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G : Left vertebral angiography (anterior projec- C : Using the transmeatal approach, the tumor
tion) showed intense staining of the tumor inside the internal acoustic meatus was

(red arrowheads) with arteriovenous (AV) completely dissected from the facial nerve.
shunt (blue arrowhead) fed by the anterior
inferior cerebellar artery (AICA).
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Surgical challenge with preoperative
embolization for large hypervascular
vestibular schwannoma

Ken MATSUSHIMA ", Michihiro KOHNO ”, Yusuke ARAI ”, Muneaki KIKUNO ",

Hitoshi IZAWA ", Takao HASHIMOTO "

1) Department of Neurosurgery, Tokyo Medical University

Vestibular schwannomas with high vascularity
are rare, and surgical treatment of such
hypervascular vestibular schwannomas is
challenging owing to excessive bleeding of the
tumor, and rapid and frequent postoperative
recurrence. We here present a patient having a
large hypervascular vestibular schwannoma fed
by the anterior inferior cerebellar artery (AICA)
and middle meningeal artery (MMA), with
arteriovenous shunts from the AICA. Preoperative
embolization of both the AICA and MMA feeders
successfully reduced the tumor vascularity, and
safe and sufficient surgical resection was
accomplished under careful neuromonitorings.

AR FHRER  vol.31 no.3 2021.5.

The prevention of postembolization neurological
syndrome, careful provocative tests, and
appropriate embolization materials are important
for safe embolization, and arterial spin labeling
(ASL) MRI is useful for predicting tumor
vascularity.

Key Words : acoustic neurinoma, cerebellopontine angle,
embosphere, n-butyl 2-cyanoacrylate, skull
base surgery
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AR AE (IR s ) 1%, BRI C &5 R IS4 2 4 L (hypervascular
vestibular schwannoma : HVS), Z® X 9 76 -C i JEAM7 1 H i P & B 721 T2
B DBR TR A L, BRICHERTAZ NSV Y. chitkeid, £
D & 9 %% HVS 269 A HTEHAl R R S, € L CRAeRBHRELZBRLTE
7o B, 2013 4R LU AR Y |2 LS YA 2 T TR AT b 17 > T e 2 27
WE OHEMRERE & 20, HVSIEH F/MEEIIR (anterior inferior cerebellar
artery : AICA) 7z EHEE EIIIR R 22 5 O W SR Y2 0D 5 2 &% WS,
25 OHEE B BIIR R O FIEBIR I3 3 2 MRS O W 1D T 07

4, 41k, AICA B L OHEEEER (middle meningeal artery : MMA)
KRB & BE 2 ik 2 38, Bk S v > b &2 PE ) AR E Lo U, 4w
FERMDHRTH o o —FMiBI 2 B L 72O THET 5.

Il iE 61

533 1 26 Kk

E o eI,

BEAERE © TADA

FKIHE - I DR IEIE % L.

BURRE © 9 1 4EHI 2 S AT 2 B L Tz, TR AREDOBRITHRAE S
72SHER CT Wi TEFERIIS A/ NG SRS 2 JE W S, RS A H 912 S FHE A
Eholz. HBIIHBRL TWiadroi.

ABCRERIRE2PT R © BRI, B L, AR TH Y, Zoflh, Bk
JRIE R BRI A1 SESTRR % 5500 7 A i S i e L.

BRA R M S M A (400) T625dB, FEEHHBEEMAICT10%
(90 dB), ImEERMARA I THPOL, HiEEFH BN - WHEM & b ICRHE, E
B B EERS OMI 2 L, BEPERNEEOS I T# X D HBEZR L.

PR BRI AT, ¢ RN E BN B X O NG A5 1 5 C ol S B N
PEIRZE % 300, RiBERIACINIE & 227 L 7- (Fig1A). JESHEIE T2 8k 2 ik 2 250 12 E

BLTBY, FISFEEEZACZ S TED, FEENEICIE flow void Z 788 72
(Fig.1B). Arterial spin labeling (ASL) MRI Ci&, M5 & PHMALKE L 0 HS 22 7%
Efg 5 &R L7z (Fig1c). WM #E <1, 45 MMA #fikk (Fieab) 3 X U8 AICA
DOBFIRY v > b PR SR Y% (Fig1G) % #2®, Teranishi & * D43 (Table 1)

