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Cerebral Hemodynamics in Arteriovenous Malformations
—— Comparision with Cerebral Angiogram and
Changes after Artificial Embolization —
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Cerebral hemodynamics in 34 patients with arteriovenous malformations (AVMs) were
studied by single photon emission computed tomography (SPECT) using N-isopropyl-p
['2%1] jodoamphetamine. Angiographic and computed tomographic (CT) findings were
compared with findings in SPECT. Hemodynamic changes in SPECT were also evaluated
in 19 cases after artificial embolization. Angiographic steal and low perfusion areas (LPAs)
surrounding the nidus were observed in 29 cases with a nidus of over 1.0cm?® in volume.
The size of LPA was almost same as the area of angiographic steal in 15 cases, and was
larger in 14 cases. In 8 cases of the latter group, venous hypertension also seemed to
cause LPAs, in addition to arterial steal. Hemodynamic changes occurred immediately
after embolization. In 6 cases of 11 cases embolized with liquid emboli, new low density
lesion in CT developed. However, LPAs in 8 cases including 3 of the 6 cases improved
in the long term. On the other hand, only one case of 9 cases embolized with solid emboli
showed newly developed low density lesion in CT. But LPAs got worse in the territory
of non-embolized feeding arteries in 3 cases, and improvemet of LPAs after embolization
got worse again in the long term in 4 cases. Hyperperfusion areas were seen in two cases
after embolization. SPECT was useful for evaluation of the hemodynamic effect of
embolizations. SPECT is safety, repeatable and useful for evaluation of cerebral hemodynamics
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in the patients with AVM, and is effective to treat AVMs.

Key words: arteriovenous malformation, '#I-IMP-SPECT, steal phenomenon, venous

hypertension, embolization.
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I. #%

BEIIRATZ (arteriovenous malformation: AVM)
ik, BMSIRERE S EEET2AEREE T, BEHORIM
BORERWE X - TEULRBOERNTOFETH
3. FoRAP I HM - BB - KEREE 7 KT & D R4 TotRE
FEREET 50, BERGHRBEI & - TLBMER (steal
phenomenon) ®#ARE LR KL, ABEEEMOER
AR EZ A ERELHBALRTVAY, Shenkin
52 OW|MELE, REMEROBERBELZVLICT
BlobickEA BREEREY WL R T &,
= OIEREBII S cRHEMER O ERERRBOFE
BLTABRO—EE R Tk ok, HE ZRITH
BOFEENEOES T L0 AVM BRHEEEMEMOE
ERBROFESEL TR DO H A M, MIERERT
R&oBE > CEMIC R Licig i,

—7%, AEOMME KT 5 A TERWNOES & BrfE
HFHROLERI L D, AVM OEFIC T HERN
PEEBIMCHAVLRA XD K> TRTW 5. BRI,
Bioh 5 — 7 VERMIIMER cH LBFR L b2 &
i LIL AVM ofEfimg&s»El s L3RS eEs
FETHY, TOMBROERYBOE(LERTTH &
ik, BRIREEEFOFENRERCS 2 28D
FTCEELEZLRD.

1980 iz Winchell 5% &k b BE# & h7c N-isopropyl-
p—{*°1) iodoamphetamine (IMP) X, single photon
emission computed tomography (SPECT) @ L —
F—& LT, RETHERVIELFEHTE, positron emission
tomography (PET) © X 5 K BMiAEEN < &K
MFEOTEH T, ELEREAIAL L -
Twb. APk IMP-SPECT %, AVM iE
Bl ki 5 BMBTEIRE, 75 & ONC MR B & O L,
B I UERMHIEOB LB L.

