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Assessment of Regional Cerebral Blood Flow (fCBF) in Cerebrovascular
Disease Using SPECT and N-isopropyl-p-[123]] iodoamphetamine (IMP):
Comparison with IMP Hemispheric Uptake Count and Mean CBF by
135%e Arterial Infusion Method

Hikaru Seto*, Ryusuke Futatsuya*, Tetsuya Kamei*, Kuniyasu Taki*,
Masao Kakishita*, Atsufumi Moto** and Toshiro Endo**
Departments of Radiological Sciences* and Neurosurgery**, Toyama Medical and Pharmaceutical University

Research Code No. : 705.2

Key Words : N-isopropyl-p[r2:1] iodoamphetamine (IMP),
Single photon emission computed tomography
(SPECT), Computed tomography, Regional cere-
bral blood flow (rCBF), Cerebrovascular disease,
IMP hemispheric uptake count

Regional cerebral blood flow (rCBF) was assessed in patients with cerebrovascular disease using
single photon emission computed tomography (SPECT) and N-isopropyl-p-[***I] iodoamphetamine
(IMP). Twenty patients with cerebrovascular disease had both IMP brain perfusion and CT studies per-
formed within seven days of each other except for three cases. Sixteen had positive and four had
negative perfusion studies. Of the sixteen patients with positive perfusion studies, two had negative CT
studies which were performed within eleven days after the onset of symptoms. In the fourteen patients
with positive perfusion and CT studies, eleven of the studies revealed areas of perfusion defects that
were larger than the areas of low-density on the CT studies. Of the four patients with normal perfusion
studies, one had a positive CT study showing small lacunar infarcts, which were beyond the resolution of
SPECT.

Ragional CBF was also assessed in ten patients using 1**Xe arterial infusion method. Relationship
between IMP hemispheric uptake count (y) and mean CBF (x) was examined. Good correlation
coefficient was obtained; r=0.73 (p<0.025), y=2.37x — 22.75. SPECT with IMP and measurement of
IMP hemispheric uptake count were simple and clinical use to assess rCBF in patients with
cerebrovascular disease. '
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BRTRmE#HE L v Fv—v 2 vEHED S
Wik A SERFERATHEXe D27 V7 T v AE
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H381keV AR\ oD RREDE S, & BRI
DRTOHEBMLIESD Z ENTERVWREANE
b, BEEREMEZEL T\ 5, 1980412 Winchell
B 2B & L 7o N-isopropyl-p-[*?°I] iodoam-
phetamine (IMP) 3%z O BBz X b, IEHHE
DB, FEIOTEER CRIRICERICER &

Table 1 Summary of 20 Patients with Cerebr

SLIMP o SPECT {§1iz X % Jpd il B S o Jo P Bl 3. o E il

NBZEXGHY, REMILEA » — < v 7 B
ELTHFRTESZ EAREShIV?, 4,
Fiz X h IMPoDsingle photon emission compu-
ted tomography (SPECT) i X 5 ARID BRI
MO ZRITCOEROFHE L S h, FOHRKE
PG ShTW539,

BAunpmEEEEZ R T, D IMPD
SPECT & X# CT & tbigz, 2) IMP o g
BRIBHLGTH & ' Ke BhIERRIT & 5 42F3R S 39 4 1M
WEBD L2 1Tiz\, IMP ® SPECT {& o 5T