% %
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A : Preoperative contrast T1-weighted MRI displayed a large vestibular schwannoma compressing the brainstem in the left
cerebellopontine angle.
: T2-weighted MRI detected peritumoral edema around the middle cerebellar peduncle, and multiple flow voids.
: The high intensity on arterial spin labeling (ASL) MRI (yellow circle) suggested hypervascularity of the tumor.
: Left external carotid angiography (lateral projection) showed a tumor stain fed by the petrosal branch of the middle meninge-
al artery (red arrowheads).
E : The feeder from the middle meningeal artery was occluded using the Embosphere particles and coil embolization after careful
provocative test.
: The tumor stain disappeared after feeder occlusion (red arrowheads).
: Left vertebral angiography (anterior projection) showed intense staining of the tumor (red arrowheads) with arteriovenous (AV)
shunt (blue arrowhead) fed by the anterior inferior cerebellar artery (AICA).
H : The n-butyl cyanoacrylate (NBCA) with Lipiodol was used for occlusion of the AICA’s feeder owing to the rapid flow of the
AV shunt.
1: The tumor stain from the AICA disappeared after feeder occlusion (red arrowheads).
J : Decrease of the enhancement inside the tumor suggested successful devascularization of the tumor. Postembolization MRI
also displayed tumor shrinkage (approximately 2.5mm decrease in each diameter).
K : No ischemic lesion was detected on DWI after feeder embolization.
L : The loss of signal intensity on ASL MRI (yellow circle) also suggested significant devascularization of the tumor.

oO0Ow

[o Rl

AICA : anterior inferior cerebellar artery, BA : basilar artery, MMA : middle meningeal artery, VA : vertebral artery.
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I2C Type 2B, Tanaka & 2 ®%4 (Table 2) 12T Grade 4 \2HI4 L7z

W R R - OB E 2 REBMEEZZEL, %4> 7+—AF 3>
%VF%ﬁW,W9E%KWW%@W%WﬁT%C&&&OE.%ﬁ%mﬁﬁ@ﬁ
(postembolization neurological syndrome) FEFHMIZNRS X & V' % ZERANETH X
DIRGBMRE LY. RETRE T CARBRBIRIC 6 Fr ¥ — X &AL, &%~
) ALL7zt%, 6 Fr FUBUKL %4 74 » 7 A7 —7 NV BHA Y7 v 7)) %A
BIRICRAE L, /& MMA $ifkBi % T~ A 7 0% 7 —7 )V Excelsior SL-10 (HAZ b
FAH—) FHFEL FEMIZTI%Y FH 4~ 30 mg % H\W T provocative test
ERATL72E Th, HEAS 3 &Y ABEARRSE SRR O B % B 7 Y.
PRI 19 2581242 L 7=, Provocative test Byl Cd - 72725, Embosphere” (H
LI D) bARFRMEEL ) KETH S Y 500 ~700um ZRRL, <4 7
O s 7 —7 VHETFO29 60 545 A ML THEALZ. Embosphere & H\:72
JEE N ZEAR S C o0 R BB AR D R 2 MR L 7212, FEBAE PR O 720 DA il
FER L LT, MMA A2 7 5 FF 34V AXIUM PRIME 3D (HAX Fha=v 2>)
(Imm X 4cm) ZWEL, HFEEOEREZHKT Lz (FiglE F). fHiWwC, FifEEH)
WRCHA T4 7 AT =T VEREL, AICAIZBIT S IEFIMEOFBIER LD
D, KEIME F T~ A 7 1% 7 —7 )V DeFrictor Nano Catheter (BKHI{ELKNX—72 7
AT AT H) ZFEL BEIRER IS TER T EME 2 S MM - N~

WM I N W &2 TR L 72,

KEBITIEX, 427087 =T VAT EGER L TEETI WAL I L, BE
RELTRE - DMNENOEFESTBEOBBE LW EPERTE LD
provocative test (&7 L7225 724%, @I AICA T3 provocative test & JitifT 3
%2 ENL. BEIRS ¥ v MEBIC L D MR, SN OZERY R 2 &
ENBZEND, ER AP SIS n-butyl 2-cyanoacrylate (NBCA) % 5
RU7z. ML 72Y EF F—=" T66%ICAML 72 NBCA 2 v THKR L (FigH),
MES R DK & RO 72 (Figl). TNFE TOREBRL Y, MFRHSIE CIZBEFE & e,
IR EED NBCA % W 7255 IS KA O FENE S E IR ME DR A D fa i)
EZOND0, FHEEO NBCA 2 #IR L7z ek, o2 aMERo MBI
RO o7z

