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HES Ik D Z L 23T L7, DNl ICHE > T mCBF 13 R 2 A # 7R L Tz (Y=—027X+65.07,
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%, 46.4+6.5 ml/100 g/min, 80 #%ft 38.0+3.7 m/100 g/min, 90 %fL 38.9 mi/100 g/min %R L, 70 wft
P OBRLBODHAONT. THEDOBERHB BT S mCBF IIBUHOZN L IR THEICHEL R
LCw7z. hiwsicfeE> BPI WZLid, mCBF & IXIZREMBEDOBA 2R LT Wiz, &R % B i BE R,
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WL BEMFFR D mCBF % LT 5 &, 60 m%fl, 70 AAOMEE mCBF (ZEFMHER L HRTH
FIIBEER LTV, 80, 90mATid, MBOMTHELERLRD ko7,

. BLC®IC

SR EELIC o CTEFEIRREHBOET S
EEEICA LN L IEBIIT HFEDO BB
FoTETVD. FHICHMEADOHINTIX, Bl
FOFEEHCIMEICREOEENALR, &
AF R R A U o P S (2 B Y B A T ERA Rl
LG L BREDPHECALNTE TV,
I 5 D% AT, positron emission tomography
(PET) % F 72N 24 5 BB BRACH Bh B 1B &
%R IIEL { AHNAA, single photon emis-
sion computed tomography (SPECT) % i \» 72 #R 5T
147 (0, S 512, technetium-99m ethylcystein-
ate dimer (*"Tc-ECD) % i \» Patlak-Plot T Z 1
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(HE: 34: 909-916, 1997)

A LSRR A SRRV, ZoBErLbR
b, P"Tc-ECD % F v CTilllE S 7% & ik
MFEE DOV TIRECE D) ZIb2RET L, T
BEMFIR & BEERMENIEESRE L OB 21T o
7O THET .
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AR, 1992 4 A YERSB Ly 5 —T
RATLTWA Ky 7] o8 %5 0N 1996
1 B A5 LEHENECRIITL TV 5 [Eh
F v IR DZFLED P THRFNL LV
AR DRI REN AL NT, B0 DHEE
X # CT & MRI (Magnetom 1.0 T) THAPIZEEH D
ROOLNWEEH 61 % (F4 68.6+98 1%, H
29 %4, TWH324%) THAH. [MEv s,
EAE o M A ZE R AR B RN BRI 7% L OB M = B
e L, —M¥ErRBRRMAES, HEAEeLT
FIZEE LT F2 5 60 AR FOZZ
THEDHLN TV, —4, [WEhF v 74%K]
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Fig. 1 Schema for the region of interest (ROI) in three SPECT slices.

&, BEHEROBMZH & 0% TR HIY
L, EuzZET 60 mAkELS 80 MKk
ATWD, SEOFHTIX, MRI T 7%
FIRTRREE, L ZMAICREETEASAS
N TOREDL OSBRSS TS, ERSA
&, 50 %A% 16 4, 60 %A 9 %, 70 AL 29 4,
80 Mk 6%, 0EM1%THL. iHDOIREEL
7 % Body Mass Index (BMI) (&, SBP:AE% & T 22.7
+3.4 kg/m?, LHREFEE T 22.2+2.4 kg/m? &R
L, MEMICAEZEVIEIALRRZ V., AT
(X, BEMBIICAZFHRMmEE ML T, %
B & A EERR 2 & NS R A IS T RE, H R
BRI & BRI OF IS L 2O E T -
7o, B OMRMTENE & xttbd 2 HWT, [H

Fo sz ]z WEhF oy 74K ] I2TE
NENZWT S N7 BREEPERNAT ZE 24 £ (50 AR
5%, 60 %A 10 4, 70 A 4 %, 80 %AL S %)
EBEMER (T IV YA < —RIFIREE) 18 %
(60 %A 4 44, 70 %A% 8 %4, 80 AL S &, 90 %
X1 %) 12 b FHOMRE % T LN E O It
Bxiro7-.

