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Abstract

Purpose: For quantitative estimation of cerebrovascular reserve (CVR), we estimated the cerebral blood
flow (CBF) using Lassen’s nonlinearity correction algorithm and Tc-99m HMPAO brain SPECT images
acquired with consecutive acquisition protocol. Using the values of CBF in basal and acetazolamide (ACZ)
stress states, CBF increase was calculated. Materials and Methods: In 9 normal subjects (age: 72+4
years), brain SPECT was performed at basal and ACZ stress states consecutively after injection of 555
MBq and 1,110 MBq of Tc-99m HMPAO, respectively. Cerebellum was automatically extracted as reference
region on basal SPECT image using threshold method. Assuming basal CBF of cerebellum as 55 ml/100
g/min, CBF was calculated for every pixel at basal states using Lassen’s algorithm. Cerebellar blood flow
at stress was estimated comparing counts of cerebellum at rest and ACZ stress and Lassen’s algorithm.
CBF of every pixel at ACZ stress state was calculated using Lassen’s algorithm and ACZ cerebellar count.
CVR was calculated by subtracting basal CBF from ACZ stress CBF for every pixel. The percent CVR
was calculated by dividing CVR by basal CBF. The CBF and percentage CVR parametric images were
generated. Results: The CBF and percentage CVR parametric images were obtained successfully in all the
subjects. Global mean CBF were 49.6+5.5 ml/100g/min and 64.4+10.2 ml/100g/min at basal and ACZ
stress states, respectively. The increase of CBF at ACZ stress state was 14.7 9.6 ml/100g/min. The global
mean percent CVR was 30.7% and was higher than the 13.8% calculated using count images. Conclusion:
The blood flow at basal and ACZ stress states and cerebrovascular reserve were estimated using
basall/ACZ Tc-99m-HMPAO SPECT images and Lassen’s algorithm. Using these values, parametric
images for blood flow and cerebrovascular reserve were generated. (Korean J Nucl Med 2000;34:322-35)
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Fig. 1. Acquisition protocol for the same-day consecutive basal/ acetazolamide (ACZ) stress Tc-99m HMPAO
SPECT. One gram of ACZ was administered intravenously.
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Fig. 2. Flow chart of the generation of parametric images of basal
and acetazolamide stress states, C and F stand for count and
cerebral blood flow, respectively. And i and r mean the
region of interesting and reference, respectively.
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Fig. 3.

On the mid-transaxial slice, small round
regions of interest were overlayed in anterior
(1), middle (2), and posterior (3) cerebral
artery territories.

Fig. 4.

On the slice where cerbellum was easily
found and largest, recangular area was defi-
ned and our algorithm performed threshol-
ding at 70% of the maximum count in this
box. On the acetazolaimde stress SPECT, the
same region of interest was used for defining
cerebellum
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Table 1. Caculated Vaules of CBF in the Respective Brain Region
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Case ACA MCA PCA CBLL

Basal ACZ Basal ACZ Basal ACZ Basal ACZ

1 475 494 534 56.1 52.0 53.7 55 61.8

2 45.3 53.8 47.8 56.9 53.8 58.2 55 67.6

3 439 516 46.4 52.0 46.3 52.8 55 59.5

4 50.2 53.8 529 60.1 56.4 68.6 55 63.7

5 39.5 60.5 40.9 58.3 424 572 55 75.0

6 36.6 68.0 414 75.0 420 73.7 55 94.0

7 47.0 61.0 535 72.4 573 83.5 535 79.4

8 47.1 61.4 49.0 66.2 497 64.4 35 772

9 51.7 71.2 46.6 559 50.1 71.3 55 71.6
Mean£SD. 45.+48 59.0+74 48.0+48 614180 500+5.6 64.8+103 55 7224107

anterior cerebral artery; ACA, middle cerebral artery; MCA, posterior cerebral artery; PCA, and cerebellum;

CBLL.
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Fig. 5. Profiles of original count image and parametric image for cerebral blood flow. Maximum values were
normalized for both images and the contrast was more prominent on the left flow image than that on

the right count image.
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Fig. 6. Parametric images of cerebral blood flow at basal state (the upper row) and at acetazolamide stress (the
middle row) and at percentage cerebrovascular reserve (%CVR). Color bar on the right indicated the
blood flow from 0 to 100 ml/100g/min. CVR was expressed in percent.
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Fig. 7. The relation of count ratio against count of
cerebellar reference region and of flow ratio.
C is count at the region of interest and C; is
count at the region of reference. F is flow at
the region of interest and F; is flow at the
region of reference. According to the chan-
ges of «., non-linearity was compensated for
to the variable degrees.
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Fig. 8. Schematic representation of 4-compartmental model for explaining the kinetics of Tc-99m HMPAO was
shown. This model consists of 4-compartments, which are lipophilic component in brain (Cy),
hydrophilic component in brain (Cy), lipophilic component in blood (Cw), and hydrophilic component in
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