(R %)

1463

“mTc-HMPAO SPECT (2 & % BT RK I &8 E DR A

133Xe

B EHBCO* B B

FH B*

B MR T O, BRI RS 12 Glic s T,

SR BRI

2N L3 = D BEH

FH g

9Xe W1k P 4C X B A BV 14 L R & 0T

HMPAO SPECT i X % K # 7 v b s b SR ikiliLifi & (regional cerebral blood flow, rCBF) # (!
L7.. SPECT-CBF & !33Xe-CBF o Bz KBk (r=0.993; p<0.001), /M4 5k (r=0.901; p<0.001)
DUFHICK W T HIEFICE A -7z, Lassen d 3 28—+ 2 v b EFAICLE D, HMPAO Dsifiiisos o
LIS EE, w7 LoBE & i LT, Khig -5k SPECT-CBF o 133Xe-CBF & o HIBi: 4 41280

i o fens (r=0.978; p<0.001), /MigERIC 313 % HIBIAE T L7z (r=0.726; p<0.001). 11 i % i3 %
PR, GUSASE, SRUEE, MUK, BUKMG RO HBYEO BT, 2 [0 H e s 1ol H il o HB R

KO3 0.834 (0.757~0.910), ) FEiz —

1.4% (=34~1.1%) Th-tc. Wi, K,
BUK, HISHEE, MEHEEDNICE 2> > 2. Lassen D #iIER & V78 £,

SR RKIML AL L WL 7 LD & & 1

L TH 209 L Th - 7o', CBF (HOMBIRE, LB 2 E M TH - 7o A, Jikamitize
Z &, kI C &, JER ) T 133Xe-CBF L O HIBAJERIC s < MBI L RIfc 2 &0 b
HMPAO-SPECT o ijic A4 CBF il i1 2 5 Jiigk ThiuE, Ih<ERISH A THEE £ 2 b ht.

L FL&IC

Jey 5T B4 IfiL 3% & (regional cerebral blood flow,
rCBF) I (3 i ifiL 287 55 o SR HE TR I R R T b
50,

rCBF % = IRITHIC 5 RAE T IE T & 5 J5ik
{, positron emission tomography (PET) & xenon

CT Thdh, REMLFEHKEE ERK o ¥ K ic &

Y, single photon emission computed tomography

(SPECT) 2 & % rCBF sERiEQOHMBES Mg Ih
TwW3
* O ABORBE RS
** I BEME
Zft 446 H29H
BERZMN 49 H 22 H
PRI R % k%ﬁ¢%B&HWZ4I4(@ﬂm
FEL 37, K B Hs B 2 M ¥
H O K R

(BB 29: 14631473, 1992)

Technetium-99m (*Y™Tc)-hexamethylpropylene-
amine oxime (HMPAO)2:3 i3, fiig#)[alfht =R A5 5
RTh Y, N iL rCBF (28 - TEEs <
PE SN ERHIRFE S 5. £, Toxx
NE=Py A A=V L FICET 52 L, BhR
BB+ D LninaEn Z L, EREETO
WtRVRETH V, Wi SPECT ik 3K,
&L CHAR A R R BT 5.

9mTc-HMPAO (2 k % rCBF w&iEix, hur—
W OBNEMT AT O HIEYY L, dildh o THIES
N TR RENLIC 33 % ifin i #e %t il & HMPAO-
SPECT o fiitee fin e rCBF # B 4 %5 %
AR e N || P AW

HMPAO OB Tz EF A2 Y L, &
EEROHHNES), v Al o FLr—v gy
H vy s — L SPECT o #IE (%5 0 B 15 Wt v
VETHD, Fiz, FHEICX > TIHEO SR
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B v 7y By o= H 2 5Ck % dynamic
SPECT RMETH B0, Zhbohdid v
72 I A R S D JRRE ML & L IR EFH T A I
FEoHoTW V.

