(B %)
Joc: L4 P 1 657 P 12
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B1T5SPECT 2L 5%

R E B L O I E Lk ERIZED
FRPRAY A 2

il Z&* Sul FpEA*

e IEME*  #L EXT

BE REX0 BUADOEMEMIERSE 109 EFco\WT, RPMMDKE (CBV) & XU mitE, /i
# & (tCBF/rCBV) % SPECT B0RE AT 2 HMERMOG e LTHIEL, TOBKHEHRLIFMEL

7.

rCBV %, rCBF/rCBV & H®E (p<0.01) /e & DA% ZED, RI 7 v ¥+ 7 7 ¢ o flip-flop #Eifify
DEREDR] S 2 F b HEFHIFT R OE:ES L HFI Lic 3 HENM A E£ %R Lic. ICBF/rCBV
feix, rCBF JLEFEAREQAMYRED, X CT 0ERINEE, Rl 7v X477+ ORGIERES X
VIEEY OREGROBEDORS S 2 HML CWHBRIFHORIEXK 2 85 L 3 BRMTEEEZ L.

hbOREH»D, rCBY HIXfIEIERERM L, FREOFHRLHUET > LTEHTH L. T,
rCBF/rCBY WX RFTAREMEL R T 5 L £ 2 bh, MERTHRELHET 5 LTERATH .

L FL&IC

Gibbs %1%, positron emission CT (PET) # A
W RFTILFEE (rfCBF) % X O fiik& (rfCBV) %
JE L, rCBF/rCBV %[GRk EER (rOEF)
LWHEBE T % L5 L. Knapp 62 1%, Z 0
4% 53|z L, single photon emission CT (SPECT)
2 X% CBF/CBV & & ERRL, ZoE{&k Lo
Bz 2 R o B SR EH UL (fCBF/rCBV
Fo) 2% e PR A R AR I 38 ) B ML R o
HEFAESREL X KRB+ 3 L E L.

SEbhbhiz, Knapp 52 L {0 HET
rCBF, rCBV ¥ X Of rCBF/rCBV [z HIEL, =
hoDfEz X# CT(XCT), RI7v X475 7
1 (RNA) 5 X ORI EER (CAG) OERET R A
* B A BRBE R s
ZMI2E9A12H
@I 3412311
FURIFERE  BEBRTHFE=044-1-1 (S 460)

E1r 4 B RBT AT R
i B & P

2 7E L RERACHEIC L, Bl
Wi 51F 5 rCBV X U tCBF/rCBV DR

TERBERA L.

II. HR&ELVFHE

*HIT, RIEH 90 ALUNCAREIHEITTE,
ST ASREE L T\ 5 R I M i A 2 A 109 SE A
Thole. ZONRIZ, R %E 83, —BEMK
e 361 (TIA) 14 fi, se2EEMRZH (RIND)
4, zoMFHENESIRERTL2LE 8HITH
%. zOWRBHETO G, fbk 39 4, FloTh
1T 20~86 1 (1 63.9+ EHE(RE 12.4), 7%
D bARE E TOHMIT 2~T76 B (27.54£20.3)
Th ol

MAEEER, EEREY v ~v 27 (GE )l
Maxi-Camera 400A/T) v 27 5 & FH L, K=
FAX—WE AT v a2 —% (MG2503-BC,
AFR FWHM=9.0 mm/depth 10 cm) 2335 L 7z,
CBF- 8 X' CBV-SPECT i3, 1 x7 v 7Dtk
Bz 2h2h 308, 10BEL, wihb 65
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Tk, 360 EEH M THEMGINE Lz, EREERIT,
WER LR 7 « v & — & L THILEIC Butter
Worth, #%4L2ic Ramp # AL, RINMHELR
Tvw, 254 2E#% 128mm & L. ZOEK
FHERRET 0 ZMH fEE I R 20cm 2T
FWHM 15.7mm T - 7=.

BUREESK Rix, CBF iz-> T N-isopropyl-p-
[123]Jiodo-amphetamine (IMP) 111 MBq (3 mCi)
ZEHAL, 2ml o4& TYAE L - pyrophosphate
@mg) IR L bICEMBERICEELT, K15
%55 SPECT % f#h L 7z. CBV i2oW\WTiz
99mTc-pertechnetate 740 MBq (20 mCi) #{&F L,
CBF-SPECT K THE#ZIC AMNE#R2LF—5 2 &
LTREREL T, AAENERET O ¥ TRt
R (RBC) iz X % RNA #fifT L7245 92 b
SPECT 2BHsEL7-. 73, IMP i 15 4> #f
»HLBELHARICTERFEL L, M SPECT otk
PHETETH SO A BERERRE REF—7
MATHERE L TREIE L 7-.

