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[BA] Multiple feeders Z A 3 5 /N7 > b &6 I &) § R (2 6F 3 2
RIEH Onyx ERM O 16l 2 HET 5,

[JEBI] 66 s, B, Main feeder [X M2 BHBAR (0A) . F AR &
DI/ T > M fistula point ZF L., T k/NM A E & R 2 S B &R
TRAZ Bt H L T do il ) o i i B R (MMA) 2> & b | M 72 28 [F]#F ~ shunt
RO T, WAl 0A 2N )L — o T—ReEW 3+ 5 2 & T, Wil MMA 7> & Onyx
Z fistula point CRFB I ERLT T2 LRITEY . MY ER T X
7=

[#7# ] Main feeder Z X)L — 0 T — R L, IR OEAME 2> 5 Onyx
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Tentorial dural arteriovenous fistula (TdAVF) X, FAHMEE X/ C
b5, I FEIE D%V aggressive feature # 29 5729, WA R4
WAABKRD BN DV, TAAVF IE, sinus & A & 10 8 8 B # IR IS Wk
3 % non sinus fistula TH 2 T &N Z W7 #FF KO E R
(transvenous embolization: TVE) W ZBIR X b Z &L ixd 7 < . n-butyl-
2-cyanoacrylate (NBCA) X° Onyx % I\ 7= fR B Ik ) ZE 42 4i7 (transarterial
embolization : TAE) R E E Fir. MAHMB Kz MG DELBEIITD
h2, 4E. multiple feeders 7/ 3 % TdAVF (Zxt L T, /Y M 2L+
® high flow feeder % balloon catheter T —HFEEK L. Onyx 2 X 2 1R

BHERKEZT L 1IBlzRBRLEZDOTHRET 5,
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JiE B . 66 m% M
BEEIE « 28 M E8E (Stagell)
BRI - Y MEANE TERETMEOMFRETIC, HEAKEA W
CHEAT S A7 EHES MRI CREREE #RIE N B DN S BRI L R o e
2R ERFA: EER, HRCHRRE0ARIEREZ SO B 6072
MARRIER 2 RO o T,
B BT R HEHES OMRT T M EEICH S R RE AT R 2R O o 123,
I E I Z D flow void Z§R ¥, superior vermian vein (SVV) @
Jrok Z2 @ o 72 (Fig. 1A) o MRA T, MIfll occipital artery(0A) R D
transosseaus branch "% L, #L9E L 72 SVW B X O straight sinus @
i 2@ o, M R Tk, WAl middle meningeal artery O
posterior convexity branch (MMA PCB) . ij{l] OA. /5 posterior meningeal
artery (PMA) . /£ superior cerebellar artery(SCA) @ ffl & & . /&
tentorial artery A feeder & 72 Y . confluence D /N T v b IZ
fistula point 4 L. FIZ venous pouch Z -7 2 KD REIZILE L
72 SVV/p b straight sinus IZ#fi 13 % straight sinus type @ TdAVF &
2 Wr L7 (Fig. 1B, Fig.2A-F), Drainer |&, SVV BA4IZ . inferior vermian
vein 7> 5 /& lateral mesencephalic vein % 4 L T basal vein of
Rosenthal (BVR), /Ni¥ L1 @ cortical vein 7> 5 4 petrosal vein & 4t
L T 4 superior petrosal sinus ~Ji H T H52RENE O S N -
(Fig.1C, D), MEIEMR TH - 7220, R §F IR IS 9 it 38 & OV & IR O 41k 55
BAERDTEBL, MY 27N EWEHE LIBER#EISE LT,

