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Table 1 Results of 123[-IMP tomograms on 20 patients compared with
planar images, XCT and angiograms

Number of cases SPECT Planar XCT Angio

2+

Cerebral infarction 8 Z ir ? i 8+ 1—
SND

Moyamoya disease 3 3+ ét %f 3+

Subarachnoid hemorrhage 2 2— 2— } t } i_
Vertebral-basilar insufficiency 2 2— 2ND 2— };I—D

Bil. butamihal hemoirrhagém T + = + 16

Cerebellar hemorrhage 1 + = ND
RIND 1 + — — ND

Venous angioma 1 — -+ +

Multi-infarct dementia (MID) 1 + — + +

4+ 9+

Total 20 14+ 14— lgi ol
2ND 9ND

+ : positive diagnostic findings, —: negative diagnostic findings, ND: not done
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X# CT T, 7 EETHMORIK % B H 0 i
T, 7 EFREA high density il S h iz
JFThHolz.

R L > 1 L R EMEHIR O | F T
X, X # CT, 18-IMP o SPECT & 1, i2, /%
HoORHBRRETH - 2.

Rtk S A B o/ | FlEk & O RIER
40:[B1H o RIND o 1 fflcix, X# CT I, &%
FTREZ BT E - 7225, 12BLIMP o SPECT
THBETLHL 2 TH - 1.

MmEER L, BHILERE A O EIRAEIC 2013 TR
WILEE BEEh, X# CT TLHREHI R
& N7z venous angioma o 1 ff ¢ix, 12[-IMP o
i~ DERMIRE PR TE Lo

SPECT & Planar 4% b+ 5% &, WiFEICLD
R (709) I L THEOZNIZ209,TH Y,
BH & 712 SPECT o 5 23F T /=, planar {4 T,
1BLIMP OERKTEMEZ R + 5 10, RE
DOAE, KESBIEAENSD D, SHEIOKRET
F—RIKEEER O LA DD LOKE S D
JRENWLE L &/ (Table 2).

IB[.IMP {2 k % SPECT |, KT ofL
BEVROEREKBENBD ShIFl0 S b,
3 45| crossed cerebellar diaschisis® 2S£ s h

Table 2 Results of planar images compared with the
size of diminished CBF on SPECT

Number of posi-
Number of ~_; :
cases tive findings on

planar images

Size of diminished

* Smaller than 1/3 of

cerebral hemisphere 5 0

From 1/3 to 2/3 of 3 1
cerebral hemisphere

Larger than 2/3 of 3 3
cerebral hemisphere

Half of cerebellar 1 0

hemisphere

fz. 2B 03 FTE P KKEIAR (MCA) Sk &b
% ix MCA IR & B KIHBIR (ACA) IR I )i
T EEETAED bR, —F, MCA #Higo
—EBICHERIE T 2 B o 2, %KREIR (PCA)
FIROAICERBET 2B H, BLX ORI D
ACA, MCA, PCA » + X T OfERICEREIKT %
B FITIE, /N~ 0 128LIMP 0EFITIIE
HENH LN -7z, % 7z, crossed cerebellar
diaschisis LI4} @ remote effect!) L Hih 5 123]-
IMP 05O T I Bl s hic o 7e.

IV. fEfIER

fEG 1 SI5g, Sk THHEER

BhwRE, KIESTHRAE. F28/H 0 XK CT
T, % MCA SIS IR 72 IR IR 238188 S h,
Z OB E ARG I X ) EH IR E h .
HEFRAT I O ring PRI HEIR & H T v B FEIE H afp:
B 0N T d 5 (Fig. 1A). 554855 H o 121-
IMP ic X 5 SPECT i, 7 MCA it X O
/R IR T 288 S hi (Fig. 1B).
EG 2 245%, Bk TE v E YL

A HIILIC T RE. 14 & I TE ACA,
MCA o FA% & € ¥ € Y I O WA S L OHNH
Bk (ICA) KA OBEE ORI B & hv .
FAIEH16H H I AR O FENSIE W & #F & 1TV,
WHIHBIURAHD 2[E, 'BLIMPICX %Y
vF U5 7 4 & H#ifT Lz (Fig. 2A). £l ACA,
MCA fEi A BB TR 2R, 2o
i3 2EHOREDS TEHT, Wl o®ENX
DVIEATH o o, BT, X# CT 383
SN IR R X D JL#iBA T & - /- (Fig. 2B).
fEG 3 4458, B TE Y EYHEAL
BERST4E4 B, MAHMICTRE. 7HE» D,
EORBREMSHIL, BS8HE4 H, mEERH
MifT & h, £ ICA KigHoME LMo € ¥ €
YILE ORAE S BLE & hiz (Fig. 3A). 5H, B
ENIMAE AR & 52T T th, KBS ICRER 2 8RR
L, X#CT Lk, BEFRIALALVWE S IZHK
ot BRSHES A, BLIMPIcL 3y v F 7
77 4 BREITES hic. KIKBE T b & KBS0
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T T, EREETABD LN, EAXEEIR
& 7g Ao 7= (Fig. 3B).
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ERHRAEIR O T E S EE L 22 R4 S A H Hig, 1231-
IMPIZX By v Fro740Tbh, KKRLE L
TA/PNBEEROEBUR FEET 5 2 L AVREh
7z (Fig. 4B). /N7 v ~ Lo A7 — v 3 ¥
BT,

fEGI 5 455%, Fvk. Tilfugk fusil
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IR EE IR O SGE R B ook L, Al
Z L&A ERETH - /- (Fig. SA, B).
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ATEARE IS 20 T, R O T 23 8lgg & h /- (Fig. 6).
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iR & K= B P O R W RIS A 8L 42 & h /- (Fig.
TA). L% %% Tk, & MCA, 45 PCA npi%
MER® btz (Fig. 7B). BLIMP I X % o v +
757 4 TiE, % MCA SISO TN %
W B &L b, WRTEHEE, DHEIE ZHER
B OEEE DMK T v b Iz (Fig. 70).
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Fig. 1