2. A &

SPECT DR4E1X, HIL A7 1 25 2 g
B 77 > <71 2 GAMMA VIEW-i RC-26001 % H
W, T— F LS E L T GAMMA VISION RW-
3000, 2 A—% & LT LEHR (FWHM 7.6 mm)
T UNVE—=VEFB L. “"Tc-ECD &, A
fir, PANR, ZHHKEECHBABIR AR (R 7% 5
A XM FIR) (2 21 G BEIRS EEER, 300
MBq % AEFAYEK 15ml # VT 10 BRI TR —

ml/100g/min
60

504
mCBF -
40-
30 T
50 60 70 80 90 AGE
(years)

Fig. 2 Plot of mean cerebral blood flow (mCBF) values
versus age in 61 healthy subjects. Significant
linear relationship with aging is found (p=0.001).
Each data point represents one subject.

T AHE- L, 120 RIS 7z o THEE & KBRS
*&URI7Y¥A 5571 %4T>7:. Dynamic
T—FI3128X128 ¥ M) v 7 AIZT1 7L —4/
BCTIUELZ. 2Dk, 5D 300 MBq @ *"Tc-
ECD % BAN#HEL 9 47 F T SPECT #if% % 17>
7o 1 BRSO & 180°, 32471 (Bt 64 Hl),
64X64 7 1) v 7 A% A XIZT 1 Kl 15T
7 — & % L7z, SPECT EfR DRI,

BIALEE 7 4 )L ¥ — & L T Butterworth (8, 0.26 cycle/
pixel), FH#ERL 7 4 )V % — & L T Ramp filter % ]
W, RIAHIE L E Chang @ 5 (W IUER%L 0.11/
cm) W7o, #5172 dynamic T— 2 25,

Matsuda © D J5{53 126E - T Patlak-Plot fi##T % 17
WV, BRI FE4E T3 % Brain Perfusion Index (BPI)
rEEB L WXe MAEICTHFY ) 7L =T 3
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Fig.3 (left) Cross-sectional analysis showing progressive declines in mCBF with advancing
age, measured by *"Tc-ECD Patlak-Plot method, among neurologically normal
subjects. Each data point represents the average of mCBF in each aged group. Error
bars represent one SD. Values in parentheses indicate the number of patients. (right)
Cross-sectional analysis showing age-related, progressive reductions in mCBF for
healthy women and men. Women have significantly higher mCBF than men up to aged
70-79 years group. Values in parentheses indicate the number of patients.

v &Nz iE R % v T BPI & BRIILGTE (ml/100
g/min) AR L 721%, Lassen OfiIEY (afH=2.6)
% Fv»C SPECT [if% T 2 1 & JR Al s i~
BRI L7z, “"Tc-ECD OF51d, $XTHEZFD—
A (NK) DA K o THEAT S 7z, B g
(Fig. 1) 1, BRESLEHILAR (OM line) 1ZFATIC 3.8
mm TR CHERL L, BRIEEPEINLMREREEIN
PHET 7 274 ZBICHE4ST LW HEH DG 3
Hif%x v, EAKBEFEROBEEIKEE (L2 5
OV T RITSESE, GEBNRETF, REUHTESE, oo
I FHIgESE, B4 S OIS THRIAYE), H0KAE
B (L v X)), EARRIRK, EA/MEF-ERDE 22
fEPTIZ 4 X4 pixel, T2 b LEE 1.5 cm OMZHE
LIS (ROD) & 3% %E L, &R0 J5 BT A 1L o &
rCBF %R0 7:1%12F 1 6 % 51 LIF Mt &
mCBF # 8 L7z, Bk S o, ¥
il £HEHERATFR L 72,
FATALHL L, Macintosh ] Stat View & 27z,