XRIALO CBF #axtfii & SPECT fdtEn o
rCBF # %+ % F#ix, PET TRIE S iz K
F723/Mi¥ CBF 28 v & #1, SPECT-CBF L
PET-CBF o [Bic & WHHEE 2 6 40T v 5910,
bivbiuid, BT M35 v T 133Xe-CBF
& HMPAO-SPECT 7953k 8 7= rCBF L i, 3
FREOHE M HBET S Z L2 @i L,
COFERILEHT 5oz, itz
133Xe 2 k3t CBF # rCBF-SPECT (cZ5#+ % =
LBVETH B, AW T, ¥"Tc-HMPAO
SPECT 7 — # IW4ERinic 133Xe Frikic & v K
MR EZREL, oMz %L LT SPECT-
CBF #BHi L, 33Xe-CBF LMt#lL7-. &5
Jo) FIT R4 AL e > PR B 1 > W TR L 7.

29 & 12 45 (1992)

I #R&LVHZE

Lo R

1) 133Xe-CBF & »#HY

FRR 44T H o 3 A oMICRE % 1T - 7
19 et & Lic. B8, etk ), FE¥g4
fifix 66.8410.8 FETd 7= (Table 1). [EK 2
(LEERERR 4 B, — BN T 4 5, kg 9
l, WMER2HITH 5.

2) HHMEo MG

SERE 44T Hh o 8 Ho B LRI > v Cht
L7z, Btk 6 4, 4ot S i, SE¥94EHRIE 62.449.6
BTh oo, BRKBWHTEERERE T H), 18 b
KA TH -z,

FER ML NINDS o HH#E® ok - 7-. A
DT 2P F foix ST A

2. ®mEHZE

KIS MR x, 32-Figs & = 7 4 (Valmet,
Sweden) # v 133Xe #id:ik (370 MBg)'™ (2 &

Table 1 Clinical data and the CBF results for 19 subjects

Case No. Age/Sex Diagnosis (ml/lOgrg/min) (coun(t:sr/pixel) Fi/Cr (WO/:)
| 82/M Asymp 42.5 746 0.057 45.3
2 70/M Asymp 44.1 469 0.094 49.6
3 78/M Asymp 54.8 620 0.088 53.1
4 64/M Asymp 57.2 555 0.103 48.5
5 S5/M TIA 46.0 540 0.085 54.1
6 64/F TIA 54.1 1,640 0.033 58.1
7 SS/F TIA 65.8 774 0.085 45.2
8 42/F TIA 57.3 597 0.096 54.9
9 81/F CI 41.9 1,102 0.038 48.3
10 67/M Cl 32.2 481 0.067 49.0
11 75/M Cl 35.5 428 0.083 54.5
12 73/F Cl 50.5 561 0.09 46.7
13 S6/F Cl 62.1 530 0.117 55.1
14 63/F Cl 54.8 484 0.113 48.9
15 78/F Cl 49.0 753 0.065 45.4
16 77/F Cl 37.1 757 0.049 49.7
17 72/F Cl 33.1 640 0.051 48.3
18 64/F CE 54.0 529 0.102 52.4
19 55/M CE 46.1 742 0.062 52.6

F, female; M, male; Asymp, asymptomatic; TIA, transient ischemic attack; CI, cerebral infarction; CE, cerebral
embolism; Fr, flow in the reference region; Cr, count density in the reference region; Wy, relative tissue weight
in the grey matter.
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DHRlEL 2.

133Xe-CBF #T1, 7275 &2 %"Tc-HMPAO
740MBq %, JH#iRICHEE L Tz 21 G RSt
AU CARAEA20MI T 5y v LT

Lrc. B, br—9§ES D% O BEh L .

T = A WNEINRB 2 ) 2 — & 23535 L - [aldn Ry
Ho=h*r7 (% GCA9IA) (X v 360°, 60
Jil, 1 i) 20 Fhid T 128128 < k)
7 AT o, BT =23 ~Hh A5 Lk
ENfara—22 27 A2k Y, filtered
back projection ¥ iz X b i % HAER & 1TV,
Ramp 7 4 v # — B L LB O%, 254
ZJE 8.1 mm o W )= {4 % orbitomeatal line
(OML) (24T 7=, WULAHIE (X Sorenson %
Hwiz.