1. = E

1986 &4 b 1991 ¥ TOfE SPECT #f7-7c AVM
SEBIS4BIT, B16W, 18H, FEL2~57F (F928
X)) Thot. REMRL, HEEAHIMISH, TADA

il

FIF OB, BEURIAER 4 41, HMFBIFEFEM A E T
B RS 2L TR D 26, AVM I & A FEBEE
RB1BITH 7. HIMFITORKHMFAEEL S SPECT
FeoffiEd, 3rARBOLOREH FEML, 6,12,
15, 16, 18), 3~6 7 A2 61 (FEHI7, 19) TED12
Bl 1 ~29FTH - 1o, DRI b OFHiRfEx2 %0
LEEOH D LD 5 BT, FHERIEND SPECT %
TORESILTD 3 7 A% T, 108ELSETH -
= (FE#I5, 7,13, 20). 19BICERMKHE D SPECT
T -7, BERMBTONES 76, 126, F#hidls~
57F (E#31E) TH 1.

Ir. X *®

33Tk IMP %\ SPECT #1774, 14
DHIIREBHBRBAE L DL " Tc-hexamethyl
propyleneamine oxime (Tc-HMPAO) #Awiz.
TEHEE T 1988 FLIRTIE, BMHBHMBOH v < - H £
7 @ Siemens ZLC/75 Rota Camera ¥ & U Toshiba
GCA-601E Digital Camera, 1989 FLIREDFERI T Y
v BRI Shimadzu HEADTOME SET—050 #
Fuiz. IMP % 4~5mCi $8E#15~205%1C early
image %, 4~ 5B delayed image #HHE Lo,
Computed tomography (CT) FrR & O HBBE %17
57, SPECT BEH#, X514 A%&b¥5L5CL
T CT 2%¥ L. B o AIRMIZIT > 2
B, BFED CT LoEMFEEEK (low density area:
LDA) Oz, £0 LDA X385,k remote
effect? *#E 2 LN LETNE, AVM & 5 EHEHR (ow
perfusion area: LPA) BN L1z, LPA OG5
%19 % steal phenomenon DRSS HET B0, B
BhliR % o DO FIKREEIRR « AP ABEIIRR - KRB R
F E LCHEBEEERDO 7 REH3T, LPA OEE &
HEBALRIC feeder DBT HROAI LPA OFDL R
Hb0&, BETAERIZL LPA OBDHLhLID%
e T steal BIEH (ST, BELTWRWRED
LPA #@RH LI 58l% remote B (RF), L49EL
7.

MEBRFIFEA & LT 2RI, AVM ©
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nidus OEBRIEZELY oFkickh, NEFRY Lo
BEXTREXHEX0.4 (m®) THUMCER L.,
mid arterial phase T\ T, EHMEIROBES
EMR AT R% angiographic steal &¥f5EL, *DH
BIAr & SPECT L@ LPA #—HTAhE>hEH
Al FBRMEEEORAEL LT, © KWk
PEIRATO, ERCBROMACHED 585 h ik
@ medullary vein DS HE @ EhBIRRO,
Bese « PAE - B0 S OREFRICIZ, @ draining
system DIBRTEEBIRRHFEREBIRSE,, SBRE LA,
FRATIE, BT LES T feeder & canulation %
TOEBBRYWEZEALLLD (WFHERM) 2246 GE
#13, 13), BEKEREIRD 5 cathetelization L
ERA Tl (57— BRI MI76lT, BHE
DERAMEIT - 1oB% &) TEH26RIDERMFHD SPECT
Rt Ui, 5 L TR OBRIT 1T - 1tk SPECT
HfTocdb D, —BOERN A 1EEL LTk,
ERMIEATHIERWEC L VWEBRL D128,
Wik - BEO 2 B TlREF Lie. ERAPELE LT,
WHEZERYHE T2 isobutyl-2—cyanoacrylate (IBCA),
polyvinyl acetate (PVAc) %, BE@FZE@WEL LTk
1) 2 v F—sn, polyvinyl alcohol foam powder (PVA),
silk string V7. ERAHTH HHE SPECT ¥ To
iz, 2RSS 6 7ATH T, FRTHTEED
#3 SPECT %2fTVERMHERHOB LB L.