CBV #, Sic#sE L7 IMP o 1231 8%
R 72, FTROZT LK X AXF—REZfT-T
B L7z, ¥¥F 77 FAERICE->T, CBV-
SPECT nE#&INESRM T ¥ Tc D =X V¥ —v
AVETRAZBIDTRALX—2ZRRY b ARRS
DEE Q) R, Zh#E039 LEELE. =0
fE% CBF f&DOXHR R 5 4 2D £ voxel i # 17,
¥ /< SPECT o E{RIERH0ZEL HIET 52
W x5 5 CBV o £ voxel %% 3 %L,
CBVx3—CBFX2 OEGMELEHTHRELIEL
7z. CBF/CBV #i%, 3% 254 2® CBF &
CBV #4425, CBFXk/CBV nE GBS M CIE
B L7. =z, kffiz, CBF/CBV 4% £ KT
BEXL T 57200 %3, CBF #icxt+ 3 CBV
B4 voxel F¥kt & L TEFIZ LicBEHL, 50
BigoEXE-. %3z, rCBF/rCBV Hiz
38 A, CBF/CBV o E/E* —h k
T35ETHEHTH o7,

ARE L RS 2[RI, XREF TRNA
L XCT %, ¥7- 605l CAG & fifTr Lz. =
WOREOHEGKFTRIE, £h¥h, BEMICEME

29 % 2 5 (1992)

Bl20LL, REFTROBERSIUEAYIZLD
0~3 D4 BFEIcza 7L L. 2L, HED
HEERFITIIhEESL L. 22 7LORRFTR
13, XCT & & O CBF RT3 {ERIRIT & 72 13 {KIERR
Sk L L7z, RNA <1z, E#RoMmiE (ICA),
Bl - FRIXBIAREEIR » BN (E-P) L 5 ONZ Z
b I flip-flop ik (F-F) » 3 FfRIc>WT
L. %72, CAG T, £ - NEHIRE
T2 iE KINEIAR 2 M T 50% UL _Eo sk
% (CAG) L z oK o KNSR AR T D
BIBIMAT (CLC) icoWTHEL. CAG 227
X, EEARD 509 ER 1, TEMAEEX3 &L
T, % HEOWI LI X Y HBI L.

rCBF, rCBV 3 x 0t rCBF/rCBV L0 EE i,
FFEHRER LMERFTRESECLTRELZS
t» CBF, CBV # X Ut CBF/CBV &Iz 3t3@7% LR
WD RS A ATEEBEY, FREENL & ol AL
PUE L. KIS, EE2EAIcoh b 3EBICI
WE—EKXOBLFEREREL T, BRI
THRET O E Zh 2R PE L7 (Fig. 1),
5, rCBF M. /rCBV lkogtH &<, CBF 4
L CBV &0 B0 SRR A & BIfE I rTCBF/rCBY
HoFEEYHH L.

# & 7= tCBF, rCBV % X Uf rCBF/rCBV K
Z, ThOHEEOHBEME, MRERRZR=27LO
M, FARENOCRER X TOMMRLUITHK
EHAMBOREBICB T3 ERICONWT, FEKE
(p) # 0.01 L L, Student’st HREX{TFo7-.

L. # 7

*HR42lic 313 5 rCBF, rCBV % X Uf rCBF/
rCBV K13, #hZh, 0.865+0.136, 1.03440.150,
0.861+0.163 X Jil5E &h7-. rCBF K & rCBV jt
L oA E R EEE b - 7z (Table 1). rCBF/
rCBV M3, rCBF ¥ X Uf rCBV KA & 5B
BB U 31 (0.84310.176) & mfiic, E
WIET 1.4% 0EPR R, r=+0931, t=
26.342 OHE (p<0.001) K EDHEE R L.

rCBF, rCBV # X Ut rCBF/rCBV L {2 Rt
Rza7toBffi, £ra7o/NSHEFREL
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AND rCBF/rCBV-RATIO

rCBF-, rCBV-,

2 i PR M R s 1) 5 SPECT i X % RFT IS M i 35 & UM it i/ i ¥l o FRIK I 38

CBF/CBVY

Fig. 1 SPECT images of CBF, CBV and CBF/CBYV in a case with mild stenosis of the
left middle cerebral artery and with mild attacks of right hemiparesis.

