(& #F)

SPECT (Z & % TIA O#at
——JRHEARHT 35 & O misery perfusion Dk —

40 VU~ I N T 172 B < A W, 1
HIE FE* FHE OB WA O EET Al BT
THEF R

BEE TIADEE Q2 A (AR 23 N ERTMEIIROE EWREMFELED 2 D), BE (19 A: 8
ERENAR D BPER ZBASEIE D 5 VW IXEEREE)) BLUVEFEAT V7 4 7 9 A>T SPECT iz T rCBF,
rCBV #:k, hemodynamic mechanism O] 50 6 F DpEHEIC > W THEHL72z. rCBF i3 133Xe, rCBV %
9mTe-FRMER X VR 7=, BAKEEEERD rCBF, rCBY ¥ FH# £ > 5 4 7 D rCBF, ¥ rCBV &
R L7z, ABD 11 A, BE®D 15 ANiC rCBF 0K T2#&», BEICEIBDOIIZ. ZOHTY
rCBV O LH L - TV enix AT I#lb72<, BETLO6HOATH-7-. EARELLT, A#
LU B B0 rCBV o LR WGl fge, B #HOH T rCBV 2 EH-L Ty 25l ML ER~er b
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hiz.

B # ot T rCBF MK F L rCBV %, EH-L Tv 5 5EH 1% misery perfusion LH#E S h /2.

SPECT

To rCBF Lt rCBV o#lliEix, TIA OJRERITICER T - 17-.

L XLC®Ic

1 MLAERK ML ERRE o T, — 184 BK g L % 7F
(transient ischemic attack; TIA) 2 H % B b Tl
HZRBRT 5. TIAORKKE L LTEIC, #uhm
BHLRLERERLEX LR TWEY., SEb
tbhix, ERHKENRICEAZ £ camBEREY
BOBEVEELED BRI T T, SPECT icX »
TRk (rCBF) & J5 Bt ik IfL #k & (rCBV)
EERMICKD, ToORKICOWTRMLEZ. %
7z, Y br v CT(PET) ick > TEOF MM
BESNTWE2 74— & VW KERT
fHRE D& F ——misery perfusion® iz > wn
THbEkL.

* TR P AR R OR AT AR K B A AR
** [ Fd ik oAt
At JudE4 A 24 B
ATt JCE8 A TH
BIRIFERSE | Bk BB TH A BET H2E 7 48 1-98
(B 470-11)
O FE 27 PR R A K S B S TR U R
s W #

IL NMREKVHE

st (3 NI B & 5 i3 Digital Subtraction
Angiography (DSA) 23ifT&h, X#H CT LIEF
b2 WR/MEEDOH O, FIERKIICREIS KT
S TIA o BE 42 N\ (E4ER 55.6+£10.5 %)
LEFART T 4T 9N CGERFEH43~T05%, T
R S9.8 183 5%) Th 5. KBRIMEER D
BTRMOLUT O ZBICHHL .

A #f (non large vessel disease):
FERIBINEIAR (NEBIAR, & 5 \iZHHREXEINR)
DEEREERELRDZVH O

23 N (E#H4E# 56.7+10.0 5%)

B #¥ (large vessel disease):
TR D 1B IEAY 2 BASEIE S 5 W IX R BB
FIEXBD S5 b D

19 N\ (CE¥440 54.3+11.1 5%)

EE1x Y o /% SPECT HEADTOME SET-031
(BERERTR) %A, rCBF @2 Y
A—2%, rCBY L3@EaMERE= ) A —F 2 HVi.
hERIc 3 5 ZERSrERE (FWHM) Bk o
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19.8 & 12.4 (mm), &EE1L 0.75 & 0.15 (cps/Bq/m/)
{27.8 & 5.4 (kcps/uCi/ml)}, =5 4 xEix 29.0 &
17.5 (mm) T - 729,

REFIZ, T TCbhbh g LSS
WKESWTUTOZ ELfTo 1.