V. #& R

1. #E SPECT iR

EFOBKRAR, CT iR, NWERERR, kXU
SPECT OFrR%, Hm#, JFHmn#EcsdEaiRc
Table 1 iR Ui, HM#E (GEH 1~20) &IEHmE
(fEHI21~34) © nidus OEFE 7 v + LodoTl
w5 s, HMBECIETY 6.146.1cm®, JEHMEBET
12 28.9+35.4 cm® CIEHMBEO SRS K &\ HE
Bh -7 (p<0.05).

SPECT T, nidus RO CT ko LDA GEE®
EERL L < BKBE (perfusion defect) & LTHIH
Ehich, 26 (GEFIL7, 18) TRE -4 < LPAR
Bobhirh -t Fh 26 GERIS, 19) T, nidus
KLU CT £ LDA LSD LPA BB D ik -
fo. ZO4HRVThE nidus OFEEN 1.0cm® %
WO /IN&K AVM T, angiographic steal OFF R
LD Lot FEE 0.1cm® /&7 nidus
bbb S THEBNE . LPA BB hH (B

#J20) 2, angiographic steal »3%» bhd, BHEERk
& E 2R D O v ERRBIRF OIS & 5 BilRkED
LPA ¢#Fx2 bhiz. nidus DEREHSE 1.0cm® Ll ED29
B ¢iE nidus i3 early, delayed W31 @ image T
% defect & L TR LA, FABEOBIIL LPA B
bhi., Z0 LPA Tk delayed image & THEL MM
BHHRT. ThbHO0L6 T, BECREIES
TH T b iis angiographic steal HEEH B,
Z D29 > LPA 3, SEMN234, REV6HATH-
fo. AEIOKRHTIE LPA DL 3% EETAZ L2
BThoToh, BEHEOHIRE LT, nidus DX ER
AVM Tl - JEH A% EH 4, LPA OfEEMNA
WERIZH - 1. angiographic steal OHIEHfLE LPA
OFEFH O HERETE, 1481T LPA » steal &9 %
KETH Y, IFTRIERETS . BIRITHEEER
R, EEOMhHES >BFFRTIATRDOLR
Tetd, 20FfSLE LPA OFfr sz, 2Hc—& L
DETH T, BHE MK medullary vein OIEIRIL 4
Bl GEBI4, 5,13,20) TRHHh, TOHMLE LPA
B—H LT, Eihe#iRED, 25 - FAE - BFEk
FOREFRRNIFAITRD bR, BRkR2OBEEE X5
CHMICRET 5700, HllE Db DOREFE-> T
LLEZLRAMIM 3 ARWBOFEZERVT LPA #
angiographic steal OEF L O AW EHESh- 84l
(LPA OSMBRBELHEE N5 A%EEYL) T, LPA
OHBIZ ST 5 TSN ED W - BIRR OB B
L7 (Table 2). BA® 77t medullary vein OEAH
EHORICLD3H (5 BRE2H), BIREORE -
BEMARBE L0558 (5 HRE3IH), MRI ©C
HBH#IR (drainer) CHEMF#H MROBD L
LD 14 (R#), main drainer # Galen ABIRRIC
ABL048 (DLREE2H) Th-T.
2. ERWBOEEL

ERINER OB L2 REERYE s BRERWR T,
Table 3 =L 7.

RGEBRWE I & D ERET - 1141 - 11ETi320~
100 %@ nidus OFAZENE LRz, CT KTHilc/z LDA
OHBAZ R o548 - 5EF44 - 4 LPA
DRI ERD . MPEREIT - EMI3TIE, PAEXR
12100 % T CT 4%l LDA OHBERD h -
b, Witk LPA OHE LK ST EFHCHEL TS
LR, WELLBITFOBRCHELADL. =0
BRI ERREOBEL I A58, &b EBEOPE
R LT ERREIRIAGERYEOTMAKL & 0 TL



