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@Abstract@®
Objective: We describe a double microcatheter technique for transvenous embolization (TVE) of cavernous sinus dural arterio-venous fistulas
(CSdAVFs).
Method: Eleven patients with CSdAAVF were treated by TVE. We tried to navigate two microcatheters through the inferior petrosal sinus
to the cavernous sinus (CS) and catheterized to the veins which had shown retrograde leptomeningeal venous drainage (RLVD), and the
superior ophthalmic vein (SOV). We evaluated success rate of navigation of double microcatheters to the CS, success rate of superselective
catheterization to the RLVD and the SOV, and angiographical and clinical cure rates.
Result: We performed 13 sessions of TVE for 11 patients. Two microcatheters were successfully navigated to the CS in 11 of 13 sessions (85%).
The microcatheters were successfully catheterized to all of the RLVD and the SOV superselectively. In one case, we were able to transfer one
of the two microcatheters to the new RLVD, which appeared during embolization of pre-existing RLVD, and were able to occlude dangerous
drainage immediately. Both angiographical and clinical cure rates at the initial treatment were 82%, and final angiographic and clinical cure
rates were 100%.
Conclusion: A double microcatheter technique for TVE of CSdAVF is a safe and useful procedure with good angiographical and clinical
outcomes.
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Table 1 Characteristics of the patients who underwent transvenous embolization for dural arterio-venous shunts at cavernous

sinus
Case | A double | RLVD | M€ gy ypy | angiographical | clinical
ase 8¢ Symptoms RLVD IPS ouble o RLVD o angtographical) chmnica complications
No. | Sex catheter | catheterization .| embolization outcome outcome
selection
_— transient VI palsy
1 81 F ocu SMCV closed no yes no filling cured (2 mo)
2 |56F ocu SMCV open yes yes recurrence -
(1 yr)
2-re | 57T F — SPS—LMV | open yes yes yes weak reS{dual flling cured —
- 10 filling (6 mo)
3 57 F ocu — open yes — no filling cured —
necessary
4 |62F ocu, VI small v = open es * no fillin cured —
’ LMV P y performned & (3 mo)
5 57 F ocu SMCV open yes yes recurtence —
(2 mo)
5-re | 57 F - SMCV closed | yes yes no filling cured -
6 72 F | exo, chem, III SMCV closed | yes yes no filling cured —
(3 mo)
7 72 F chem uncal v closed no yes no filling cured —
8 |57 M| exo, chem - open yes - no filling cured -
necessary
9 | 79 F | exo, chemo, VI | SPS, SMCV | closed | yes yes no filling | e -
(3 mo)

10 | 64 F | exo, chemo, VI | SPS—=LMV | open yes yes no filling cured —
(6 mo)

11 | 78 F | exo, chemo, VI small v = closed es * no fillin cured —
’ ’ LMV y performned & (1 mo)

chem : chemosis, exo * exophthalmnus, IPS : inferior petrosal sinus, LMV : lateral mesencephalic vein,

ocu : visual acuity | , or intraocular pressure 1 , RLVD : retrograde leptomeningeal venous drainage,

SMCV : superficial middle cerebral vein, SPS : superior petrosal sinus, III : oculomotor nerve palsy, VI : abducens nerve palsy.

* : RLVD disappeared after embolization of cavernous sinus

5 CSIZ A D ai A FE A s o LR EF IR (superior
ophthalmic vein ; SOV) » 5% &G L 2256, v
vob MR E O WS A s <, B 7212k Ok e IR
(superficial middle cerebral vein ; SMCV) X5 D Hik
B ORI IS A3 B UL, 3 AR 2 IS HF IR 4 ik
DIREEAT O H, Bz IS MBLU 72 ARG H K & 3R IS
PHZET 20D, WIFNPOEPBEE KD, ZOHIG
EROREPOBEZBIITH L E#HNE LT, KA,
CSAAVFIZx§ A TVERRZ, CSHIZ2 AD~ 4 2 an
T—TILEWMET S HETHATHYS., KEDOFEFEDOF
FEeEHERHMEIZOWTHRET 5.