FERAN R MR R - SRl 8 H H IR MRI % 7T L, JESE SR o B iRz %
DFEW 2 WE L B S D2 JES O/ & R 72 (Figd). JLHGRFIGIC TR I
9 R D MBLUIFRD§ (Fig1Kk), MLtk 2 /"R§ % ASL MRI TOfE KT %
w7z (FigiL).
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Angiographic classification from Teranishi et al *

Type A Type B Type C
No AV shunt AV shunt from VBA AV shunt from ECA
Type 1 Type 1A Type 1B

Stain from only VBA

Stain from only VBA
without AV shunt

Stain from only VBA
with AV shunt

Type 2
Stain from VBA and ECA

Type 2A
Stain from VBA and ECA
without AV shunt

Type 2B
Stain from VBA and ECA
with AV shunt from VBA

Type 2C
Stain from VBA and ECA
with AV shunt from ECA

ECA : external carotid artery,

VBA : vertebrobasilar artery.

Angiographic grading system from Tanaka et al *

Grade 1 No feeding
Grade 2 Slight tumor stain fed by either VBA or ECA without clear tumor outline
Tumor stain fed by both VBA and ECA
Hypervascular Grade 3 o
estibular L . .
v Strong tumor stain with clear tumor outline fed by either VBA or ECA
schwannoma - - —
Grade 4 Strong tumor stain fed by VBA and/or ECA with early venous filling

ECA : external carotid artery,

FHi L -
WU TR
72225, BILUZHS 222 LWHIS THh - 72 (Fig2A, B).

W EEE L, R— IV EmREHE

VBA : vertebrobasilar artery.

=7 R FHAST, FHMURRIAT BB O BRI & HlBx L 7.

LimE=s Y v rhBE L.
B & NES R B O IE A 2 I X B LoD A N IESS 2 fa i L 712, NHE
ZHIB L, WHEMNES R % B O FHE L 2R L7 (Fig2C).
L0 LRIEMBEHR EE 2 b7,
K85 TRY, HEEMETE=5Y ¥ 7 ORIFET b
DJEPH D I < G % AT S, 95% VI BRAREE

B SUH

FEEREMREDEST L T v Z & iR L 712 IS NUE % HifT L

PRIIRRE: 2 L PR T i e
JEH5 0> AR ML
TR RE

AT

PN B T8 BH 1500 £ C L BRTH AR 158 < SER L L
BT W/z7-% (Figep, E), %
DO EFC TESHB 2T L7z

W HGE - MAESRIZEIFCH Y, House-Brackmann'” grade 1T o i i ik

RTINS,
hor
ONFKT + B =7 v THE
JEES D FRBE K1
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WHERB) R &

DT W\,

Z DA AR RE TR

3RO o 7.

BODHDITH -7 (Fig2F, G).
TIXHE L7

BUE,

itk
PRI AR S A7 1.5 4 H#%
Ma4rHO7r2—7 v ST

3% MRI Tl BRI
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“ Al: Front. M. E Al: 1162 — 312 uV=27%

A2: Orb. Oculi M. r A2: 557 =158 uV=28%

A3: Orb. Oris M. W\AS: 1180 — 361 uV=31%
A4: Mass. M. (CN V)

A : The tumor was exposed via the retrosigmoid approach.

B : Owing to the significant devascularization by the preoperative embolization, the bleeding was easily managed and did not
disrupt the tumor resection.

C : Using the transmeatal approach, the tumor inside the internal acoustic meatus was completely dissected from the facial
nerve.

D, E : Facial nerve electromyograms were monitored every second during the tumor resection, and a decrease in their amplitude
was detected during the tumor resection.

F, G : Postoperative T1-weighted (F) and contrast T1-weighted MRIs (G) displayed the slight remnant tumor along the facial
nerve.