1.00 [~

0.40

|

Improved  Worsened  Unchanged Fig. 2 Comparison of rCBF-, rCBV- and rCBF/rCBV-
GROUPS IN' CONDITION ratio among three groups of different postictal
|:] rCBF-ratio E rCBV-ratio . rCBF/rCBV-ratio course in neurological condition.
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246 BEE % 29 % 2 5 (1992)
Table 1 Correlation among rCBF-, rCBV- and rCBF/rCBYV -ratio in total cases
Ratio Regression equation 7 Student’s t p
rCBYV and rCBF/rCBV y=1.546—0.663x —0.609 7.948 <0.001
rCBF and rCBF/rCBV y=0.259+0.669x 0.574 7.251 <0.001
rCBF and rCBV y=0.851+0.212x 0.192 2.019 <0.05

7: coefficient of correlation
p: level of significance

Table 2 Significant (p<0.01) difference in ratio between two groups
of high and low score on image

Ratio Score (number of cases) Student’s t p
rCBF XCT=0.5 (38) and =2.0 (30) 7.159 <0.001
rCBF/rCBV XCT=<0.5 (38) and =2.0 (30) 6.583 <0.001
rCBF/rCBV E-P<1.0 (39) and =2.5 (31) 4.297 <0.001
rCBF/rCBV CAG<=1.5(25)and =2.0 (35) 3.830 <0.001
rCBF E-P=<1.0 (39) and =2.5 (31) 3.651 <0.001
rCBF CAG=1.5(25)and =2.0 (35) 3.000 <0.01
rCBV F-F=<1.5 (96) and =2.0 (13) 2.887 <0.01

p: level of signiﬁggéé 7

K & e EBIEE D ¥ < o rCBF, rCBV & X O rCBF/
rCBV (ko ZER+zh Zh REL, Table2 IR
+L xHEREE7-. rCBF i3, XCT 227 0.5
LFD 38 & 2000 Lo 30 fl L ORITHR LB W
AE (p<0.001) %%, F7ZEPza7I10LTF
D396 2.5 L o 31 & o [ 5 i CAG
Z2a7 LSPUFD 25 F & 2.0 LA ko 3561 & o fF
IKBWTHLHEE (Fh#h, p<0.001, p<0.01)
%5k L7=. rCBF/rCBV K4, [[#ic XCT, E-P &
TUOCAG 2a 7tV THEMNE VWEE (p<
0.001) ##5;5L 7%, CAG x=27 o 1.5 LT B
L20LLERE L DI TOREEZT ICBF ki3 %
FhXvisroi. rCBV iz, rCBF &k O
rCBF/ICBV [t L &7V, F-FF 2a7icownwTo
ZEE (P<00)EZ5RL, F-F 227 20 E
OFE 13 Flizi T 1.1404+0.126 » L EETH
-7z, .
HREFUCONT, RELABLOZEORIEEK
LA _E O RREERFT RE OB & Rk 2 HE
L, REF664, RRI11H, RE296], &
HIEREE 3 Flo 4 BICHBE L7z, HERERZ R
< 3 y%#e#E o rCBF, rCBV % X Ut rtCBF/rCBV K

12, 3 RERMERICISWT rCBY o 23 EE
ExRLK (Fig.2). bbb, RiF#Eo rCBY i
1.079+0.138 I R B #ED 0.8694+0.105 & REFED
0.983+0.118 iz L THE (£ £h, p<0.001,
p<0.0l) L EEE R L. £, ~E#D rCBV
HEARRBCH L THEE (p<00]) ic HfEZRL
T
SHREHC OV T, BEHRAER D FEAE 5> b AR
HERATHECTORMARKICE Y, THLAN 144,

8~14 H 22 5, 15~21 B 19 {5, 22~28 A 15 f,
29~56 H 25 #il 35 X UF ST~84 H 14 il 6 B
AL, BIEHEE o B ickir 5 CBF, rCBV &
X U ICBF/rCBY (& RE L7225, Wih b&R
BB cHEEEL Ta b ol L2 A, B
DIREEBITRE 66 Flic i \WT, JRI 8~14 HEE 13
#5lo> rCBF/rCBV }. 0.900+0.079 1%, 15~21 A #
11 o 7 h 0.7694+0.132 L l~, F E (p<0.01)

ICEfEEZ R L.

