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Normal Control Study of Cerebral Blood Flow by T¢-99m HM-PAO SPECT

Dae Hyuk Moon, M.D., Bum Woo Lee, M.D., Kyung Han Lee, M.D., Yoon Ho Choi, M.D,,
June-Key Chung, M.D., Myung Chul Lee, M.D. and Chang-Soon Koh, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University, Seoul, Korea

Byung Woo Yoon, M.D., Nam Soo Lee, M.D., Jae Kyu Roh, M.D. and Ho Jin Myung, M.D.
Department of Neurology

Sung Soo Koong, M.D.
Department of Internal Medicine, College of Medicine, Chungbuk National
University, Cheongju, Chungbuk, Korea

Regional cerebral perfusion was evaluated in 15 normal controls by single photon emission comput-
ed tomography using ***Tc HM-PAO. For quantitative analysis, 13 pairs of homologous region of
interest (ROI) were drawn on three transverse slices matching the vascular territories and cerebral
cortices, and normal values of 3 semiqunatitative indices including ‘Right to left ratio’ {R/L ratio),
‘Regional index’ (RI), and ‘Region to cerebellum ratio’ (R/cbll ratio) were calculated.

Mean values of R/L ratios of homologous regions were ranged from 0.985 to 1.023, and mean=+2
s.d. of all regions did not exceed 11% of mean. Significant difference of Rls (mean count per voxel
of a ROI/mean count per voxel of total ROIs) between regions were found (p<0.001) with highest
values in occipital cortex and cerebellum. After attenuation correction, Rls in deep gray, cranial
portion of anterior cerebral artery and vascular territories in the 2nd slice increased significantly (p<

0.05—0.001), but vise versa in other ROIs. Region to cerebellum ratios also showed regional difference
similar to Rls.
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Fig. 1. Regions of interest used for quantitative analy-
sis of Tc-99m HM-PAO SPECT.
A; Inferior slice
1; cerebellm
B; Middle slice
2; anterior cerebral artery, ant.
3; middle cerebral artery, ant.
4; " post.
5; posterior cerebral artery
6; deep gray
C; Superior slice
7; anterior cerebral artery, cranial
8; middle cerebral artery, cranial
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R/L ratio

_ mean count/voxel of homologous right ROI
mean count/voxel of homologous left ROI

Regional indext: 3 Al
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mean count/voxel of a ROI
~ mean count/voxel of all ROIs

R/Cbll ratio

____mean count/voxel of a ROI
mean count/voxel of cerebellum
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Table 1. Normal Values of the “RIGHT TO LEFT RATIO”

ATT. CORRECTION (—)

REGION
MEAN S.D. MEAN S.D.

ACA anterior 1.006 0.033 0.998 0.024
ACA cranial 1.011 0.046 1.006 0.051
MCA anterior 1.023 0.030 1.005 0.026
MCA posterior 1.010 0.027 1.010 0.036
MCA cranial 1.013 0.026 1.012 0.031
PCA 0.992 0.020 1.006 0.022
Deep gray 1.013 0.035 1.012 0.036
Cerebellum 0.985 0.018 0.996 0.029
Cerebral cortex

Inferior frontal 1.010 0.037 0.994 0.035
Superior frontal 1.008 0.030 0.992 0.034
Temporal 1.010 0.037 1.009 0.044
Parietal 1.008 0.025 1.019 0.035
Occipital 0.993 0.036 0.999 0.041

Note : ATT. ; attenuation, ACA, MCA, PCA ; anterior, middle, posterior cerebral artery territory.

Aol 24 Fpd A Be| HF FEAAE
:'Lﬁ}%otq’ 724 AF o] Regional index?] A=
paired t-test?, FAdodol uke xholE o] Yul X o)
o3 BAEMdoz Axe §o4Fe AAG I,
Schefféd © 2 Alded 7} zfo]l S AR} AL

Z =

R/L ratio®) A4 = Table 13} Zgte}, 7 Al
oJo] HFL 0.985004 1.023, EFHAxH= 0.018004]
0.0517k%] #2312 Jifr+2x§m—:4 & 0.90401
A 1.1032.2 29708l 27} 11%014- A B3keh.

Regional mdex.J AAA = Table ZOII/HQ} Zo] &
Aol F ARol 2 Foo5H-g A 93 A el
apol & s'_aiv} AlRaA (p<0.001), A5 4
HF(p<0.001D) § HAlFoll f1x131AY, 244 3ciuio]
e -] FA G Frol T7HE 9 (p<0.05—
0.001), &, Foi=5= 4% g d=sde pas)
Ak (p<0.001).