1) 133Xe 1,850 MBq (50 mCi) % A rCBF %
BEL, O FE—WimEcs T in vivo i
99MTe-s#z 1Bk 555 MBq (15 mCi) 2 TrCBV # k%
7=. rCBV OJIEN - 2 ¥ ¥ &P IZHHRK &
D SmlfRMLL 7. WREICE L 2R 75 9
T& - 7. rCBF »ZHx Kanno and Lassen #”
2k bsk®, rCBY Bz Kuhl 50X ¥iciK-S
WT3RD 7. ROI i OM line | +90 mm o Wi
DOEBRIZIBWT, F 3 rCBF & EH O KRR
IZERE L, #\WW TR ROI 25 % rCBY T,

i o #RAR & AR L S 2 Nl I - TERIE L7k,

2) BAEREOER D & HIBT L 7o BAUKERY-ERO
rCBF, rCBV ¥ EH &7 7 « 7 ®¥-#j rCBF,
¥4 rCBV & HBRRES L 7.

ImL. 3

EHEXRE I o FHEX, rCBF: 45.8+5.1
ml//100 g fi/min, rCBV: 4.04-0.4 m//100 g ¥ T &
27,

ARt BEOBOBDODEMIZH>WT, rCBF,
rCBV # IE# %t %0 Fg rCBF — standard devi-
ation (S.D.) L ¥ rCBV + S.D. L H#L, T
oI e IVEIZHELZ.

I1%&l: rCBF o237 <, rCBV oighnis

TWHo.

I &: rCBF oA 37 va3, rCBV 23880
LTW3H 0.

Il #: rCBF 2384 L, rCBV gL Tw
5H0.

IV #: rCBF A4 L Tws 5, rCBV i
mLTwing o,

Table 1 iz A &, B#n4£ Type 8 X O IEEHRE

DEHfEEZ T

Figure 1 1 AL BEEOBOBODBENE
RIAR:Ek D rCBF £ rCBV kb 7w v h LY

26 % 12 5 (1989)

Table 1 Mean rCBF, rCBV in each type of each
group and in normal volunteers

Type rCBF rCBV
yp (m//100 g brain/min)  (m//100 g brain)

Group A; non large vessel disease

I 45.44-4.0 3.8404
(n=10)
I 46.54+0.5 4.64+0.2
(n=2)
111 — -
(n=0)
v 343427 33405
(n=11)
Group B; large vessel disease
I 43.8+1.5 3.7+0.4
(n=4)
II — —
(n=0)
11 343453 5.0+04
(n=6)
1v 37.14+3.1 3.64+0.3
(n=9)
Normals 45.8+5.1 4.040.4
(n=9)

rCBF: regional cerebral blood flow, rCBV: regional
cerebral blood volume.

DTH5.

BRIKRREER O rCBF KT 23380 & h < JE)
(I &, TV &) i3 Table 2 IR+ X Hic, A BT
1145 (48%), B BETIZISH] (79%) & B REic%
CEBDLhE. &bic, 20Ty rICBY 0 LR
Lo TR b (ITED T A BT 1HIL <,
BETY 64 (32%), TIA T 14% & b¥h
Thol.

v. £ 8

TIA IO EREEIC X Y —BHE IR D RFTIE
REEL, 245MUAICEIET b0 LERS N
T3, HEEREDLEVWLOLEEIATW
3h, X #HCTHBILE, ERE—BHETH-T
LEBB/IMEELZBDZLONE VD, FOE
BEVABEYITHELVIERLH B,

B3z TIA (25T SPECT T L /-84
BRI 52101 rCBF oRIc>WTORIT
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Fig. 1 Relationship between rCBF and rCBV of each affected hemisphere in Group A

