The Japanese Congress of Neurol ogical Surgeons

IBhERIRT 2 1N g 2 M IR O G M & pitfall

(= /5 2 1/ N 1] I N 2 N B B &
Ak # f# — Rk K 7/ B s

Effectiveness and Pitfall of Embolization for Cerebral Arteriovenous Malformations

by
Shigeru Miyachi, M.D., Takeshi Okamoto, M.D., Nozomu Kobayashi, M.D., Takao Kojima, M.D.,
Ken-ichi Hattori, M.D., Hiroshi lizuka, M.D., and Jun Yoshida, M.D.

from
Department of Neurosurgery, Nagoya University Graduate School of Medicine

The use of embolization for cerebral arteriovenous malformations (AVMSs) as the pretreatment of surgical extir-
pation and radiosurgery has recently diminished due to the passive application to asymptomatic patients and grow-
ing preference for radiosurgery based on its superior results. However, the embolization still plays an important
role in some difficult AVMs. It is particularly significant in terms of the following : (1) reduction of nidus size and
shunt flow, (2) elimination of inappropriate factors so as to achieve the maximum effect of the secondary treatments,
(3) treatment for associated aneurysms posing high risk of rupture. The basic concept of AVM embolization is not
to pursue total AVM obstruction by embolization alone but to avoid rebleeding and deteriorations of symptoms by
targeted embolization. To perform a safe and effective embolization, the following points are thought to be very
important : (1) understanding the angioarchitecture of the functional brain using various functional imagings and
provocative tests, (2) an embolization design and strategy proportionate to the secondary treatments, (3) nidus
embolization with materials that pose the least risk of recanalization, and (4) assuring appropriate perioperative
care based on the principles of risk management. In spite of taking such precautions the rate of compcliaions was
13.9%, and the morbid-mortality rate was 4.9% in our series. Two patients with an angiographic cure of temporo-
occipital AVMs suffered from extensive intracerebral bleeding 6 and 8 years after radiosurgery. Therefore, we
should reconsider the multi-modality treatment strategy of AVM, including embolization, and reevaluate its effi-
cacy based on the risk—benefit assessments.
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Table 1 Profile of AVM

Location Frontal (non-rolandic) 11
Frontal (rolandic) 22
Temporal, temporo—occipital 18
Medial temporal, trigone 9
Parietal 8
Occipital 5
Nuclear (basal ganglia, 8
thalamic)
Callosal, cingulate 6
Cerebellum 10
Brain stem 4
Size (ml) <5 6
5~9 14
10~24 50
25~50 27
50< 4
Spetzier-Martin 10
grade I 31
11 37
v 19
\Y 4

il 7 ORTLE, BOHEP 7 —2 % —L L To&ElzHE
3. BEsk, WBEER L OMEICT 5D OHENG
B LToEREIROONTETEHY ™, HMT 2
fa Btk o o M BEBIARIE 2, radiosurgery DRI E 12 W
fistulous feeder, meningeal feeder DFERMIIEH & F X
SHTWw3BY, —HT, F+ocERBEomE EW
KD & 2 BIMPEAPHE, drainer ZER S IMIRENFE D
At HIEAHEDO Y A 7 IME 2L, %2
D= HITHIALE & L TOERM NS 2 FRAEICEEM 2
BT 2HEL A5 BP9 K TIIREIC radiosurgery
R D ZERRMT % 4T - 7 HBRGI % bz, IMERIBRDAH
MR EIMT 5 & & b2, radiosurgery % DEFRKIESH
EDHEDEY P 74— VIOV THRS,

PO

W ITEE 8 ERICMENEEZ T 72 AVM 101 #1
(94 ZE=60: 41, VI9EM:37.7%) T, 2DIH b
BB L LT radiosurgery 1 67 i, FHifiAY 17 BlicAT
b, ERMiOHRF 3 EREROFET S 17HTH D,
FERA & LT 54 FlcRb % <, RE 25 6, B
MR 3 BT, 3% D D 19 HlIZFH % £ T incidental 12 %
HXNTw3, AVM O location {ETIZHIED rolandic area
PEbH% L (22 H), size & LTI nidus volume & LT
10~24 ml 732 %% % |} & 7-. Spetzler-Martin grade®™ T
1%, gradellIA3E% b % < 36 f3il, AT grade [1 3 31 f41, grade

IV 19 I TH - 7. WiR%E Table 1 [T, ATHEBIIRE
12 18 BIIC RO & 4, EEEE S & O 7 20 18D NFRIZ
intranidal aneurysm 9 f#, flow-related aneurysm 4 1,

proximal feeder aneurysm 7 fliC&H > 7z,

Poti=Yabsey

FERMIEE 1y ary Tirbhkds, 24 HITIEH
Bmliz 45V THT o 2. Rl F 12 flow-guided micro-
catheter % J V>, HEAMICTAZERYE TH 5 NBCA (n-
butyl cyanoacrylate) % V> T#R L 72, —H D/ SHEIR
R X ERZERYE (PVA; polyvinyl alcohol 3 X TUf a2 A
L) A7, J8F & LT intranidal aneurysm & 1 %
¥ v» T NBCA I T feeder T & %E 2, proximal feeder
aneurysm (3 broad neck @ 2 #l % & & 2 A )12 T saccu-
lar packing % 1T 7z, Flow-related aneurysm 22> Tl
AVM D E Sk L L, BIFEIN D 2h o7 1 HloAa
AT & BERELT - 7o, FRITRORIGHEICOWVLT,
FEH AT 122 2 SBRIBLINIZ, radiosurgery 13 FERHE 1~
25 #HORIZITbITW» 3,