Iv. % ”®

IMP % fj 7= rCBF-SPECT 0 EERHIE & T
TIREEBELD ShTWa. &R E
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BECBWTIE, XCTIZRESHBELAE WRE
BHCZOBERNBETES3Y L L, BEMAR
BELLTOEHETIRE W

R EREE IS T2 REZIGEL T, &
Yl iep 2 e+ 51243, rCBF o JlEICH
6 ¥, BEEShKLERO B8FELED 5 W
MR RR D viability % FEH3 3 LEH H B 129,
FThbb, EXZB/NIMRS L OCHEBRKE, 55
FRE AN O ERERLIZ 3T L THFE IR
L, rCBF % —EIC{RiF+ 2 HEFASREZ AL T
BY, MBfERRo viability %R+ L EEARER
MEEEETHE L b 310712, KT DK
EORFFE® T, MHEBRCHITIBmEMBEIC
T oMENEROK TH 5 B2 F B K (OEF)
X RPTRE R~ DR RBHE TIRREZ T ETH
5 LRSI,

OEF n#iliEix, #&%, SPECT TAR#EL &h
T&7z. L5, Gibbs 5D ki, RKMLE
FO R O £ ML E DK T % &k
L, BAMENToMRERK L REHROEHOfE
RIEZERT 20, FHBRFMOUETHS
rCBF/rCBV %, OEF t¥iHEAL, RMi&%oif
MEER 2 M+ 5 LCHERAEREV L WS,

Knapp 5213, BEFHHBEEOERMNAITH
% IMP L RBC # fj\v»T CBF/CBV » SPECT #
RIERRL, ARMENBEENR © 507, DL B 225 R
HIoBWT, BEERIcT 5 BAIGEE» rCBF/
rCBV (728 rCBF (& (bR T X WV FEICEEL T
L, MMEREEICST 2 ERTHEL TS 2 L
TICBF X WV ERHTh o2 L HEL TS,

LSEIDORMET, CAG =27 2.0 LL_E o fEFRE
L 1.5 LT oEFIRED rCBF/rCBY M A% LR Iz
BIFSrCBF L VEWEEZER2RLAZ L3,
Knapp 52 OfEEIEHLIZLEXS.

¥ 72, rCBF it ¥ 7-1 rCBF/rCBV (L L B 1,
rCBV o 23 RE R FIi#E O 3 REROFAERMIC
BWTHEZZR LIz Lig, rCBV Hoas g futk
PRI EEEDTH D 5 WITEFHTHE L HET 2
TLEFEMLE. Thbb, tCBV HAELEHN
xR L BIFECBWTIE, FREERO RN

MAR 2O HEFSEIC I > TRLIIEL, BY
RO RO FHEL R D RIch Tz L E X
bha.

iz <, SEORE THREORIFHIZIENT
rCBF/rCBV WA RESRE 2 B LERTE 3
BTHECEMETH -2z L3, Btk
EREHD OEF 0RBLFFLAEAVWEE X .
LFE B o PET (2 & 3 i fH o RRRE LD
REHT X, BIEE % o M e 22 3 /83013 “misery
perfusion” # 2 L, 1~3 @ % Tix “luxury perfu-
sion”, ¥4 bbb, OEF » LB #R+. bhbh
FRIOEREET CBV LR B EEEE 2R
HMTREEZHEALEDTWEY 2, FwEHcks
rCBV o Bz SEE S 5 Tl o 7.

f 55, rCBF/rCBV te F-F 2 a7 %< 3BT
RzraFiconwTHFEEE Lz L, CBV
KN FF 2a7iionwTnirFEELRLED
L1, rCBV WA fIRREFRORE LT 2 Z L
PR L7. SECBV iz CLC 2= 7ic2Wn
THEEEWRL o2, CLCz2a7t F-F 2=
7 L ORICIRAE (p<0.01) A EEMH - 7.

Yo Eae, rCBV H & rCBF/rCBV ki,
R EEEOERTHELFMET2 LTHATS
», rCBV H.ix, rCBF/rCBV M L i3 Rz ) &E
OTFHEEEEL, [BERY KT 5 LfkT
L.7e.

¥72, CBV iz iXEEARAT (AVM) RhKBIAR
HEOGFEESKTICR LER TS o 72h:, FERFICHE
IZHEifT T % 7= RNA (2 & 5 T Mo E &
EhlckEhnotz. B9 13, AVM 2ELefMiE
EHRECY) VBRI~ h 25 % B v T IMP
=X 345 4+3 v s SPECT ¥ fifT L, [EEWD
MiFENEEEHL TS, 20X H5HFAF Iy
7 WA, Rt E EE o MATEE % FEE
2 LTI ARATHZ. EROEERT V< 2
STRINLIBFAFI v 7 BRECRETHY,
RNA IZ X 2B LETH S 5.