(n=23: no occlusion or stenosis of the internal carotid or middle cerebral artery;
non large vessel disease) and Group B (n=19: chronic occlusion or severe stenosis
of the internal carotid or middle cerebral artery; large vessel disease) of TIA
patients. An open circle represents the mean value of 9 normal volunteers. A
closed circle represents the value in the affected hemisphere of each patient. The
examination was done by comparing the values of the affected hemispheres of
Group A and Group B patients with the mean rCBF —standard deviation (S.D.)
and the mean rCBV +S.D. of normal volunteers from Type I to Type IV. Eleven
out of Group A patients and 15 out of Group B patients showed decreased rCBF
(Type I1I and Type 1V). But of those patients, no patients of Group A showed
increased rCBYV and 6 out of 19 Group B patients showed increased rCBV (Type

60

rCE. { mI/100 g brain/min )

I1I).

Table 2 Cases of decreased rCBF in the affected hemisphere of each group

rCBYV of the affected Group A Group B Group A+B

hemisphere (n=23) (n=19) (n=42)

B increased 0 6/19 6/42
(Type III) (32%) 14%)

not increased 11/23 9/19 20/42
 (TypelV) 8% @1%) 48%)

Total 11/23 15/19 26/42

- o 48%) (19%) 62%)
HY, e, EHRWHBIRRECOHFEICL > TH DEEHN D ZOREE BRI LI,

HUTRILBEL v,
SEbhvbiid X # CT i3 L bICIER M/
ErRDHE50AT, BERKETH B, MEER
CTERTMBIRCAEEREEZR DL VL O
(A #£: non large vessel disease) L38» 3 L0 (B
#£: large vessel disease) (2433 T, rCBF & rCBV

PRDBZ LicX v, hemodynamic mechanism

BRIKBREER D rCBF D& T A338® & h iz iEF)
3, ABETIZRS0%, BRTIIHE0Y Tdh - 1.
A B OBIRE(LEREL L, VbW 5 dia-
schisis!® (2 L 2 BN EZ LN D, BETRZO
FEBCI b0L, IRTMERORE IC X 5K
HBERENPETICI2L0M8b 2D, IV
KEBLhizrBbhs. rCBY 0 FRLE-T
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WIERIIRE I L s RS AR W L HES LS.

TIA K &L LT, hemodynamic mechanism
OB EH» >, rCBF 0K T RE» b= iEfl T,
ABBIUBHOHhTLICBY 0 LR kbR
WEEF] (T RS, 1V B (3 Rk ic & 2 ATREME S
BV, —RRIC TIA o JHEO %L < /g ic X
BLONLENEENE DY, SREIOEHOEE
B6%) B LY TIIES.

B#oH T rCBY 22 EF LTwizd o (IITHY)
BRI RLICE 2 boNEbNS. L UER
12, WNEBIIREHZERE o ischemic stroke D HT 3,
BNIARIZE 5 b 0 L PIEARRICE D LD EE
MIyz0EELWE Sh, NEEIIRBZEES T
TIA (T 51T 3 5 BREE 0 iR S it 7 IR v i i 4
RECEZLDOTH Y, FHHILRENBTEIEIR

¥ROLBEIMIMBRICE S LT 5L H B,

bhbhoitcd, BEHORTrCBY »EH L
Tz 6 5EF (TR iz L A LIz X # CT ThK
ER/NEENED LN S, h b ofEfo TIA
OREDOHT, BhIRICEVBEBZ 720D b d
Stehb Lhu.

Lo L, I AL AR SR E 2 B C R e o
TREBX TIKT Lz, rCBV BERL,
rCBF MEF L TWwW s R L% %X 5 h, hemo-
dynamic risk OFEVVIRFETH % L ¥R I 5.

rCBV/rCBF i3 fi N E5@iEne M & o1 3 25,
rCBF KT L rCBY % R+ 5% L¥EHIc LR+
3.

AAE 519 13 PET , rCBF 2METF L, Ml
FRIRER (OEF) » @i 2w L iEf] I 3558 1B
RHEDERE R LI LBEL TS, EEE
518 13, SPECT < rCBF 0{&TF, rCBV o &
M3 5= fEFlic, PET © OEF o L5 # 3%
L Tna.