T4 L 45 P BB 12 $31F %, N-isopropyl-p-[1231]-iodoamphetamine (= J % Bdifiifi > =

!

FUT7 4

Case 1 with cerebral infarction. A: X-ray CT at the same levels with Fig. 1B,
showing a large low-density area (a: plain) and irregular ring-like, nodular en-
hancement (b: enhanced) in the left middle cerebral arterial (MCA) territory.
B: SPECT at the level of orbitomeatal line (left), 3 slices above (middle) and 2
slices above (right). Areas of hypoperfusion are demonstrated in the left MCA
territory and right cerebellar hemisphere. (These 3 levels are also utilized in the

following SPECT figures.)
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Fig. 2

Case 2 with moyamoya disease. A: Serial SPECT at day 9 (a) and day 42 (b)
after the operation. A low perfusion area is noted in the left anterior cerebral
arterial (ACA) and MCA territories, which is more prominent in the second
investigation. Perfusion in the right cerebellar hemisphere is also diminished.
B: X-ray CT corresponding to SPECT shown on Fig. 2A.
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Fig. 3 Case 3 with moyamoya disease. A: Right carotid angiogram. Distal portion of
the right internal carotid artery stenotic (arrow) and neonetal putty vessels are
noted (arrow heads). B: SPECT showing mild hypoperfusion in the subcortical
region, in the basal ganglia and in the thalamus.
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B

Fig. 4 Case 4 with cerebellar hemorrhage. A: Serial X-ray CT at day 10 (a) and day 29
(b) after the event. A high density area in the right cerebeller hemisphere at day
10 disappeared at day 29. B: SPECT at day 29 after the event. A low perfusion
area is still noted in the right cerebellar hemisphere.
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B
Fig. 5 Case 5 with bilateral putaminal hemorrhage. A: X-ray CT scans performed in the
Ist (a) and 8th (b) week after the event. The first scan shows a large high density
area in the right putamen and a small high density spot in the left. The low density
area in the left putamen (arrow) is due to an old lacunar stroke. B: SPECT cor-
responding to X-ray CT shown on Fig. SA. The decreased blood flow in the right
improved at the 8th week (b) compared with that of the 1st week (a).

Fig. 6 SPECT of Case 6 with reversible ischemic neurological deficit showing a low
perfusion area (arrow).
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G

Fig. 7 Case 7 with multi-infarct dementia. A: X-ray CT at the same levels with Fig. 7C,
showing bilateral subdural effusions and periventricular lucencies. B: Angiograms
showing the obstructions of left MCA (left) and right posterior cerebral artery
(PCA) (right). C: SPECT. Perfusion is diminished in the left MCA territory and
slightly low bilaterally in the antero-parieto-temporal region.
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Summary

Scintigraphy of Cerebral Blood Flow with N-isopropyl-p-[123I]-iodoamphetamine
in Cerebrovascular Accident

Teruki SONE*, Masao FUKUNAGA*, Nobuaki OTSUKA*, Akira MURANAKA¥*,
Shinichi YANAGIMOTO*, Tatsushi TomomiTsu*, Rikushi MoORITA*, Yasumasa
KAJIHARA*, Souichi NisHISHITA*, Shimato ONO**, Akira TERAO**,
Masaharu SATOH*** and Akitsugu KOHAMA***

* Department of Nuclear Medicine, Radiology, ** Department of Neurology,
*** Department of Emergency Medicine, Kawasaki Medical School

In 20 patients with cerebrovascular accident,
cerebral blood flow was estimated with N-iso-
propyl-p-[123]]-iodoamphetamine (123I-IMP) using
a rotating gamma camera, and the findings were
compared with those of X-CT or angiography.
123[.IMP study demonstrated the areas of dimin-
ished cerebral blood flow in 14 cases. X-CT also
demonstrated lesions in 14 cases, however, 123]-
IMP study delineated the lesions more precisely
corresponding to the neurological findings. In
cases with cerebellar hemorrhage or reversible
ischemic neurological deficit (RIND), the lesion

could be established only by 123[-IMP study. It
was demonstrated by 123I-IMP study that vascular
stenosis or abnormal vessels seen on angiography
in patients with vertebro-basilar insufficiency or
venous angioma was not necessarily accompanied
by diminished blood flow.

It was shown that scintigraphy with 123[-IMP
was a non-invasive, safe and extremely useful
method to estimate the regional cerebral blood
flow.

Key words: 123[-IMP, Cerebrovascular ac-
cident, Cerebral blood flow.
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