rCBV H & rCBF/rCBV o HiEIcEL T
MAREAL LT, 27, BERTHRHEER
BOERBIZT bh B, AESMERIC X 5 RBC
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F 7203 OmTe- NIfiiE7 V7 2 v T, HEHE 9OmTc
BENZLHRE® LD, ZOERCI D IRE
o CBV @K+ 5 fER 1A H 32, 22T,
bhbhidkNE#ic X 5 RBC # Fwi2s, B
IR 75— 15 THIWT L7 [R D T3k 9mTc i
X 2 FRIRHENZHA S Tl ol

Wwiz, CBY Bics+ 5z XA F—REFEN
ML s, WELBICHERLL 2EZ, 40
Knapp 52 23G7-fE LBl L7225, 1 SPECT 0
ERIER G TR T2 SRS 2. &5,
rCBV iz, BEODEROBRE X OBRETHIIZ X
- T, BRA® 2 VI IEER 0 ik 7 — Vo B8
¥ZF5<, rCBY Lo BEE K& < T5EKRH:
b5, BLRBRORESEVHEL LS.
7, rCBF/rCBV W2 4 REIERIE & e~ T B E
TIEfEIZ 72 o 72Dz, CBF 3 X0 CBV 04k
DERICB T 5 HES ORItk s LEX
bhiz.

rCBV 3 X U8 rCBF/rCBV il & 0 Ay
AL LT, CBF {# L CBV B0 [IEBEFZED X L
»35. TOBIEZE, HREFETOBEESEOR
B EREFERMOEMELET, BFICHLT
BV VIR U= A FICk ZREWSEERT
H59.

V. # &

rCBV 3 X U rCBF/rCBV H.% rCBF M. 7z & O
iz RNA, XCT 3 XUt CAG 0E{HFTRA=27 &
MEICHEL, RmEMLEREE 2BT 5 rCBY
8 £ O rCBF/rCBV [k O BEEMER T R L.
rCBV H.i3, rCBF/rCBV k. L B & A0
Y, MBREFRRLIZ FF2a70h L AEEY
Bwie. iz, R EE L 3REHEEMT
BFEE%TRLI.

rCBF/rCBV }tix, rCBF }t & &2 EEFHEEAS
»HY, WKREFR L XCT, E-P X0 CAG =
AFIZONWTHEEZ2 B . CAG za27iz>
WTit, tICBF LIV BVWEERERFLE. ¥k,
BB O BIF R fREERIC R WT, RIEHE 2 EHL
FIBEHLOMTHAEEZERZ L.

29 %2 5 (1992)

FRXOEFIXETE HABERRFZLFE A EAE
EFERAHRFECRE L.
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Summary

Clinical Significance of Regional Cerebral Blood Volume and
Flow-to-Volume Ratio in Ischemic Cerebrovascular
Disease Measured by SPECT

Kohei SENDA, Kunihiro MARUYAMA, Masao CHUJO and Keita YOKOYAMA

Department of Radiology, National Nagoya Hospital, Nagoya

Regional cerebral blood volume (rCBV) and
flow-to-volume ratio (rCBF/rCBV) were evaluated
for clinical significance in comparison to rCBF
and findings in X-ray CT (XCT) and radionuclide
(RNA) and contrast angiography (CAG). A total
of 109 cases were studied within 90 days after cere-
brovascular ischemic attack. CBV SPECT was per-
formed following CBF SPECT with I-123-IMP
and RNA with Tc-99m-RBC, and processed for
subtraction of I-123 contamination fraction. CBF/
CBYV image was obtained as the count ratio of CBF
to CBV image at the same slice-level. Parametric
rCBV and rCBF/rCBV were estimated as the
count ratio of the focus to the contralateral normal
region of interest. Image findings were scored by
visual judgement. Student’s t-test was applied for
statistical analysis with a significance level of
p=0.01.

The rCBV-ratio was inversely proportional to
rCBF/rCBV-ratio, and was different between the

two groups with high and low score on flip-flop
perfusion in RNA and among three groups with
different postictal neurological course. The ratio
was the highest for the group of improved course.
The rCBF/rCBV-ratio was possibly correlated to
rCBF-ratio, and was different between the two
groups with high and low score on low density
area in XCT, early perfusion in RNA and arterial
stenosis in CAG. In the group of improved course,
the ratio was different between the second and the
third postictal week’s duration.

These results, therefore, suggest that rCBV-
ratio reflects collateral perfusion, and is valuable
for assessing postictal prognosis in cerebrovascular
disease, and that rCBF/rCBV-ratio may reflect
regional oygen extraction fraction, and is valuable
for speculating cerebral perfusion reserve.

Key words: Cerebrovascular disease, Regional
cerebral blood volume, Regional cerebral blood
flow-to-volume, 1-123-IMP, Tc-99m-RBC.
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