+hbt, BEEOHTY rCBF BETFL, »o
rCBV ¢, E& L Tw/z III &2 misery perfusion®
DIRELEESNS.

SPECT < rCBF, rCBV % JIE L, KIEBT#H
RBICOWTRHL ZHRETIBEREIVWS 29 d
31818 L, Wih b HERGEME, sHlicxt

26 % 12 5 (1989)

ToHRICE 2L ERMNFM TH 5. PET ICX
&4 SPECT o g RAFEMIIC X - T IMIETR T RE
NIETF, T4 bbb misery perfusion dRHIIZHO W
TERLEBE TRV,

misery perfusion o IREE T 4} S5 8 IR— N SEEIR
W& & fMifr L, rCBF, OEF 7z & ONCHEIR DL
BEERBDL VO BERD 5.

TIA o B # <, SPECT T ¢ misery perfusion
DR T E T, SABRBEOBEISRE, T&
Ol EicERRERICES LEDLS. 5%
S BITHRE Lz v

V. $& =&
1) SPECT <o rCBF, rCBV ojlliEix TIA »
BT ICE R TH - 72,

2) PET ic X » 4 SPECT T misery perfusion
#RHT %012 rCBF o4 T <, rCBV {jllE
T5Z LEFIEFICEREBEDRE.

AL OBEF L, 48 [B] H ARESHARFERES (B
FICTHRERLI.
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Summary

SPECT Measurement of Cerebral Hemodynamics in Transient
Ischemic Attack Patients
—Evaluation of Pathogenesis and Detection of Misery Perfusion—

Hiroshi ToyAMA*, Gen TAKESHITA*, Akira TAKEUCHI*, Kazutaka EJRr*,
Hisato MAEDA*, Kazuhiro KATADA*, Sukehiko KoGA*,
Norio IsHIYAMA** and Tetsuo KANNO**

* Department of Radiology, ** Department of Neurosurgery,
Fujita Health University School of Medicine, Toyoake, Japan

To evaluate the cerebral hemodynamics and the
pathogenesis by regional cerebral blood flow
(rCBF) and regional cerebral blood volume
(rCBV), 42 transient ischemic attack (TIA) pa-
tients and 9 normal volunteers were studied using
SPECT. We classified these patients into Group A
(n=23: no occlusion or stenosis of the internal
carotid or middle cerebral artery; non large vessel
disease) and Group B (n=19: chronic occlusion or
severe stenosis of the internal carotid or middle
cerebral artery; large vessel disease). We ob-
tained rCBF with 133Xe inhalation and rCBV with
99mTc.red blood cells. Of 9 normal volunteers
aged 43-70 yr (mean age 59.848.3 yr), the mean
rCBF was 45.8+5.1 (m//100 g brain/min), the
mean rCBV was 4.04+-0.4 (m//100 g brain). The
examination was done by comparing the values of
the affected hemispheres of Group A and Group B
patients with the mean rCBF and the mean rCBV
of normal volunteers. Eleven out of Group A

patients and 15 out of Group B patients showed
decreased rCBF. But of those patients, no patients
of Group A showed increased rCBV and 6 out of
19 Group B patients showed increased rCBV.
Thromboembolic mechanism which is of Group A
patients and Group B patients without increased
rCBV, and hemodynamic mechanism which is of
Group B patients with increased rCBV were con-
sidered as the main cause of TIA. Decreased rCBF
and increased rCBV in Group B patients can be
assumed as the misery perfusion as reported in
PET studies. We conclude that SPECT measure-
ment of not only rCBF but also rCBV on TIA
patients is very significant to evaluate the patho-
genesis and to detect the misery perfusion.

Key words: Single photon emission computed
tomography (SPECT), Transient ischemic attack
(TIA), Regional cerebral blood flow (rCBF),
Regional cerebral blood volume (rCBV), Misery
perfusion.
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