VB - Non sinus fistula ToH YD . @] MMA PCB 72> 5 Onyx & W 7=



TAE Z 3t L 72, Onyx 2% fistula point ~RFZE LT DH LI, i
Ml OA Z N )L — 2 C—HEMEWT 2 2 & & Uiz, &5 R RIS, i K5 E)
ki 6Fr long sheath Z®EL., 28~/ YU > {b %17 > 7, 6Fr Road
Master 90cm (7 v K~y &) Z WA FEIAR~FFE L. v T E Ml
0OA IZ Scepter C 4mmX 10mm (Terumo, H 3T) % ASAHI CHIKAT14 (8 H A
YTy BEH)THEEL. TN ENILESE TOAL K L7z (Fig. 34, B),
DeFrictor Nano Catheter (A7 4 = Ak T %) % ASAHI CHIKAI10 ¥ X
OF 008 (FIAA T vy 7)) IZBEBESHE, AMAPBORMETHEL -
(Fig.3C,D), Onyx18 (Covidien, Minnesota, USA) % HI\» T, plug & push
BT TAE # B 46 L 72, Confluence AP ® fistula point & B X b5
Ay O YT I Onyx WHEA 7225, A point Z B 2 T SVV £ TILiRE L 720
o T F oo A BRI S R # VR U 65 IC Onyx AR E L. # IR ~ O i
MazgEo), BEREEZITWVEIRIMAR TIER, DFOILEL K #
Ik Cd 5 L pWr L7z (Fig. 3E,F), Onyx 2.03ml ¥ EA L 72K CTHM M S
DM E KT LIz, DeFrictor (T, MRSk ETE L, LV HER
fistula point ®FAZEZ I FF L. /& MMA ~ DeFrictor % ASAHI CHIKAI10
T7 27 %®AL, /£ MMA PCB R~ 8 L7 (Fig.4A,B), 1T Y plug &
push 75£(2T Onyx18 Z{E A L7z, Plug WHRICHiA] Z 2 L7228, fistula
point # i 2 T draining vein ¥ T Onyx N iR&E L RAEFHIK TH 5 SVV
~BHDHFEE Onyx P ABE I NIRRT AL REERS v MIHkL
7o FEMIDY 50X Onyx 2.83ml ¥EA L #EKRZHK T L7 (Fig. 4C, D), Onyx IE
A&k 4.86ml fE i L 72, DeFrictor Z #k & L. Wi fill 0A /N /L— W % fiF
. ELTOL, REREITo7-, EASHBIR, NHEBIRE L OA

HEBFBRREZOWVWTNICEBWTOHLNREHIRY v P 2RO K



i W L OARIE & & 2 72 (Fig. 4B, F), 7. §ARIA ~ D Onyx i 18
Dol BWPIC, O 7% vital sign OB BENIIE D e o 72, I
BT e RRIE R IT A2 <L BHE MRI TH ML BB IE O B2 <
R R AFCH 6 HIC S AHRBE Lo, 6% 3 » HOR R T, MRIEIR

OH B RLFEE MRI/MRA TIZH R A2 3D 720,

[ &%

TdAVF O ¥R N2 — 13, b & b & tentorial sinus 87 » b E F» b
HRERZ=Z T VD2 Ea Bk L, JEFICLYD ZE TH S, Lawton b
AR T e —F OB ANE, vy v FESAL (midline, paramedian,
lateral) & B3 2§ AR ¥ L OV H ## Uk (infratentorial,
supratentorial) {ZyEH L. TdAVF % 6 # (typel : galenic, typell:
straight sinus., typelll : torcular., typelV: tentorial sinus. type
V : superior petrosal sinus. typeVl: incisura) {24 L TW3

2 AKEIIE multiple feeders Th o 7=, W H confluence £ IC 4
LT, FEHN fistula point &€& 270, —F T KX
infrantentorial W EEXR TH > 7=, Lawton & D453 FH Tl straight
sinus type & Z2Wr L7z, £7. AHIO drainer 1T, 2 KD SV 5
straight sinus ~¥i 3 5 A4 IZ ., inferior vermian vein 7> 5 A&
lateral mesencephalic vein # 4 L T basal vein of Rosenthal ~_, /)
2 H @ cortical vein 7> B 45 petrosal vein Z 4 L THA7 SPS ~Ji H 1
LEEONV—F A LTEY, #IRERLS —&EICEP LN &

W, BIERTHRB L -KTHLILBbh, BIEMRTH o2,



TdAVF [%. aggressive behavior 27285 Z &% < . BEWBARIBEN

ANxEfTH Z & LT,

TAAVF O MR IBE AR B IL . non sinus fistula A% W72 ® TVE TiX 72 <, TAE
RHEE TN, KHAREZMAGDELREIMTbOR D, B ETHIZRER

REWTZDHE —BIRICRY 36, BARBRIZDERHFELNALD ET 1-
2 FORFMN NN LMEN & 5, 2 Wrlitg oI X0 B HE e i A
RMAITHREOBEMMN RIS Z & TANAL ZADFHEEICL Y, TAAVF (2
T OMMIEMIRHE E LT TAE ~OMFHEREE-T WD Y, ERME L L
TIiX. NBCA DA, flow D FE VY MMA 2> 5 TlE proximal ligation IZ#& i
LZAEMENELSEFLREO T Pr — L b G A2 2 L, TAE BBl ToO R
BIZEELLWE SN TWSE Y, —F ., Onyx [ ZEHEEMEO N H B K ERY
BT, RIEMOMRMEANAE T, EER@HAL 2 b —1 L5 <,
TAAVF IZ%b 92 TAE (X, RAFZRIEHERBERHRE I TS >, TAE TO
RiEZE BT 72D, fistula point # & O BEHIK E T Onyx 212
ZBIVLIMEND D, TOLDITIE, U REMNLE ORR, EAR%ZE
L7 Onyx DIEAPNEETH D, HERME & L T, HEMO MMA 1T /&
BRamaniz, MM ESERYICEIT L, BTN DR fistula
point ITfFE TT 7 —F LT 72D MAREBREND Z ENZ N7,
AT, W EREFT A6 0 WA 0A, W MMA A3 AR Y M E A &
Z T2, OAJE. MMA £V & K< . high flow feeder Td o 7223, OA /& %