3. MEHE

193X e W T BORREE VL B RR & BRR &
FEESIC BV CI0MlE =4 L. SRHBICH
T ISI (initial slope index)'¥ #&H L, 30An Kk
IR HI#R 0> -4 IST (ml/100 g/min) % k& 7. K
FUBHG AR (W) 13, Obrist @ 2 =12 »8— | 2

v hEFAWD
2 t
C(t)y=>1P; g Ca(u) e—Kit—u) du
i~ 0

e, e 2 Fghio X v Ki, Ke (clearance rate

constants), P1, P» (weighting coefficients) % sk &,

KA X CHBED SRR E 2,22 LT,
We=P1/(P1+ P2:[21/22]-[K1/K2])

RiCE VR L. C) i EI i » — 7,

Ca(u) FMRMHFEN — 7T TH 5.

CBF-SPECT [if4iz, ~Af/mv 277 &7
VD (AR L Lassen 3 2y 8= h X hET
N9 (B ) 125 - CTHEHLL 7=

f/f.=(C/C,) (A)

f/fi=a+(C/C)/[1+a—(C/C))] (B)
(f="133Xe JRK MR, f="93Xe KA L,
C=9mTc¢ 57 # v > b, C,=""Tc KfM#H 7o
k)

a (X Lassen ® HMPAO 2 83— h A fEF
L@ Ka/Ke (conversion/clearance ratio) T v,

% DEFIZ BT f/f. & C/C: 25 RIEFEE T
HDH, KT o ZEE LA CBF |
WO BEE RIFT 2201, #EELLHVLR
T&E 7 o fll (1.0~2.0019 o hffijificdh s 1.5 &
Huw7z. C. i, HMPAO-SPECT K, HJEH
i (OML+5cm~OML+6cm) # & EhHoH
LS ATA ZACBNTEBOBODOKHERKY 7 > b
DIASY LT EHIBRL, ¥ 7 b [ pixel #5
HiL 7z,

4. #FEA

1) 133Xe-CBF & SPECT-CBF o B

B R BK & /BB T MES L 2. CBF-
SPECT i\ T, KAxEko rCBF 3 C. HiH
B LA—2F 4 ZDFEHIT >N TRD .
ko rCBF |3 OML+1.5cm~+2cm ® z2 5 A &
T 15x 15 pixel o B0 §H#8k (region of interest,
ROD 2B W Tk, F/, visual cortex
(OML + 5 cm~ + 6 cm), centrum semiovale
(OML+8cm~-+9cm) iZ 10x20 pixel » ROI #
EL, rCBF % Akt BTl &
51z 3 L9 o CBF JlliEikf o rCBF 28 % ik
DAL R L 72,

2) rCBF HHi:

1 R ERR © rCBF ZlE L7z, SRS X 0
JERE B AT A4 2T, WINTEEE, W5FEE %
PEE, JRIEHE, SURICRWT, HR T pixel 0y
J ROI % I~3fHBGE L, ZHh Zh oo
rCBF (> W, )AL 2 [[H O rCBF o fH
X ORI B & FRES L 7.

5. #Et

FHE{R ¥ Spearman’s rank correlation {2 X
BRE L7, IRAALIC 1 5 e - B T
b7z rCBF oz 2 HEOBA R D I v tER
ET, 3B —JCEE MG & Bonferroni
#HICk 572, F—# (% mean+tstandard deviation
TRL, p<0.05 2 HEL L.

L. # 3

1. rCBF O #ERg
Figure 1 (2194538 K iM4-Ek iz 3817 5 133Xe-CBF
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(A) (B)
- 701 y, . 704 } /
g r=0.993 (p<.001) y g r=0.978 (p<.001) Y
N S 604 Y =10.986X+0.544 2 N\ ¢ 604 Y =0.965X+ 3.08 ‘ °
35 | -3 g8 |[n-3 "
o2 © 2 504
— = 504 -9
N . NE ,’..“'
= o
Evw 4 ." EL 407 o
[}
@ 9 y 5 9 /"
Q8 30+ / QO »n 3041
o o® /
X - oy /
o 204 £ 201 /
2< // s 3 /
SRR SIRLS I
8 / 3 /
T T ] ) T i § ] T 0 T T T 1 L] 1 T
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
ISI (ml,7100g,/min) ISI (ml,~100g,/min)

Fig. 1 Comparison of CBF in 38 cerebral hemispheres of 19 subjects measured by
intravenous '33Xe injection technique with CBF measured in the same subjects
using 99mTc-HMPAO SPECT and absolute unit of CBF. A: rCBF data without
correction of HMPAO back diffusion. B: rCBF data with correction of back
diffusion of HMPAO.