Table 1 Summary of Clinical, Angiographic and SPECT Findings

N LDA Angiographic findings SPECT Cf)indings =
No.|Age(Sex| Symptoms Location 28| on Arterial| Drainin Venous Perfusion mparision between
(em?) CcT Feeders steal systemsg abnormality defect LPA* anglzﬁr(?pﬁﬁiswal
1121 F | IVH cerebellum 90.0 | (—) |VA,BA (+) |GVG,TS (+) R LPA>steal
2115| M| ICH rt F-P 21,61 S |MC,AC (+) |GVG,S8SS (+) S LPA=steal
3147 F | ICH It F 18.9 | (—) |AC,MC (+) |SSS,ICV | SS occlusion +) S LPA=steal
4|11 | M| ICH rt basal ggl.| 11.2 S |IC,MC,AC,PC| (+) |GVG bilat.TS,SSS +) S LPA>steal
Ischemia 1t basal ggl. 8.4 | (—) |IC,MC,AC,PC| (+) |GVG stenosis (+) S LPA>steal
5132 | M| ICH t F 10.8] M |AC,MC (+) |88S,GVG (+) R LPA>steal
6|21 F|IVH callosal 7.8 M |bilat.AC,MC (+) |GVG SS occlusion (+) S LPA>steal
7140 | F | ICH rt F-P 7.5| L |MC (+) |S8SS,GVG (+) ] LPA=steal
8|26| F | IVH/Isch. | rt F 7.2 S |MC,AC (+) |IPS (+) S LPA=steal
9157 | F | ICH rt O 5.0 (—) |PC,MC (+) |8SS8,GVG (+) S LPA=steal
10} 2| M| ICH rt sylvian 50| M |[MC (+) |SSS,TS +) S LPA=steal
11133 | F | ICH rt F 4.8| M |AC,MC (+) |Sss (+) S LPA=steal
12116 | F | ICH rt T-O 4.5 S |PC (+) |GVG (+) S LPA>steal
13153 | M | ICH rt F 3.6 L J|AC (+) |SSS SSS stenosis (+) R LPA>steal
14|22 M| ICH rt O 1.8 (—) |PC (+) |GVG SS stenosis (+) S LPA=steal
15|10 F | ICH T 1.1 (=) IMC (+) |TS (+) S LPA>steal
16|12 | F | ICH rt basal ggl. 0.6 S |MC (—) |SSS (+) (—=)
17 | 46 | M | ICH It P 0.3| (—) |AC (—) |sss (=) (-
18|12 | F | IVH mid brain 0.1 (=) |PC (-) |GVG (=) (=)
19|35|M | ICH It F 0.1 M |MC (—) |GVG (+) (=)
20 | 47 | M | ICH it F 0.1 L JAC (=) |ISS SSS stenosis +) S
21| 38 | M | Epilepsy rt T-O 120.1 | (—) |MC,PC,AC (+) IGVG,SSS| SSS occlusion (+) R LPA>steal
22|22 | F | Epilepsy | rt F-P 85.8 | (—) |MC,AC (+) |SSS,TS (+) S LPA=steal
23|27 | M | Ischemia It F-P 49.0 | (—) [MC,AC (+) |[8S8S,GVG (+) S LPA=steal
24 | 16 | F | Epilepsy tF 21.6 | (—) |AC,MC (+) |TS,GVG | SS occlusion (+) S LPA >steal
25| 23| F | Epilepsy It P 17.2 | (=) |MC,PC,AC (+) |SSS,GVG| TS stenosis (+) S LPA=steal
26 | 31 | M | Epilepsy It F 16.8 | (=) |[MC,AC (+) |SSS,TS (+) S LPA=steal
27 | 48 | M | Ischemia | rt basal ggl.| 16.2| S |MC,AC (+) |GVG,SSS (+) S LPA=steal
28130 | F | Mass sign | cerebellum 12.81 S |VA,BA (+) |GVG,TS +) R LPA>steal
29 | 33 | M | Epilepsy t O-T 12.6 | (=) |PC (+) |GVG,TS | TS hypoplasia (+) R LPA>steal
30|25 F | Ischemia | It F-P 12.2 | (=) |[MC (+) |SSS TS occlusion (+) S LPA=steal
31 130| F | Ischemia it O 9.2 | (=) |MC,PC (+) |SSS, TS (+ S LPA >steal
32 |18 | M | Epilepsy | rt F-P 9.0 | (—) |MC (+) |sss (+) S LPA=steal
33|16 | M | Epilepsy It P 3.6 | (—) |MC,PC (+) |TS (+) S LPA=steal
34 | 35| F | Epilepsy rt T 3.6 | (—) |MC (+) |[SSS,GVG (+) S LPA=steal