2 T T
vascular Disease.

IMP-SPECT Xeray CT
Patient Clinical Neurological Duration Duration
No. Age/Sex Diagnosis Findings after Onset after Onset
of Symptoms Results of Symptoms Results
I cerebral r hemiparesis - ; )
1 6/ F infarction dysarthria 40 day =) 27 day (=)
2 70/M }égﬁ_ﬁ?f&l r hemiparesis 3.5 yr (+) 3.5 yr C+)
1 cerebral r hemiparesis N o Y
3 58/M hemorrhage r sensory deficit 50 day + 30 day (+)
i w/p st I sided weakness 1 day (+) 0 day =
aneurysm of I.PCA  binasal al F—Y
3 57/M arachnoiditis hemianopsia 8 day - 6 day (=
6 68/M incjf:'?:tt)f:r]l r sensory deficit 60 day (=) 53 day (=
| cerebral r homonymous : RN
7 47/M infarction hemianopsia 2 day (+* 2 day (+)
8 se/m | cerebral r sensory deficit 5 yr () 5 yr (+)
9 syF japarachnoid headache 45 day (+)* 16 day +)
1 cerebral r homonymous i ’ .
10 5/F infarction hemianopsia 70 day (+)* 23 day (+)
multiple lacunar r facial palsy o .
1 0/M infarction dysarthr[i)a 7 day (=) 6 day -
" 1 homonymous
12 /M [ cerebral hemianopsia 28 day () 2% day (+)
infarction dysarthria
1 cerebral r hemiparesis : ! -
13 79/M infaretion aphasia 31 day (4 28 day (+)
r cerebral 1 hemiparesis : .
14 65/M infarction dysarthria 7 day () 6 day (+)
moyamoya disease r hemiparesis e q
15 14/M r sensory deficit 9 day (+) 8 day (+)
16 69/M }nﬁ%ﬁ?fgg r hemiparesis 11 day (+) 14 day (=)
r cerebral 1 hemiparesis i .
17 5/M | farction e 15 day (+) 10 day (+)
1 cerebral r hemiparesis : .
18 5T/M  { faretion aphasis 30 day (+)* 35 day (+)
19 7/F  moyamoya disease  r hemiparesis 1.3 yr (+)* 1.3 yr (+)
20 57/M  moyamoya disease  headache 60 day (+)* 40 day (+)
*Ischemic areas demonstrated on IMP-SPECT study appear larger than
low-density areas on CT study
(42) HAEREE 458 $£8 5
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2) B%
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THE26ME, IMP .k 5 SPECT 2 fifT L. &
Bl SPECT WfToiicBE i Filrx T\ 5%
MmO 2 4 0otk O BE LR &0 St
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£, FIE 5 ~TIR TIFHEMILE5. 4 TH » e,
IR H ORI IMEEZEL3M, = ¥ = ¥IK 3 M,
BitHam 161, —BYERELRELG, 7 =BETH
I 16, MEWRE 1FIThy, BRZENIEED
TEERER, X CT B X ORNMESEHRCL b
fTote., BEDOARS L OCABIRE MR RS
Table lic/am L7z,

3) Single photon emission computed tomo-
graphy (SPECT)

YVFVU—TavaATEIOT - s EER
Bf=RAF-—BPTa ) A-2—%EELL
GE ##» Maxi Camera 400A/T 3 X U Maxi
Star #EHA L, SPECT3=%AF—v 4 v F
v %#159KeV+10% & LT, IMP &304 H XD
BIERFEE20cm & LT 1 7 v— 4308 T645
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Table 2 IMP Hemispheric Uptake Count and
Mean CBF by “#*®*Xe Arterial Infusion Method in

10 Patients.
. IMP Hemispheric
Patient Kgpta&ie Coul}t ) Nl[fﬁ}% (iBF )
X 10* count, ml/100g/min
No. Age/Sex administered dose)
1 76/ F 56.3 33.1
2 70/M 38.1 19.8
5  57/M 48.7 42.7
6  68/M 56.0 36.5
7 47/M 16.8 22.1
8§  56/M 34.2 il
15 14/M* 119.3 53.8
16 89/M 94.1 35.6
17 55/M 84.5 33.3

*Assessed after the operation of STA-MCA anastomosis

SPECT @ COBMAT R T h b BRBERD
E£RETHRTH Y, 2061661 (80.0%) TR
Bdbiie, U LERIBMERROEREHE AT RixR
Hdbhhichoiz, X CT #2044 1541(75.0
%) CERNFESR LY DT, Lrl, MEDA £ —
HRECEBHEFFRYE L1461 1141(78.6%) T
IMP @ SPECT i3 X# CT B X b 4135 »ic
REEcmFME FTAT R %8 L7, SPECT &
WD 4 FiFh 1 Flo R TXE CT BABMETH -
7o, TOEFABEEECMAREOWA O OK
B A H mm @ /s & 7z lacunar infarction @ fE i
TH - T EFAFESLD. L Lo 3 EF T X
CT B bEHETH - o, Xk CT &4 © SPECT
BEEMED 2 FEEPIRBIERIRA 1 A L11HTH D,
B RIE D bIREHR  THEVWEMTH -
(FEBIES 4, 16).