(A) (®) )
=~ 907 7 o 1o . s
£ r=0.901 (p<.001) VAR (=0.726 (<000 % @ 4/
S5 801 v=1.184x+662 , ‘Wie S 109 v=1358x+1383 ° %
25 nq n=3 Loy 38w n-ae O
S £ i” 28 80
S8 6o CE e %%
o © e £S 10 e
~c 504 s w60 ° L
w3 w c /e &
38 4 7. 82 s0- ™
g 4 s 3 4 /et
x5 301 # <407 e
=2 d SE 04
o3 4 o 204
= 7/ E d
] 104 & 104
0 T 1 T ] T T T 0 T L] Ll L] LJ L) 1
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
ISI (ml/100g,/min) ISI (ml~100g,/min)

Fig. 2 Comparison of rCBF in the cerebellar hemisphere. A: rCBF data without correc-
tion of HMPAO back diffusion. B: rCBF data with correction of HMPAO back
diffusion.

(X) & SPECT-CBF(Y) O #HEERE L [mlfia st INIRIZ 33 0F % 133Xe-CBF & SPECT-CBF o]
ot AEIC X 2R 0 RYFERIT Y=0.986X + I3 (Fig. 2), A - Y=1.184X+6.62(r=0.901;
0.544 (r=0.993; p<0.001), B #Ei2 X 2 65 0[H p<0.001), B #:: Y=1.358X+13.83 (r=0.726;

SR Y=0.965X+3.08 (r=0.978; p<0.001) < p<0.001) T v, KI5+ % CBF HIE & g
HH, WFho o k->Ti 133Xe-CBF L CHIBAMREU T O TR H - 72, Z ofdin
SPECT-CBF [#]iz & WAHBE B R 2 > vz, FECICBEBEEHWEEZTHLNLTH - T2,

Presented by Medical*Online



99mTc-HMPAO SPECT = X % Jay il i ifit o 5k 05 0D ik 20 1467
Table 2 Regional CBF variances in the cerebrum and the cerebellum
Method
Region n —————  F p
]:mXe l:l:iXe { SmmTC l:mXe } SIQmTC §,Lassen
Cerebrum
left 19 47.8+9.8 47.9+9.7 492494 0.13 NS
right 19 48.8+9.7 48.649.6 50.2+9.8 0.16 NS
left 4 right 38 48.3+9.6 48.2+9.5 49.74+9.5 0.29 NS
Cerebellum
left 19 46.5410.0 62.34+12.5 77.3417.8 23.4 =.01
right 19 46.8+9.6 61.64+13.2 77.2418.9 20.9 .01
left +right 38 46.74+9.7 61.9+412.7 77.2+18.1 45.4 <.01
[ =Xe * p<.05
1101 4 = HmPAO(-) ok *% p <.02
1004 Hl = HMPAO(+) *%% p<.01
<
1S
N\
S
N |
E %
w
o /
o /
%
Cerebrum Cerebellum CS

Fig. 3 Regional CBF measured with three different techniques. Values are mean +SD.
Xe, intravenous '33Xe injection technique; HMPAO (—), rCBF measured with
99mTc-HMPAO SPECT and '33Xe without correction of HMPAO back diffusion:
HMPAO (+), rCBF measured by 99"Tc-HMPAO SPECT and !33Xe with

correction of HMPAO back diffusion.

2. rCBF O¥¥H{ED L8

Table 2 £ L Of Fig. 3 iczh ZhofiliEikics
i+ % rCBF O S¥9fi % 3. KRIEERIC B W Tt
MEHRICE > CCBF I AEEZ2 RO Lol
(F=0.13~0.29). /pigl-ekicisi5 5 CBF (&, B
W AL UXe o HICEL, WEEICES
CBF 08z ETdh -7z (F=20.9~454, \\F
vy p<0.01).