2 B OFIMEDOKRE (X unpaired t 2% 12, mCBF
& AR & OFIBARFR DARE | simple regression %
Hv, el 0.05 LTOBEICEEED ) LT
L7z

nm. # 28

1. HNESICH¥ S mCBF DEAL

x5 61 % DERDA £ mCBF & O % Fig.
21R L7z, DN ICHE > T mCBF (34820 4 72 i
#RLTWI (Y=—0.27X+65.07, R=—0.41,
p=0.001). Fig.3 &, HREZ10 KBS LE
WO BN 22 & NI MRS A 72 mCBF D2 L% 7R L7z
LD TdHAH. mCBF &, 50 % 48.4+4.7 mi/100
g/min, 60 %At 49.9+5.9 ml/100 g/min, 70 &AL
46.4+6.5 ml/100 g/min, 80 AL 38.043.7 mi/100
g/min, 90 &1 38.9 mI/100 g/min % 7< L, 70 AL
ORI RO EBDS AN, HHITAD L,
B 29 % T, 50 %A 45.83.6 mi/100 g/min,
60 %A% 43.74+4.2 ml/100 g/min, 70 %fE 41.7+£4.8
ml/100 g/min, 80 #f% 38.0+3.7 ml/100 g/min, 90
AL 38.9 mi/100 g/min, M 32 % Tid, 50 AR
51.7%3.6 ml/100 g/min, 60 i& 53.043.7 mi/100
g/min, 70 %1 48.8£5.9 m//100 g/min TdH - 72.
LD BIERE IZB1F 5 mCBF X, BEoZELS
ERREBICE o7 (50 HA D t=3.25, p=
0.006, 60 At : t=3.42, p=0.01, 70 H#fL . t=
3.29, p=0.003).
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Table 1 Relation of mCBF values to hemispheric side and risk factors

Age (years)

50-59 60-69 70-79 80-89 90-99

Right-Hemisphere 489+438 50.5£5.9 46.7t5.9 379437 38.6
Left-Hemisphere 47645 49.41+6.0 449+10.5 38.2%3.7 394
Hypertension

(+)(n=15) 47.0%£4.2 43.7£6.8 464£7.6

(—) (n=46) 48.7+49 51.7+4.7 46.3%6.0 38.0+3.7 389
Alcohol drinking

(+)(n=11) 46.8+34 415%+27 423

(—) (n=50) 49.6%+53 499%£59 46.9%6.5 37.1£34 389
Cigarette smoking

(+)(n=10) 46.8+3.8 389 428+%8.5 423

(—) (n=51) 493%50 51.3%45 46.6+6.4 37.1+34 38.9
mean = SD, m//100 g/min

Table 2 Relation of brain perfusion index (BPI) to gender and risk factors
Age (years)
50-59 60-69 70-79 80-89 90-99

Total (n=61) 9.31+1.6 10.1+1.9 84+19 6.3+12 6.0
Male (n=29) 8515 8.5+2.1 7113 63112 6.0
Female (n=32) 10.3+1.1 11.0£1.3 9.1t1.8
Hypertension

(+)(n=15) 9.0+2.1 7.6+2.1 8.6+23

(—) (n=46) 9.3k1.5 109+1.2 84+17 63+1.2 6.0
Alcohol drinking

(+)(n=11) 88%15 721038 6.6

(—) (n=50) 9.6t1.6 102%+1.9 86%19 6314 6.0
Cigarette smoking

(+)(n=10) 9.1t14 6.1 74£28 6.6

(—) (n=51) 94+1.8 10.7+1.3 85+1.8 63t14 6.0

mean=®SD, msec

2. SIMEREEE, BMBOD mCBF ICRIZTH

RLTWEWEEERALN o 7.
3. Brain Perfusion Index (BPI) T D&

Table 1 (&, ZE4FERH % & ICEMAERE, K
i, BEOFEEZ XD mCBF D LA /RLAZLD
Thb. EMBINAIELLERB O mCBF 128
BELREVIAON o7, BIEROAEEIZ X
5 mCBFIZb BREMBTHELZERIZOONE
V. BRIEOFETIE, 50 L 70 HA THIERE
@ mCBF 2SJESRIBRE & TR R 2 7R L
TWwieh, HFEEPROLR,ro7:. BEDHFEC
L okErCit, somfte 60, 70T
b BB R D mCBF (X IERBERE & XTIV ) &

Table 2 1, fFE#REH % O KR, fEkRE T
DOFERIEE L7 BPIOMERZRLEZLDTH
5. BHTIE, hEIZHE > T BPL DRI L
Twizhs, oD BPLIE, 70 BT TOME T
X, FORDIEHT D TEEREIZBV T
—E LR R LT,

4. EZFHAR, BEGMREEEDOLE

Fig. 4 (&, &% & L BFEMHER, BAE M VERAE
£ mCBF * MBI HE LD THD. £
FEWFRTIE, 60 %M 40.4£6.1 ml/100 g/min,
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Fig. 4 Cross-sectional analysis of mCBF by decades among 61 healthy subjects, and 18
patients with Alzheimer’ disease (DAT) and 24 patients with silent brain infarction

(SBI).