CN : cranial nerve, Front : frontal, IAM : internal acoustic meatus, LCNs : lower cranial nerves, M : muscle, Mass : masseter,
Orb. : orbicularis, SPV : superior petrosal vein, Subarc A : subarcuate artery, Tu : tumor.
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B AR L, BRI CEE R MAEE AL, HVS & fshs "> 0 2
DEFNILHRIC & D R 5% 205, AIEHF & MRS, F54F, KB, REMEEIZ <,
T H O FE RS & 57 ) AICA 7 & OMEE IKENIR R A 5 i\ BB IR 4 2 529,
KOFHHEIRZ P, LIRLIBBIEIRS v~ F 2R 5, 0o > 2.
Teranishi & 2 & 722 B 36 Bl HVS 2 Mt L, HEFBIEEIIRR O A h 5 538 X
nNa7%, NEHRR2OSRESINSL D, ZTLTHEFIRY v~ OFEDL X OH)F
R v v b BRELSOBIRRDNOHKEENL D, 1KY 55 L7 (Table 1), —7,
Tanaka 5 ¥ (M HREIT R & 4 BeREERAG L, RS O B 2B ASWIRE 70 0\ 055 o e
REHIRY ¥ v P 2fE) DR LI YT 5 Grade 3-4 % HVS & L7z (Table 2).
ZOBWIIZE MM EFREZTH SN TE A, EK A 1L ASL MRIC X 558
REHH D175 THB Y, ERMOHDEOFMIC S HVCTw2 P, HVS 0I5y
7R B R I M A B DI IR e & 72 5 T L iR S 5.

HVS O#TIE, ZOSHMMEICE VT 22 0%, ZHmFHs " "
RMATLERRAMNT > " A DG SN TS, AT k3 2 AR 28
BRMOMSZRSNTEY > D s CHEE BB IR R 0 2 2B IR |53 2 ARG
FERMIIBO THR T Feaid, TAIIFRATLIE & I S L 7= 1 AR |
B RN AR SN2 AITIE, Mrar e o 0 2 BRI I T > TW 5.
AR TIEZORBMOER I, X 0 ERRTE O & HeE S IS B IR R~ D 2k it b fi
ITLTW 5. MBI CHEERILM 2179 it b 2w B H 2%, A IIEEN
FERIC L DGO E B L, M5~ 9 HATCERM 2 5H L Cwa. Bz
TR TS RIEENEREITD 2 LT, BT oM Z R L, BRI
FRE - DRI OGP Z M T2 2 A TE B L EEK L TV 5.

AFEGIT b ERM A ONEER /N % RO720%, Fr ORI, BBEL S oo
JEE 55 |2 HEARUE ISR 12 35 W TR R AT R O BE i/ 2 LIX LITHREBRT 5. FE#h
RUHNE « ZERBATREEIE~ND T4 %15, dangerous anastomosis % %€ L 7218
72 provocative test OFFflli, B X WL R ERWE ORIV EEEE 2 5. $7-,
RR & L7207 CHE S IS %A L 7 iR AT & 0K & 2 i e ek i ek oD Al i 28 A A1,
FRICHEBNERPE SN AICHIBRORE LY R—-1 e 2228, HLFTEH
HOFLETH S 2 L & RBML, GOHENRZ ER L 22 0fTbha~EE£25 7.
BT —TVHETHE EB D IS F CTHETE RV, BBEINIER CIEW M 25
ENBLREDOHBEITE, FRTHIE R EREWZSTHIEIREBLEL S,
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HVS TiF, #WEEESEOFE AL BEOKILMEL 22 2. BICAREAO X
% 7% Teranishi  ? @ type 2B (M EBIIR R - S SHBIIR B /520 & AR M4S %

AL, M EEIIRR 2 5 OBk > v >

FEROL b D) TIE, Mg

LMK T T 561, MEFAHTOTLLMBICD2rbOFHERE 72§

B, €L TZ ORI R

Bl E, WS A2 ENS . WniERMZ G L,

FliEEIAMRE = %) ¥ N CTOTa 0% NEHGRHAS, BN 72 R B
O EICHESGT 50 HfrEn 5.

B

Iv. I ‘:E

AICA B X " MMA »»

B R RIS % 80, @k v >~

¥ hetE) HVS @

1 Bl fEbR L7z, HEB KBRS 2 S0 7ol EG =R 2 PR L, W% rt=%

DI S

EDDO T NEHFEH 2SI RE T H o 7. BB MEE BN D RIR,
provocative test D aFAli, B X Uy

WY EZBRYEORIRPEEELE 2 5, ASL

MRI % & & 7z W {&EHl 235 O MR - ZERRRROFMICHH TH - 72

B o

ARGHECH 20, W77 BURIK & EIRFEHIRISR#E 2 L 5.
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