Visual cortex (2331 % CBF (I, BEA A Xk
D LHEEICE TS - 72 (67.8416.5m//100g/min
vs. 58.1+12.2m// 100 g/min; p<0.01). Centrum
semiovale [ W T, BENS ALY LFEEIC
{7 > 72 (29.24+7.1 ml/100 g/min vs. 33.7+ 7.8 m//
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100 g/min; p<<0.02).
3. RAEMEMEEL LV F/C
Table | (2t %fifflo F,, Cr, Fo/Cy 35 L 08 W,

Fasd. Fo & Co ofIC3 B EoMBBEGREES

LAV o Tz,

Vg Fr, Co, F/Cr, Wy i3 #0#

AL, 48.3-+£9.7 m//100 g/min, 681.44280.9 counts/

pixel, 0.077+0.024, 50.543.7% < & - 7-.

4. rCBF BB
2 [RBGE & 1l HBE T/ e CBF off

B EE RN,

133Xe #: 12 5 v T r=0.873

(p<<0.001), F-¥9ix # 4L %t 50.846.6 m//100 g/
min, 50.1+47.0 m//100 g/min, 2 [a]H CBF o 1 [q]
H CBF 2%+ % E#) V0

1.4 1+68% Th -
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Table 3 Reproducibility of rCBF

(A) Method A

Brain regions Ist CBF 2nd CBF
L. F 60.847.4 59.147.8
L. T 58.14+8.8 55.91-8.7
L.O 60.4+8.1 59.24+7.7
L. BG 63.7+7.7 63.5-+8.2
L. Th 64.646.7 65.4+8.9
R.F 60.247.3 58.5+8.2
R.T 55.948.7 548478
R. O 57.2+8.5 55.1+8.9
R. BG 63.44+10.7 63.61+10.4
R. Th 63.14+8.4 62.84-10.5

r S i 100 < (2nd - Ist)/Ist
0.757" 0.803 10.2 2.5+82
0.834" 0.823 8.1 35484
0.836" 0.791 11.4 1.74+7.9
0.839" 0.898 6.3 0.146.8
0.793" 1.057 2.9 1.1+9.1
0.796" 0.891 4.7 2.7+7.8
0.830" 0.739 13.4 1.5+8.0
0.806" 0.837 7.2 3.4+10.0
0.937¢ 0.914 5.6 0.5+6.1
0.910° 1.141 -9.1 0.6+7.5

L, left; R, right; F, frontal cortex; T, temporal cortex; O, occipital cortex; BG, basal ganglia; Th, thalamus:
r, correlation coefficient; s, slope; i, intercept. "p<0.01, “p<-0.001

(B) Method B

Brain regions Ist CBF 2nd CBF

L. F 71.4+49.8 68.7410.6
L. T 65.14+12.0 61.24+11.1
L.O 70.14+12.6 68.1+11.2
L. BG 76.84-9.1 77.6411.0
L. Th 82.9-1+8.4 83.6+13.7
R. F 69.149.2 67.6+11.2
R.T 59.94+9.3 58.9-£8.6

R. O 63.0411.4 59.84+11.3
R. BG 77.1416.3 78.2416.5
R. Th 76.34+11.4 76.94+16.0

“p<0.05, "p-0.01, °p-0.001

7z. Table 3A \Z/EAT g ses, (SALE, RuALE, I
k%, KIS 5 rCBF O fHBMRE, 81
Zost. rCBF iR, JEICH, wisEsE, %
1, MFEEONEIC w2 > 72, 2 [alH CBF # 1 [A]
H CBF o{k{rf%k s L QR+ 2 &, rix
0.757 76 0910 oI H - 7=, Afidix 0.791
e 114 ofICH - 72, YR 9.1 ml/100
g/min 720, 11.4 m//100 g/min (2 & - 7=, ZH))-
iz —3.5% 6 L1Y% ofiHIch Y, RAET
14, %5 20% T&H - 7-. Table 3B (= Lassen o f#fjil-
K& H 2856 o Ry ISR o B & R
WIEZ L OB L ek LT rCBF (3 &0 T
20% HiL T - 7275, CBF fHOHEIRE, 28
R RER%ETH - 12,

