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Fig. 1 Study protocol of noninvasive rCBF measure-
ments at pre- and post-acetazolamide tests using
#mTe-ECD.

Table 1 Acquisition and reconstruction condition

SPECT system GE Starcam 4000XR/T
Collimator LEHR

Energy window 140 keV 20%
Acquisition condition

Correcting angle 5.625° X 64 view

Time/view 15 sec/view
Matrix size 64 X 64
Zoom factor X2.67
Pixel size 3.24 mm
Reconstruction condition
Pre filter Butterworth
order (power factor) 5(10)
cutoff frequency 0.45 cycles/cm
Reconstruction filter Ramp
Attenuation correction Sorenson 0.11 !
Slice thickness 3.24 mm
Display condition 100% —10%
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Fig. 2 Investigation of the delta map. The rCBF image at rest was subtracted from the rCBF
image at acetazolamide administration. At this subtraction, A) two rCBF images were
not preprocessed, B) two rCBF images were preprocessed by matrix-size conversion
technique, C) two rCBF images were preprocessed by combination of matrix-size
conversion and smoothing techniques.

Fig. 3 The response map with amplified noises.

Original
image

Fig. 4 Production of the 0/1 image.
(Th.; threshold)
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amplitied' ., 0/1 = after
noises image Masking

Fig. 6 Response values of a typical case (right ICA
stenosis).

+100%

Fig. 7 A new pattern of 8 steps color scale.
right; Current scale for the brain perfusion SPECT.
left; New scale for the response map.
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Fig. 8

Fig. 8 The response map of a typical case (bilateral ICA
severe stenosis) without anatomical information.

Fig. 9 Paste of outline frame on the response map.

Fig. 10 An example of the response map in a patient with
stenosis of the right ICA. Top; Quantitative rCBF
image at rest. Middle; Quantitative rCBF image
at acetazolamide administration. Bottom;
Response map.

Fig. 9 Resting o Outline = Response
. image Frame Map

100(ml1/100g/min)
MU “ss  Resting (quantitative)

: %*s

3%  Diamox (quantitative)
25

13
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Table 2 R.G.B. composition of 8 steps color scale for
the response map

R G B

1 0 0 0 255

33 1 0 255 255

65 2 96 255 0

97 3 0 0 0

129 4 255 255 0
161 ] 128
193 6 0

255 7 0 255

(division
& masking)
Response Map

0/1 image
for masking &
Outline Frame

(preprocessing
& subtraction)
Delta Map

preprocessing

rCBF Image at
Acetazolamide
Administration

rCBF Image

I at Rest I

% 1st. SPECT [

A A A
ECD i.v. Acetazolamide ECD i.v.
(% ; RN Angiography)

Methods of Matsuda

2nd. SPECT

Fig. 11 Diagram of production of the response map.
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Summary

Quantitative Evaluation of Response at Acetazolamide Test Using *"Tc-ECD SPECT;
A Trial of Production of the Response Map

Tadatoh Oyama*, Hiroji Suton*, Hiroshi KAwAMURA*,
Satomi TErAOKA** and Hiroshi MIDORIKAWA*

*Department of Radiology, Central Hospital of Aomori
**GE Yokogawa Medical Systems, Ltd.

In the method by Matsuda and Takeuchi et al. for
easy regional cerebral blood flow (rCBF) measure-
ments at pre- and post-acetazolamide tests using
#mTc-ECD, a study was done for producing the in-
crease rate of rCBF as a response map after acetazola-
mide administration.

To prepare the response map calculated from the
arithmetic operation of [(rCBF image at administra-
tion —rCBF image at rest)/rCBF image at rest X 100],
the images were preprocessed by combination of ma-

trix size conversion and smoothing techniques and
then areas outside the brain were masked to remove
amplified noises.

The response map seemed helpful for visual evalua-
tion of the response after acetazolamide administra-
tion, and also for understanding the disease conditions
and clinical courses.

Key words: *"Tc¢c-ECD, SPECT, rCBF, Aceta-
zolamide, Cerebral perfusion reserve.
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