)& AHFaAld g s HEd o He A
AN =gk Abgte] whg Apo)E vl Hsle] EARRA
soes], 242A Ao SPECT A4l ALzl

e <o

A= Q9o (F=1.25, p>0.1), GG NE F
.om #olE BH(F=250.75, p<0.001) (Fig. 2).
o) Az &7} 27 1.189, 1.1758 713 &9
gm] 44 (1.128), AFH (1119, 74
(1.117), A5 44-(1.085) 2 A& 1.9l €} o] 5]
Aol wl3led {98 Aol7} YR 2w (p<0.05—
0.001), d=s]Azel= ae]7t giich(p>0.05), =
Al Ro] AT AR 0.8842 Ha Pokeh(p<
0.001). klvéd& oz Fole 4 (1.045), S
HEd AR(1.027), Fo=EH F5(1.001), Ao
9 Ay (0 981), Feh=E 45-(0.976), =%
M AH4-(0.883) o] o AW A7} 7hA uhsk
oH(p<0.001), XA Fo] SPECT Al % Alat
7re) 2= glodew (F=0.76, p>0.1), £94 3ol &
BH(F=102.28, p<0.001) (Fig.3). &% =
(1.140), £¥Q.104)7F 713 =tew F5F9
(1.081), A%< s--(1.077), ¥4 (1.036), A%
A (1.031), A5 AH(1.030)9 £AZ T4, AF
F A5 AL 4 Aol Aol ekrh(p<
0.05—0.001), SFFAuFdHzE FodsFH
(1.054), Foi=E9 HHE(1.048), Fo=EY =¥
(1.019), Adi=54 A5(0.989), Fo=EH A%
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Table 2. Normal Values of the “REGIONAL INDEX"”

REGION ATT. CORRECTION (-) {+) P value
MEAN S.D. MEAN S.D.
ACA anterior R 0.983 0.026 0.988 0.020 NS
L 0.978 0.033 0.990 0.025 * ¢
ACA cranial R 0.828 0.039 0.877 0.040 *RE
L 0.819 0.037 0.873 0.043 R 4
MCA anterior R 1.038 0.021 1.050 0.024 *E 4
L 1.015 0.029 1.045 0.030 *kE g
MCA posterior R 1.006 0.018 1.024 0.019 *EE 4
L 0.996 0.018 1.015 0.025 *E g
MCA cranial R 0.982 0.020 0.946 0.020 ®EF
L 0.969 0.024 0.935 0.025 *EH
PCA R 1.041 0.022 1.057 0.023 HEE
L 1.049 0.030 1.051 0.029 NS
Deep gray R 0.889 0.021 1.037 0.023 *EE
L 0.879 0.033 1.025 0.037 FEE
Cerebelfum R 1.165 0.045 1.102 0.045 FEx
L 1.184 0.040 1.107 0.045 *EE
Cerebral Cortex
Inf, frontal R 1.124 0.035 1.073 0.030 okt
L 1.113 0.042 1.081 0.032 ke
Sup. frontal R 1.089 0.033 1.026 0.032 * R
L 1.081 0.040 1.035 0.034 *EE
Temporal R 1.122 0.032 1.086 0.031 ok
L 1.112 0.037 1.077 0.037 o
Parietal R 1.132 0.024 1.046 0.025 *Ex
L 1.124 0.024 1.027 0.023 *Ek
Occipital R 1.184 0.036 1.139 0.042 ®EE
L 1.193 0.032 1.141 0.036 Rk
Note : *;p <0.05, ** ;p <0.01, ***;p <0.001, NS ;notsignificant
Note : # ; The regional index in attenuation corrected image was higher than that in original image.
(0.940), AHH = A (0.875)9) o2 Ah% A, xol4Aul, Moyamayay, Uabsteis

il AR 7} slAk gkekeh(p<0.001),
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Fig. 2. Regional indices of 13 different cerebral regions in original SPECT
image. Homologous regions of each hemisphere were averaged. Each
bar represents mean and standard deviation obtained in 15 normal
controls. (Aa, Ac; anterior cerebral artery anterior, cranial: Ma, Mp,
Mc; middle cerebral artery anterior, posterior, cranial: P; posterior
cerebral artery: DG; deep gray; Cb; cerebellum: Fi, Fs; frontal cortex
inferior, superior: T; temporal cortex: Pa; parietal cortex: O; occipital
cortex)
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Fig. 3. Regional indices of 13 different cerebral regions in attenuation correct-
ed image. Homologous regions of each hemisphere were averaged.
Each bar represents mean and standard deviation obained in 15 normal
controls.
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Table 3. Normal Values of the “REGION to CEREBELLUM RATIO”

ATT. CORRECTION (—)

(+)

REGION
MEAN S.D. MEAN S.D.
ACA anterior R 0.837 0.034 0.887 0.031
L 0.833 0.039 0.889 0.037
ACA cranial R 0.706 0.053 0.788 0.048
L 0.698 0.047 0.784 0.049
MCA anterior R 0.884 0.032 0.944 0.037
L 0.865 0.042 0.939 0.045
MCA posterior R 0.857 0.033 0.919 0.027
L 0.849 0.040 0.912 0.042
MCA cranial R 0.836 0.034 0.849 0.024
L 0.826 0.036 0.840 0.035
PCA R 0.886 0.031 0.949 0.025
L 0.894 0.039 0.944 0.038
Deep gray R 0.757 0.037 0.932 0.037
L 0.749 0.043 0.921 0.049
Cerebral cortex
Inf, frontal R 0.957 0.034 0.967 0.037
L 0.948 0.038 0.971 0.041
Sup. frontal R 0.927 0.026 0.921 0.032
L 0.920 0.039 0.930 0.044
Temporal R 0.956 0.039 0.975 0.035
L 0.947 0.044 0.968 0.052
Parietal R 0.964 0.040 0.939 0.032
L 0.957 0.027 0.922 0.030
Occipital R 1.008 0.022 1.022 0.029
L 1.016 0.040 1.024 0.038
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