5. EBIZR

Figure4a - Fig.4b (ZJEf]18> MRI, magnetic

r S i 100 < (2nd — Ist)/1st
0.768" 0.835 9.0 —3.449.1
0.811Y 0.753 12.2 5.4-+410.2
0.777v 0.688 19.7 204117
0.730" 0.888 9.4 1.249.8
0.722¢ 1.179 -14.2 0.6+11.5
0.798" 0.977 0.1 2.049.1
0.868" 0.806 10.6 1.3+4+7.5
0.799" 0.798 9.5 4.6+12.2
0.948¢ 0.959 4.3 1.6+7.8
0.913¢ 1.277 -20.6 0.0-+10.3

resonance angiography (MRA) 5 L (8 CBF-

SPECT %74, JEFNT645EIcMET, (s,
PHSEAS 20 CIOMERTIC SR BT O AL, HUEE ML
LD MBS ek 2 IR T b T e, Sk
4L TR, SEEMEIGEE S AARN e k%
JEL 7z, 1 H16 HIZ{T > 72 MRI T, ZEpigase
LPHIAHEIC To @{E R BRI Eh, i T
EEEH LB Sz, MRA T, 627
ZEMEMA R AR BRI S A2 0 o 123, A vh KN
HRO AR CEE S BRI S 7z, BWnigER
TH 0, PRIEEINRFERE O FBHIE - X 2 H b
ENEEDIL.

MRI & [Fli 4T H 4072 CBF-SPECT o {[GIfiL e
B MRI o E{E5 8k 0 4k <, AREELE, o6
JALE, RS L OSBRI S TR XA TY
7=, R 7 pixel [ ROI No CBF (3, A i
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Fig. 4a MRI (A, B, C) and MRA (D) in a patient
with cerebral embolism showing Broca’s
aphasia and right hemiparesis. TR/TE
3000 ms/15 ms (A), 3000 ms/90 ms (B) and
500 ms/15 ms (C). Hypersignals in the proton
density and T: weighted images are seen in
the frontal cortex and the central lobule. T,
weighted image (C) shows localized hyper-
signals (indicated by black arrows) in the left
frontal cortex and the parietal lobe that cor-
respond to the hypersignals in the proton
density (A) and T: weighted images (indi-
cated by black arrows). MRA (D) showed no
stenotic lesions in the major cerebral arteries.
Infarcted area is seen in the pripheral branch
of the left middle cerebral artery (indicated
by black arrows).

TRiFefEk -, 29, 34 ml/100 g/min, B T 23,
26 m// 100 g/min T& - /. Visual cortex Tii,
A ¥ 072,75 ml/100 g/min, B i : 83, 91 m//100 g/
min Ll Sz,

v. £ =
mTc-HMPAO (1 Neirinckx? (2 X - T, fi4ifiL

Fig. 4b CBF-SPECT maps of the same patient in
Fig. 4a. A: rCBF without Lassen’s correc-
tion. Impaired perfusion is seen involving the
left frontal cortex, the parietal and the tem-
poral cortices extending into lenticular cap-
sular region on the same hemisphere. The
area with cerebral hypoperfusion is wider than
that with infarcted tissue. Regional CBF in
the central portion of the infarction is 29 m//
100 g/min. B: rCBF with Lassen’s correction.
The area of reduced perfusion is similar to
that measured with method A, although the
high flow to low flow ratio is emphasized.
Regional CBF in the central portion of the
infarction is 23 m//100 g/min.