IVH=intraventricular hemorrhage ; ICH=intracerebral hemorrhage ; Isch. =ischemic symptoms ; VA=vertebral artery ; BA=basilar artery ; MC=middle
cerebral artery ; AC=anterior cerebral artery ; IC=internal carotid artery ; PC=posterior cerebral artery ; S=small ; M=medium ; L=large ; GVG=great
vein of Galen ; TS=transverse sinus; S5S=superior sagittal sinus ; ICV=internal cerebral vein ; IPS=inferior petrousal sinus; ISS=inferior
sagittal sinus ; SS=straight sinus ; LPA=low perfusion area; % @ distribution of LPA ; S=LPA is in the territories of the feeding arteries,
and or in the neighboring territories of the feeding arteries ; R=LPA is in the remote territories from the feeding arteries.
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Table 2
N ) Size Draining Venous Comparision between
o.| Location (em?) systems abnormality LPA%| angiographic steal

and LPA
5| rtF 10.8 | SSS,GVG R LPA>steal
13| it F 3.6 SSS SSS stenosis R LPA>steal
21| rt T-O 120.1 GVG,SSS | SSS occlusion R LPA>steal
28 | cbll. 12.8 | GVG,TS R LPA>steal
291 rt O-T 12.6 GVG,TS | TS hypoplastic| R LPA>steal
241 1t F 21.6 TS,GVG | SS occlusion S LPA>steal
31 t O 9.2 SSS8, TS S LPA>steal
4] rt gel. 11.2 GVG bilat.TS,SSS S LPA>steal
It ggl. 8.4 GVG stenosis S LPA>steal

cbll. =cerebellum ; ggl. =basal ganglia ; LPA=low perfusion area; % : distribution
of LPA ; S=LPA is in the territories of the feeding arteries, and or in the
neighboring territories of the feeding arteries ; R=LPA is in the remote territories

from the feeding arteries.

ARk L, —RynBiREREE L4 Un, Tok
TREEIhILDEEL bR, BREOKEET LPA
OBALEFLIEEZELZLRBE LD, ZoOFILSMIE, -
1:. CT kFiic/ LDA OHBE»HH- 66+ 6 HD
5%, LPA OEMLOLE3IH - 3EH, LPA OHEER
CBALEDHEED NI LD IH - 3ETH T
Filcte LDA oFRIZ, TRTEEBR~OERYH
DOWATH -7z BBF SPECT #4717 3HITIE, IBCA
FROLSOTRARCERS L, PVAc 2FHL
L1BIT, VLolkAB®ELL LPA OFHBELRLR,
MR L FBOR RN S o,

EfERWE Y B BRI T, BEERWEL
Rir v nidus OFEReECE b Lo LR
Bicw, PAEER Y% TIHMliT 5 - LR -7,
HEBRWE A\ 94 - 15ETREFBIR~OERY
BoWA LD CT kit LDA BHBELE-L DI
100LTH 7. ZOWEER, £FT LPA o
ERFEDLRLH, Ficl LDA OHBLh -1k 3
Bl 3ETIREBLEFELZLBED bR, Thd 346
IEOMEBE T, EBRIWNTEETO feeder HH DM
TN TR S hie, R TEMK SPECT *17
WL OR4AEID B D, TRCT LPA OF/DNBR
BHhhi.