LS E., [HRESORFEL] L, [TRME O i - 18172558 < |
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fistula point IFEEFT~A 7/ 0 T —T N EFETETTICTAERLER
L b ARl TEERIEN - ETICED DT —TFAKERED RN,

[dangerous anastomosis Z JF L 7= FPHIE Wl & ~ D % NI L 5 # kb



EFEOV R BNHY ., MMA PCB ZHEMIMAE & L CEIR L, 7272 L. MMA
PCB O KRR EBITMD THE D=, fistula point EFEETHT —T LV %
FEFTHZLENRAELEEbN, T T, DMSOXIG~Y A 7 2 BT —T L
DHFTHEMmMAENDHE LMY DeFrictor (JE#ish 4 1.3Fr) Z A L 7=,
Guide wire (X, DeFrictor Z AJHE/R R Y fistula point T < £ THE T
72 MMA JTALFB TIiE 0.010 inch Z#fEA L, MMA PCBIC#HE L 7= & 2
AT 0.008inch AT 5 LRAEZIT o7z,

Arteriovenous malformation (AVM)X° AVF 2%} 9 % balloon catheter %
PEA L7 TAE WX, iAo Ao D2 WFEHE T, ZETHSE
S OWMEND D, Goto H I, AVM IZ%f 425 NBCA % W7z TAE @ FEIZ,
nidus ® flow control #4179 /{5 & L T, main feeder ® proximal X,
i ® feeder % balloon catheter T — MW 42 Z & 24K L7~ ¥, Shi
HiX., AVFIZxF 3 5 Onyx 2 O FEIZ, balloon catheter % proximal (T
BT flow control 25 2 & T, plug BRI X OE AHPH O FH 5 2 L
RFT KB L WA L Y, Kotsugi B Id. W M4 2 Bk © 55 B 23 18 5K
B 59 % b RORERIRIE S o dAVE (2% L. W4 FEEY R o 4A E8 & 6Fr
balloon guiding catheter THEMF L 7223 & . MMA 7> 5 shunt point T f%
WHFEE Lo~ A 70T —7T Vb NBCA ZIEALEREREZITR -2
1HZ@E LR 'Y Tx oI, SBHEBIRR LI H SCA L PMA,
tentorial artery 2 ENEH L5 L T\ Z &, target feeder T&H 5 i il
MMA 2R FEF IR TH o 7272 ® . shunt point iffEE C~A 27 a0 b7 —7F
N FHETE P NBCA TOERITIEMMBEEICR > TLED TEMEZE X,
RO X Onyx 12X 2D TAE 21T o 7o, A BINRZ PAZEE T 12, 0A & 1%

RN )L — 2 THZEL-Z & T, Onyx ER O E T Cu \ 6 A £ 72 1%



il > guiding catheter N HRF 24T 59 Z & 28 T &, ZEAAMRK IR # IR IF PA
FEofFEZzHEAMKRRBTCETLOIMA LD, L2 LRV L, balloon
catheter |2 KX 2 BT AL TO MR D 72 8, 0A LASL D feeder X, 0A-VA
MG &N LI niE D=, fistula point O 584 7¢I i M W 1% © &
BRNWZ L ERBEICEESRPOERINZIT) ZCLEDEETH L,
ARHITIEL, A MABIOLE MA 225D TAEIZ LY ERHELEHEDL &0
TEREER 28y varydbBELhoBEBE LT AR +557% flow
control R TETCWARN oA RMENH D, £ O, MMA IX kB A9 B 7 1
RETTHTEN, FEHFITMETH Y | lowprofile DA 7 0 BT —7
NEBRRLEZICHLE DL fistula point £ THE T i, kM=
MDD Onyx i Lol &, £, £ MMA DS H HRE Onyx Efe
NEONT-EME T, WAl 0OAZ N L— 2 CHELEEF FENEIHIRKRE 2
ITW, &2 MMA 225 % fistula B X OPBEBEHRAERE CE 272D £ MMA
NHEOHDERICERET, £ MANLOERIZETLEZ LN 2 By
arwBEERoTLFEREZ XD,
Onyx ® A PFAEIL. ethylene vinyl alcohol (EVOH) copolymer O & fif g
T# % dimethyl sulfoxide (DMSO) IZ X 5 M& M2 H 5 = &, plug and
push ZEIC XV BBRICHEAT OIMLERNOLT-OBRIERKMICOEY, £
CHETIEEBEORMM, WIRHBEARLS RS ED T T VIR EREO
fand 5 Z L. NBCAIZH _$EFHFMN 7272 dangerous anastomosis
~DO ¥ AR high flow fistula (CHE AT D & FHMRMIC migration L TL
FO02ENEFLNDB Y, S5, multiple feeders ®H A&, high flow
feeder N> T\ 25 &, Onyx ® > b — LN REELE 220 | IE & IR