70 %At 37.6+3.5 ml/100 g/min, 80 %At 36.5+4.0
ml/100 g/min, 90 AL 34.6 m//100 g/min Td >
7. BEEE LT 60 A & 70 A O B LA
5@ mCBF (&, # 10 mi/100 g/min DI THEIZ
A% 7~ LTWwieas, 80 A, 90 o B4R
iR TIX, % E mCBF EDRICEBE AR
Dgirolz. o, BAEMEMENRNAEZED mCBF (i,

50 i%ft 45.6+4.5 ml/100 g/min, 60 %At 46.3+6.4
ml/100 g/min, 70 At 40.0£8.2 m//100 g/min,
80 it 41.1+£6.3 mi/100 g/min %7~ L, 50 At &
60 AL TlE, EHEE & T3 ml/100 g/min, 70
AT, 7 mi/100 g/min f&AE % 7R L TV 7228,

80 AN CIE, T LA BAEMEMERAEZE D mCBF »*
RRHWMEEZRL TV, LA Lad’s, T
FEHBOTNOAEREVIIAL WD o7,

Iv. # =

MRI TEEEFELALNLT, WRFEHL S
IR LIS B AL BREFTROZED S
W E 2 1R, “mTe-ECD Patlak-Plot 12

& o TH S N/ F BRI G E 2DV T IS 1
) BAL G L2 A RO RD S, LT O4HH
fFon/. OmCBF I, MKGICHE-> T, REEICIE
70 A EBE L LTRSS 2B E R LTS,
@BHTIZ, FRIED > TRIGTEMRMZ
mCBF DFIHH b5, Tk, 50 %L
60 A T —% L 72 mCBF %7/~ 9 2%, 70 %
RIZA S & mCBE DO T A LmIHAHALND. @
KRB EZ ML, B TEMO mCBF (34
BICBELYET 5. @Kt BPIOZET LI,
mCBF & [AfkIC#EIZ 2B 2R L Twh. G il
JERER W BV, BUEEEOA D) S5 LR
L7 mCBF A& 5% &, NEIfE) Zlbidia b h
v, O f/EEH & B MR M T mCBF % I
T5E, 60tz 5070 AT, EBELAE
FL R THREED mCBF RAEICEEY R
»%, 80 AL, 90 BMADEBEMHER LEFED
mCBF ORI EBEREZRE DRV,

PET |2 & - TRIE S 7z 20k ) B &
VIR RHEDOERIL ARG L2 A5 &,
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Summary

Reduction in Mean Cerebral Blood Flow Measurements
Using "Tc-ECD-SPECT during Normal Aging

Nobuya Kawanata*, Nobuyuki Darron**, Fumie SHirar** and Shigeru HArRA**

*Department of Neurology, **Department of Radiology, Narita Memorial Hospital

Mean cerebral blood flow (mCBF) was measured
by SPECT using the *"Tc-ECD-Patlak-Plot method in
a selected group of 61 normal non-hospitalized sub-
jects aged 51 to 91 years. The mCBF values showed
48.41+4.7 ml/100 g/min in aged 50-59 years group,
49.9£5.9 ml/100 g/min in aged 60-69 years group,
46.41£6.5 ml/100 g/min in aged 70-79 group, 38.0+
3.7 ml/100 g/min in aged 80-89 years group, 38.9 ml/
100 g/min in aged 90-99 years group. There was a sta-
tistically significant reduction of mCBF with advanc-
ing age (R=—0.41; p=0.001). Women have signifi-

cantly higher mCBF values than men up to aged 70
years group.

In this study, there was no significant laterality in
the mCBF between right and left hemispheres in all
decade groups. The history of hypertension, alcohol
consumption, and cigarette smoking failed to show
significant difference in the mCBF values. The present
study shows that normal aging is associated with
mCBF reduction.

Key words: *"Tc-ECD, Aging, Mean cerebral
blood flow, SPECT.
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