FERAT6 B S 4BH®IT SPECT %17 - -fEMI3L « 33
T, nidus BHCEOES L v L BEROE S
(hyperperfusion area: HPA) RRA®» Shi-. EF3]
Tik HPA OHBRC HPA EHEOMEOHEY CT

THRD, 6 BHED follow up Tl SPECT ¢ HPA
DOE%%, CT THREOHEBEXRBD. OBl
bR FRTIABCEBFET B, ERS3E SPECT
TO HPA OMEXHERLT, ERWo 3%
H# % 1T - %4, normal perfusion pressure break-
through (NPPB) & B 2 REHR & e S Lz,

HPA »Z® 5 hic 1 6% & DB SPECT 5{Th
hiz4 Bleflc, BRMEERICHE LTV LPA »
BRXTAMALRD L.

3. RFUES

FERI20 © TADARECRIE Lo ERERENfO AVM
T, feeder IEHAMEIRTH 9 drainer i3 Galen
KR CH - o, angiographic steal 34% KRBT
REBcOLBED L. AVM L h OERIIZED
Rosenthal 8k % CHI L, »2EOKRERERK T
FEARBCEROBIRM  ERRICHEA LTV (Fig. 1-
A,B). CT Tk AVM LIADORERZRD ik -
7z (Fig. 1-C). SPECT i} nidus Az LPA
o bhs e, SUOMEE - SEHE - WEECE T
LPA A8 -TE 0 (Fig. 1-D), FEE LCEBIR
EREEOTREEIRE S he.

FEFI23 : BMFEREE L DR AETHOBHMET X
O RIE LT R U KBRS feeder &3 2 ZRTEHE
EHEOK &7 AVM T (Fig. 2-A-1), ##io SPECT
Tk feeder OO & 75 & TR R ORI A BB IREER £
T LPA *##%7 (Fig. 2-C-1). FiABMEIRD feeder
b, silk AV 2EOERM AT L. 2EHD
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Table 3 Changes in CT-scan and SPECT Findings after Embolization
Case | Embolic (New LDA| %Embo- SPECT ﬁr'zdmgs In;cfirval Iﬁgﬁ% term
No. | material | on CT | lization Imgo{%rﬁent ch)}rsielgxlg Arérf)elaf[rggce emboli;;tion SPE‘%{}P
5 IBCA - 90 (+) - - 6D
7 IBCA — 80 (+) - - 6M
9 IBCA | medium 80 — (+) — 1D
12 IBCA small 80 (+) (+) - M unchanged
22 PVAc small 20 (+) (+) - 1w reworsened
24 IBCA — 20 (+) — — M unchanged
27-1| PVAc - 20 (+) - - 3W
32 IBCA medium 70 - (+) - 6M
34 IBCA | medium 90 - (+) - 3w
3%k | IBCA | medium 50 (+) (+) — 3M
133 IBCA — 100 (+) (+) - 5M improved
2 Silk - - (+) (+) - 6D
6-1| Silk - - (+) - - 13D
6-2 | Silk - - (+) (+) - 8W
6-3 | Silk - - (+) - - 2W
11-1| PVA - - (+) - - 0D
-2 | PVA — - (+) - - oD
-3 | PVA — - (+) - - 0D reworsened
23-1| Silk - - (+) - - 1D
-2 | Silk - — + (+) - 8D reworsened
272 | PVA - - () - - M reworsened
28-1| Silk - - (+) - - 0D
-2 | Silk - - (+) - - 6D
-3 Silk - - (+) - - 2W
30| Ball - - (+) - - 2M
31| Silk - - (+) — +) 6D reworsened
33| sik small - (+) (+) (+) 14D

* =intra operative embolization ; IBCA=isobutyl-2-cyanoacrylate ; PVAc=polyvinyl acetate ; Ball=>Silastic
silicone ball ; LDA=low density area ; LPA=Ilow perfusion area ; HPA=hyper-perfusion area.

