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Fig. 1 The relationship between rCBF and the ratio
of brain 150 concentration, Ct, to arterial con-
centration of Hz 150, Ca. The relation is non-
linear.
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Fig. 2 A scheme of estimation method for statistical errors of rCBF in the C!5 O2
gas steady state model. The statistical errors of rCBF can be calculated by Eq.
(5) based on the results of phantom study. The value of rCBF and arterial
concentration of Hz 150, Ca, in Eq. (5) can be obtained in clinical study.
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Fig. 3 Coefficient of variation in attenuation corrected emission scan image of phantom
study as function of pixel value, Ct, in HEADTOME III. The scan conditions
of phantom studies were performed as same as clinical study.
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Fig. 4 Statistical errors for rCBF of 20 to 60 m//100 m/ brain tissue/min were derived
by using Eq. (5) and results of phantom studies. Coefficient of variation in rCBF
of direct (a) and cross (b) plane of HEADTOME III is shown as function of

arterial concentration of Hz 150, Ca.
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Fig. 5 Coefficient of variation (COV) of mean value, rCBF’ in region of interest (ROI)
of rCBF image as function of the number of pixels in ROI with arterial concen-
tration of 7,600 cps/g. The values of rCBF’ of 24 and 55 m//100 m/ brain tissue/
min are mean rCBF of the centrum semiovale and the cerebellum of normal
volunteers in our clinical study, respectively.

-y
W
[o4]
(8]
“\- 7 .
; Direct Plane
E 6 — — — Cross Plane Number of Pixels in ROl
v sF ; N= 10
[00]
bl y —
c '/ _
- e } N = 20
s 3t i - - —
© e
T ol -
> } N =100
z e
2 'T —————— " I N =500
2 0 ) . L A )
s 0 20 30 40 50 60
o
S rCBF’(ml/100 ml brain tissue/min)

Fig. 6

Coefficient of variation (COV) of mean value, rCBF’ in ROI on rCBF image as
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Summary

Analysis of Statistical Accuracy in Regional Cerebral Blood Flow Measurement
by Steady State Method

Shuichi MIURA, Iwao KANNO, Hidehiro IiDA, Matsutaro MURAKAMI,
Kazuhiro TAKAHASHI, Fumio SHISHIDO and Kazuo UEMURA

Department of Radiology and Nuclear Medicine, Research Institute for Brain and Blood Vessels-Akita

Regional cerebral blood flow (rCBF) can be
measured using the continuous inhalation of
C1503 and positron emission tomography (PET).
However, the determination of rCBF in the
technique (steady state method) amplifies the
statistical errors inherent in the transmission and
emission scan of PET study. This is based on the
nonlinear relation between the measured data
in PET and rCBF to be calculated in the steady
state model. This paper presents the method to
estimate the propagation errors in rCBF using
simple phantom measurements and the results
obtained using the above estimation method. This
estimation method makes it possible to easily apply
to each cases in clinical study because of obtaining

the propagation errors in rCBF with the measured
value of arterial concentration of 150 of a patient.
The relation between the number of pixels within
region of interest (ROI) on rCBF image and the
accuracy of rCBF, which is mean pixel value
within the ROI, has been also examined. As the
results, the errors in rCBF at arterial concentration
of 7,600 cps/g (mean value of our clinical studies)
became less than 19/ (coefficient of variation) with
more than 300 pixels within ROI over the range
of 20 to 60 m//100 m/ brain tissue/min.

Key words: Cerebral blood flow, Steady state
method, Positron emission tomography, Statistical
accuracy.

Presented by Medical*Online



	1469
	1470
	1471
	1472
	1473
	1474
	1475