i SPECT HKUNPERES N & L CFE S, 20
N ii1x CBE J3ffid & < 4 % 2 L 2 pfedd
ShTws!'D, LaLl, CBF ot Ao
ATRHBETCE RV, £, MMKKRICE T 5
HMPAO o 5ififiz o> #8075 AL > CBF % it/
AL, HWifgo s FI R MNEERT SRS LY
FZx v, Lassen (3 3 a2 8— k2 y hEFT
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MIZH S < Ke/Ke O filE & ZR L 7219,
Yonekura £, 13, HMPAO-SPECT i I 2 Jj4if
TGO M EY) e Ka/Ke offIEIC X 0 nffE
ThbEfERLTNS.
bbb O FHiETEYILHEOHIEDH I
T, XEEEEI O#EINE rCBF 2E®R+ 5 LT
HHICHELMEMTH S, SO TKRNE
SEHRIRAL & U CRRE L =B 133Xe R AT
KU RE DT W HE U R~ 058, 7 = x
U = DMK G INI IR AS F 00 5 A 1 K o
THICHE L TR 570 &, FFRMIC 2 ke
Ml v~ x5 E73 | g SPECT o
IZfid CBF % JliE 4 5554, KIKIC 315 % liE
PHMC I % L PSR d Th D
SROFEH T, Lo flilke L TRk
SPECT-CBF (A #:) L 133Xe-CBF o fHBE i 41
AT, KB, /MM WF LIS I TG W R
BrfEonrz., oz Lk, CBF o #isHiic X
Y HMPAO-SPECT A # — < % fiE+ % hiks
CBF oE#MbicHH Ch D = L& g+ 25, [
BEo #5511 Gemmell ©,19 o> PET-CBF » SPECT-
CBF O H#HFZEIc B W T L G s T g,
HMPAO-SPECT (- % % CBF JlijE Tit, W
hofidz v b, ANMiF R o Al
HenrTh ol Hehsrﬂmti, PET-CBF »
HMPAO-SPECT o iz & v, HMPAO-SPECT
@»MMﬁ@ﬁk¢M& B, oK E NKE
BIRPAME D L E W EHEEL TS
@@ﬂ%ﬁLLTi¢MLkHQKJﬁkMiD
bEWIEnEZOLNLS D, Ty MIBIT 3
9mTe-d,l-HMPAO #— + 54 75 7 ¢ — 2 &
L RREHD T, MM @I S ER) T H D
HMPAO-CBF o /M ipfi it A iFffic: CBF o5
HEEL VL LS FL—FZ0 Lo EICHK
K+sbotELONK. 20z ik, HMPAO
PHEICMBO AR Z M LI b L —HFThWI L&
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Summary

Quantification of Regional Cerebral Blood Flow Using ***Tc-HMPAO
SPECT and Intravenous '33Xe Injection Method

Yoshinari ISAKA*** Osamu Iur**, Masatoshi IMAIZUMI**,
Keiichi ASHIDA** and Yoshihito ITor*

* Department of Diagnostic Radiology, ** Department of Internal Medicine,
National Osaka Hospital

We converted an absolute value of 133Xe-CBF
(initial slope index, ISI) to the three dimensional
CBF-SPECT using the intravenous 133Xe injection
technique and *mTc-HMPAO SPECT accord-
ing to the microsphere model (method A), and
the three compartment model described by Lassen
et al. (method B):

f/f.=(C/C:) (A)

f/fr=0 « (C/Cp)/[1+a—(C/Cy)] (B)
where f=flow in the region of interest (ROI),
f.=flow in the reference region, C=count density
of 99mTc-HMPAO SPECT in the ROI, C.=count
density of ¥mTc-HMPAO SPECT in the reference
region, and a=conversion to clearance ratio of
HMPAO. We used « value of 1.5, and the whole
cerebrum as a reference region.

Four asymptomatic subjects and 15 patients
with ischemic cerebrovascular disease were entered
the study.

In method A, excellent correlation was seen
between ISI and SPECT-CBF in both of the cere-
bral hemisphere (r=0.993; p<0.001, n=238) and
the cerebellar hemisphere (r=0.901; p<<0.001, n=
38). When back diffusion of HMPAO was cor-
rected by method B, correlation coefficient of
SPECT-CBF with ISI was equivalent to that in
method A in the cerebrum (r=0.978; p<0.001,

n=38), while the correlation coefficient ih the
cerebellum was lowered (r=0.726; p<<0.001, n=
38) although high flow to low flow ratio was
increased.

Reproducibility of rCBF assessed 1 week apart
from the first CBF-SPECT was highly reproduci-
ble in all of the brain regions; correlation coef-
ficient ranged from 0.757 to 0.910 with a mean
correlation coefficient of 0.834 (n=11). The slope
and intercept of the linear regression line between
2nd rCBF versus 1st CBF were 0.889 (range,
0.791-1.141) and 5.5 (range, —9.1-13.4), respec-
tively. Regional CBF measured by method B was
approximately 209, increase from that measured
by method A. However, there was no significant
difference in the reproducibility of rCBF between
the two methods.

Our results indicate that rCBF can be simply
and noninvasively quantified using #"Tc-HMPAO
SPECT and absolute unit of CBF measured by
133Xe injection technique. SPECT-CBF offers high
resolution images and may be applicable for vari-
ous cerebrovascular disorders in routine clinical
use.

Key words: Cerebral blood flow, 99mTc-
HMPAO, 133Xe, ISI, SPECT.
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