ERMEEONEE TIL, WMAMBRSGEEE S
{7ab, nidus OFER LW Lich, FRMBRLY
D feeder XK ->Twi (Fig. 2-A-2). 8 B#D
SPECT Tt LPA OtE*#w» (Fig. 2-C-2), T
OBRNRELHEER L. LrL3r AL vBOHNSR
e BT 5 L oo, ERM6 ¥ ABOMERY
T, BIABEIROTEEE S nidus OEFOEMHNR
»hh (Fig. 2-A-3), SPECT T4 ERMIE Ao
L#i7s LPA B@EH bR (Fig., 2-C3).

FERFI28 : B~ OIBAER CREE L 7/ MR D AVM

<& 3 (Fig. 3-A-1). #ffii®> MRI & T drainer ®
U &2 Th 5 E VMBI OBIRPY I LLBAIH I /s M2
»Rwl (Fig. 3-B). REBELEL® TcHM
PAO T SPECT %17 775, WEIEEED LM
EORKMBIRERC £ ¢ LPA BXRA TV (Fig.
3-C-1). silk #HVTERFZTY, MEFEL nidus
DOERFIHEE L (Fig. 3~A-2), *0OE#ED SPECT
T LPA OEMAHERRD . (Fig. 3-C2). =D
B2 EOERMKAEM LA, LPA XX oML,
BERAER S EHICHE L. o LPA OFRELL
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Fig. 1 Case 29.

A: Right internal carotid angiogram, early(1) and late(2) arterial phase showing
the AVM in the right medial temporal region which is draining into the
great vein of Galen, and reflux to left basal vein of Rosenthal (closed arrow).

B: Left internal carotid angiogram, arterial(l) and venous(2) phase showing
hypoplasia of the left transverse sinus (open arrow). The venous drainage
of the left hemisphere mainly flows into the right transverse sinus.

C: Enhanced CT scan.

D: IMP-SPECT image. Low perfusion areas are in the right temporo-occipital,
left temporo-occipital and frontal regions.
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C

Fig. 2 Case 23.

A Left internal carotid angiograms. Before embolization(1) the AVM is fed
by branches of anterior (ACA) and middle cerebral (MCA) arteries.
Immediately after embolization via 2 large branches (arrow and open arrow)
of the ACA(2), opacification of the nidus has decrased in size without filling
of the ACA, but branches of the MCA have increased in diameters, Six
months after embolization(3), branches of the ACA are partially recanalized
(arrow heads) .

B: Enhanced CT scan.

C: IMP-SPECT images. Before embolization(1), low perfusion area (LPA) is
in the territories of the left ACA, MCA and the right ACA. Eight days
after embolization(2), LPA has markedly decreased in size. Six months after
embolization(3), LPA has enlarged again.
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A

Fig. 3 Case 28.

A: Left vertebral angiograms. Before(l) and after embolization(2).

B: MRI (T1WI, sagittal section). The nidus is demonstrated as a tangle of
signal void (large arrow) and a fresh thrombus is seen in the large venous
lake (small arrow).

C: HM PAO-SPECT image. Before embolization(1), low perfusion area (LPA)
is not only in the territories of the bith posterior cerebral arteries but in
the territory of the right middle cerebral artery. After embolization, LPA

has markedly decresed in size(2).
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Fig. 4 Case 33.

A: Left internal carotid angiograms. The AVM is fed by a large long tortuous
branch of middle cerebral artery(1). One week after embolization(2),
opacification of middle cerebral arteries except for the feeder is better than
preembolization and mild blush is seen in the surroundig area of the nidus.
The stump of the feeder still thick (arrow head).

Enhanced CT scan.

IMP-SPECT images. Before embolization, low perfusion area is seen in the
left temporo-parietal region. Two weeks after embolization, wide hyper-
perfusion area is seen in the left middle cerebral artery (arrow heads).

od
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Th, BIREOERIBEE L TWAEEL LA
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