fa R

85 BT 70% A £ nidus FEDRP 64, 2D )
% 7 FICIIERMIEIMERY oMK E 203, 26T
IR H % nidus DEHEZ A 2O, 7
VR A 7 RITOREENRBR S NI, WL Yo A
7 % 0D EFE nidus IS 2 ERMOBEMA4H (9B 3
BlUITD v =4 7), LR O&R £ 73BT
BRI 3l fThN T\ 5, SEEINIC X 2 E5HHE L
LT 9 filic—@M:, 5Bkt mEEE 24U .
SHHERBLOBIETOEL THA S LD event 1& 6
T, WERIEH 7 — 7 OVIRZHBEE I 9 v il 2 61 (Fig.
1), ZERYE DTS migration 129 overembolization
12 & 2 )81 3 4, catheterization IRF D I AR 2 £
5 MAEZERREEDS 1 BITH o 72 (Table2), ¥ 71k 24 I
R RMHIAHHE £ LT 9 FlIcHiBERZ RO, 2D
35 3 FIFERZE S FE S KBl D BIEHHE & & -
7225, Bh o6 fliz—BEoERTH -7, FERMiE 1
A AN oA L, FICAER AN o7,
ZhBBEOBEROAGHHE & LTI 3 FlICEED 5
#17-. Radiosurgery #5301 (2 R 141, 38 141)
WCHHIMEZ Lz 28095, 1413 large AVM D
& RO drainer BAZEIC X % varix ORRE, 14113
W% L 7 intranidal aneurysm OEHIFER & E 2 51
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Fig.1 A case of intraoperative bleeding
A ! Left internal carotid angiogram shows a large rolandic

AVM.

B : Just after the embolization of one feeder of the postcentral

branches from anterior cerebral artery extravasation
(arrows) occurred due to the gruing of catheter.

C : Extension of bleeding was protected by immediate

feeder occlusion.

D:CT scan showed subarachnoid hemorrhage

surrounding the embolized nidus.

Table 2 Complications due to embolization and timing of the
presentation of neurological signs

Timing Cause of complications No.
Intraprocedural 6
Intraoperative bleeding 2
Reflux of glue or overembolization 3
Thrombosis due to catheterization 1
Periprocedural (within 24 hours) 9
Ischemia™ 9
Subacute (within 1 month) 0
Chronic (later than 1 month) 3**
Rebleeding 2
Extensive ICH 1

*retrograde thrombosis or chemical reaction of glue
**all events occurred after radiosurgery

to. —7, PRUATE large AVM D ARTEA 2 Rl (e
50%) #%, radiosurgery %177 16z, 4 F#KIZIZIT
nidus DK% 572 b D D extensive ICH (intracerebral
hematoma) % Z7: L, FMivftHix2ZEL 72 (Fig.2).
TR T MTHERE % 170 72 17 (51T, gradeV O large
AVM o 1 % Fx < 16 BlCremtissfrbn T s, A
LRI b o 7 16, 50% L T DERETFME
MEITL7-boThh, MigicEbdTmuiNERz 27
L. S, BTy~ A4 72T L7250 b,
BAED & 2 5 47 T AVM D% £ 72 1 shunt DIk
ZARH TS, Nidus O size & EFEROFM RO

% 5 43 HlDOHFET T, nidus embolization 237 feeder T
fThittz 12 lTid 10 5l (83%) T radiosurgery EH{TIC
nidus D & & 7 3 MAR{GIZ £ % size @A D3A S NA-DIC
%L, 4 feeder T proximal feeder occlusion iZ#&#> - 7z
8 HITix 7% (88%) T nidus DHIRIIA SN,

£ B
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Fig. 2 A case of delayed extensive intracerebral hematoma developed 4

years after radiosurgery

A : Left carotid angiogram before radiosurgery showed a large occipital AVM

partially embolized 1 month ago.

B : In spite of uneventful postoperative course MRI taken 4 years later showed
the edema and small hematoma (white arrow) close to the AVM site.

C, D : Angiogram shows almost disappearance of nidus except for small early
filling of a drainer. The hematoma was surgically removed.
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YIZBWTH, %MDY complicated AVM 12 8 1} 3
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Fig. 3 A case of extensive nidus thrombosis following embolization
A : A large cerebellar AVM associated with intranidal aneurysm (arrow) was

embolized with NBCA.

B, C: The angiogram for planning for gamma knife shows further reduction in
size of nidus comparatively than that of the angiogram just after the

embolization.

D : The AVM was completely occluded 1 year after the radiosurgery.

MEREECMITEEO L% 7 L, BIGHESHEEICZ
32 L IRBMOHEHKETH B, Wickholm 553 NBCA (2
X DSERICER I NS AVM OFHEIZ R - 7 LR
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MEBEBREICC, ERMERZ LD nidus PREC LTV
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B TiE, FEfdic X 512 nidus O ML ASHET L T
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AR B2 ki, 72 & Z palliative THHEIEEZ
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/5 E0HEEOR, HINEEK 7 580 27 E0He
12 X b, Spetzler-Martin grade IV, V2 %$ 3 2 BEMAY G
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HAFIA VIZBOTHHRI N TORLD BLEXD,
HUIA 193 3T £ % > high grade AVM 12\ C I,
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Fig.4 The application of MR tractography for the embolization of AVM
A, B : MRI shows a left large occipital AVM mainly supplied from posterior cerebral artery.
C, D : The tractography demonstrates that the optic tract fibers in the left side shifts superiorly comparatively
than those in the right.
E : According to these data the feeders close to the functional area (arrow) was intentionally left without

embolization.
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