2) IMP 0B BRIZEUEH 5 & 1*2Xe 0 R 57T &
& DL

14555 793 % T D BE T IMP o B AIREER
EEET 3 & 93X e BYEERIT X B BAIRERR © F iy
BRI & & D Hi xR TR - 7, Table 2 2% DA
RerlLic, MFOMEBEGE IXr=0.73 (p<
0.025). EiERIXy=2.37x—22.75& BIFTH D
IMP O R6ERRIERGHEL & ' Xe BiFEEIC & 5F
R4 18 & v ARBE B = & A3 Ao 7o (Fig. 1).
3) fEF
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Fig. 1 Comparison with IMP hemispheric uptake
conut and mean CBF by !'*#Xe arterial infusion
method.

(EFI 1] MM. (No. 4) 785, Zik, —@H:MM
mEmFfE (Fig. 2)

WBFI694FE 2 A28 B E TR OB N FIELHBE L,
Wz B ABZ, 2B O X CT RCIRER
R@ZED b hied »7h IMP o SPECT #Ci
ARIEEZEE D AR T CEE O MET 2 2
Wi, AHEBEEIIRER CI3AP K MEIR O M, 3
WikER RS, 3 A3 HRERFREXHEL T
& o le DR BAISREIIR—F K RBIIR Y& 1 % JE1T
L, —RiiEROHELRD bhic,

[fE#I 2 ] T.H. (No. 15) 14/, B v
" (Fig. 3)
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Fig. 2 78-year-old female (No. 4), Transient ischemic attack
A. Initial IMP study obtained one day after an acute onset of symptoms shows
a slight decrease in perfusion in the right temporal and parietal lobes (arrows).
Left ; Coronal section, Right ; Transaxial section, 5cm above OM line
B. CT study performed on the day of an acute onset of symptoms however

shows no abnormality.
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ERFM S 5 = & AR R X ORI A
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X TAETH B, BEZERLTWAXe D
Bz V735 AECL 5 RPTNODHEEREL®Xe
DOYERFFEIP5.30 LKL, WOoTHHTTE
HFIEEH S y O = 34 F—H8lkeV &1&
{, av 7+ vEABOKELZ T, SMENE
Ve 8 B O GRS o T R L IR B % B ¢ & T
REEDD 57239, Lo LI Winchell Bz X 5 ¥
iz % % + % N-isopropyl-p-[***]] iodoarnpheta-
mine (IMP) ®Bi% » SPECT B O Y Ric X
D, RFTBIEOZRTOERDO AFHATRE L
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Fig. 3 14-year-old boy (No. 15), Moyamoya disease
A, IMP study shows a marked decrease in perfusion in the territory of left
middle cerebral artery.
B. CT study however shows a small low-density area in the left temporal lobe
associated with a dilatation of left Sylvian fissure. Left ; Coronal section, Right ;
Transaxial section, 3cm above OM line

D, BEFEIE D T < BGHER o I HE R RE O FEA
BTCEBI IS TET B,

o~ DM EREEEEE ©O IMP @ SPECT #
DS TI20EEFIH1661 (80.0%) TMFEE T %
Rz, ¥ IMP D SPECT &5 X X #CT
BOTE CHHERT RE 2 L 14EFF114] (78.6
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FEEEYE L (Fig. 3). thixX#CTHTRD
TR SR ORI RIR O B EC B SR FE L,
IMP @ SPECT &t EhTtwb:E2bh
foiv, 2 EHIT IMP @ SPECT &0 LB Ar R4
L7=2RAEZ 1 B L11H B o—BMERE i F&{F
EBEEEACH Y, EBRIKLE, ABBEREEK
BHTH-T, IMP © SPECT & COEMRT A%
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