, p=0.7659, venous blood Ct f=0.503, 1ct f=0.536,
2ct p=—1.7, 3ct f=1.57, 4ct p=—1.1, 5ct f=5.75, 6¢ct f=—0.32, 7ct
p=2.82, 8ct f=—3.8, 9ct f=—2.6, 10ct f=—3.6, 11lct f=2.59, 12ct
p=—3.3, 13ct p=—>5.7, 14ct p=—3.4, 15ct f=6.53, 16¢ct f=5.87.
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Fig. 5 Comparison of Ca values estimated by IMP planar dyanamic and
dynamic SPECT and measured by actual dimension arterial blood
count. Multiple linear regression analysis, multiple correlation
R=0.9492, total case 22, ntercept —93.5463, Ct venous blood Ct
1.717351, 1ctf=8.600237, 2ctp= —3.35945, 3ctf= —>5.65675, 4ctf=
—2.9062, 5ctf=25.32406, 6¢ctf=30.81213, 7ctf=—3.15361, 8ctf=
—31.5362, 9ctfp= —31.6528, 10ctp= —2.37351, 11ctf=15.20801,
12ctf = — 11.2381, 13ctfp= —11.2181, 14ctf= —6.75053, 15ctf=
24.55495, 16ctp=38.3444, 17ctf=—10.9336, 18ctp=—15.2012.

Confirmation Examination by 12patients

evidence by inspection patient 12patientTest
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Fig. 6 Evidence by inspection patients. Patient data for a confirmation examination tests is the

correlation that is high in an actual blood value and an assessed blood value when I use the
simulation function. A: We substituted data of group 3 for a function calculated using group 2.
The correlation of prediction and actual survey is high, and the inspection is a good result (r=
0.700). B: We evaluated a residual error using a Bland-Altman plot and plot the differences
between predicted value and actual value and average. The dotted line is 95% confidence
interval.
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Fig. 7 The rCBF comparison between actual value and
assessed value using the ARG method. Two
groups rCBF by 12 patients with 3DSRT are very
high correlation. Because, as for the reason why
rCBF comes to have a big large when residual error
be large, analytical method is the ARG method.
The ARG method corrects high rCBF greatly, and
the reason is because ARG uses quintic.

rCBF with 3DSRT
using actual mea-
Surement blood value.

rCBF with 3DSRT
using assessed blood
value.

Fig. 8 Patient 74 years old man case. The rCBF level does not have the difference between 2 methods.

The diagnosis is the same, too.
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