BRETHELOME~OFRAY X7, EARICEIY BWEA X THoI



Onyx ZiRBESEDLZEPARNELRMERL LD D, AF, X"b—rZ2HWNWT
W iE LTz feeder TdH D Ml 0A O I 2 — KWW L 7= Z & T, Onyx ® =
Yhur—ARNEL LR EFHFIR~OMRB AP £, fistula point & &
ATHREFIRE TCOnyx Zz +HICRBESEDL LN TS, £/, balloon

—HFHRHETH DD, A ZERT D56 LB L. 0A ZERRITIE
IV AIZHPIEB L, BEMOEWHIETH L Z & NRMB I iz (Fig.5),
L, EHMAERDRICONTIE, Sl ERICRRBE A5 0E

753‘&)60
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dAVF 1263 % Onyx OB RBREEI NI LS H Y TAAVF I T 5
Onyx ZERIFOEIIIWMZ 2 N ESIN D, BIEMZ Onyx ERIIT %
BRICHEATT D 72 O, W AT + 5 7o i 8 #25 F & OV I AF A & AT
BRI A TH I ENEETH D, Multiple feeders #H T 5 TdAVF
R LT, FERmMENMETH > TH, HlD high flow 72 main feeder
NN — T RFEE T2 2L THMZR Onyx BREMZIT O 2 &2 Al EE
LD,

B, KWmXOERICHIZY, BEBHFCHIREBELS T, EFHRSE %
BUOEFHABLIOZRRERICBTLIBE T 74NN —RiE&ICHT 24

1 zmEESF LT,
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Figure 1

T2-weighted image (A) showed markedly enlarged cerebellar veins
and two superior vermian veins (white asterisk). Fused 3D-DSA (B)
showed a tentorial arteriovenous fistula, mainly fed by the
bilateral middle meningeal arteries and bilateral occipital
arteries with the fistula point at the torcular (double white
asterisks), draining into two superior vermian veins. Fused 3D

CTA and venography (C and D) showed the venous drainage into the
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two superior vermian veins, the inferior vermian vein (double
black asterisks) and markedly dilated cerebellar veins (white

arrow).

Figure 2

DSA anteroposterior (A) and lateral (B) projections of the right
external carotid artery (ECA) and anteroposterior (C) and lateral
projections (D) of the left ECA showed tentorial dural
arteriovenous fistula supplied by the bilateral middle meningeal
arteries (black arrow) and the bilateral occipital arteries (white
arrow). DSA lateral projection of the right vertebral artery (E)
and lateral projection of the left internal carotid artery (F)
showed the feeders from the right posterior meningeal artery
(black arrowhead), the tentorial branch of superior cerebellar

artery (white arrowhead) and the left tentorial artery (asterisk).

Figure 3

The anteroposterior (A) and lateral view (B) of craniogram,
showing balloon catheters placed and inflated at the bilateral
occipital arteries (black arrow). Anteroposterior (C) and lateral
(D) views of the right middle meningeal artery angiography showed
the fistula point and the draining veins. Anteroposterior (E) and
lateral (F) views of craniogram showing that Onyx did not penetrate

the venous pouch through the fistula point and proceeded to the
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extradural drainer (white arrow).

Figure 4

Anteroposterior (A) and lateral (B) views of the left middle
meningeal artery (MMA) angiography showed the fistula point and
the draining veins. Anteroposterior (C) and lateral (D) views of
craniogram illustrate that Onyx penetrated the venous pouch
through the fistula point (black arrow) and proceeded to the
extradural drainer. Lateral projections of the right external
carotid artery (ECA) (E) and the left ECA (F) angiographies
demonstrated disappearance of the tentorial dural arteriovenous

fistula after balloon deflation.

Figure 5

The scheme of a dural arteriovenous fistula with low and high flow
feeders (A). Onyx embolization via low flow feeder without balloon
occlusion (B). Onyx cast is carried away or fragmented by blood
flow from the high flow feeder. Onyx embolization via low flow
feeder with balloon occlusion (C-E). Onyx penetrated the drainer
through the fistula point under flow control by occluding the high
flow feeder using a balloon (D). Complete obliteration was

achieved after balloon deflation (E).
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