MR ETE
20074 3 F & D2008(E10H & T 148 » HRMIC
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TVE % iif7 U 7z A1 (55 & 1 :10, #-fin56~
81i& “T-1966.9#%) OCSIAVFA ML & L7 TVE%
FEfT L7 BREE, R 5 K OHRE A2 4 1, HRER
ZMRREBFIMICMARLVD 2 % 5 Z & 2% 6 fil, % L
O (IRERZEH) 2 1HITH -7 (Table 1).
F T TR Tk — NI K B ERIRIKEE T 1285 2 17 -
7z, RMMEINRIZCSFro—2&2¥EL, SFrighiily 7
=7 & BMOSFHENRICFHFEL 7=, flidix, 5Frig
WrH A 7 —F LK DEHER L > v~ b I % R L
7o, KEEERIRIC 6 Fro — 2 &MEL, 6FrfiA 714V
2715 —F )L ENVOY (Cordis, Miami Lakes, FL,, USA)
% L < ISlimguide (X7 4 F v bRAZAE, H50) %,
IPSORGFOHHIZBE D 5, IO NFEFFIRFLIIH; 1
HEL I AT 4 VT H T — T LIZWY-connector



(Merit Medical Systems, South Jordan, UT, USA) #%
D, AN VIAERETHERL 2. TSy v &
100¥ 47 /kg TH5-L, activated clotting time % 250~300
FIZHERE U 72,

<4 20 B 5 —FNLiZFEH|Excelsior 1018 (Boston
Scientific, Natick, MA, USA) %, ¥4 2 H4 FIA ¥
—{¥Terumo GT wire (0.016inch, 45°, 7L EHRA 4L,
Hn0) AL FMI30~45/ T, s T — T
25 DS TCSONE Z MR L, Hi#kflr 51IPS
IZvAsuhT—TAE#ED. [PSHERY S N3 AER]
Tidu— vy 7HEEZ AL, IPSHER & h&wr
FlICIXCSiIcaiy cv A4 7ua b4 FuAv—%4L
e Tv A4 ruhT—T I EBREE7. 747Dﬁ4
FuAY—@3pEDm<ML4Ey, mixEdhm

IZ0FFHDLEISICL TR AL K6 F

®MEiT749UﬁT—%w%£%é%t.Zwﬁﬁ
% A 0 B U AR IICCSICRE X v 72, 2 KHD~

A4 a7 —7) & EH|Excelsior 1018%fifH L, 1A
H & FfRIZWY-connector ZAXH L CTRIC HA 714 v &
BT =T NhH6IPSHEHTCSIZEE X7, RLVDA
THET DRERITIE L KD~ A 2 ah T — T L% Z DOk
FHIRNFAEL, €91 ADHTF—FLEWHRL T3
SOVAGEELL 7=.

TVEWZRLVD% K L 72§k () (Ckwiz~vA( 0o
7 —F L h» 5GDC (10soft & L < 1ZUS, Boston
Scientific, Natick, MA, USA) ® 2 ~4mm®D I f LT
PR L, R4 IZCSNGEDIR > 72, RLVD2WHK L 7= 1%
IZSOVAZER L 7. SOVDZERIL, SOV & T HIRARk
(inferior ophthalmic vein) D& FHi & » CSHI» &
GDC (10soft & L < 13US) & L < {FTRUFILL DCS
Orbit (Cordis Neurovascular, Miami, FL., USA) @ 3
~4mm®D I A4 N Z&HNTHAIELCSNGEDIR > 7=, mwik
IZCSak#% L7z CSORZIIZLDGDCE LT
Orbit% W EH M LU 72. Bare metal coil IZMIBER L &
77z, TVERGFTHIZHi 72 ZRLVDA B L 72354 1%
5 1AKAD~v A ruh7—7 L ERLVDE K L 2§ kiC
BE) X 72, RREMIZRLVDE L U'SOVAD W 2358
BITHKL, v v PBRFLLWE S L <RI L 21
RTTHT L7,

SO 1113[E/OTVEIZ DWW T, double microcatheter
technique (DMT) OB HAMAREET 5 720ICLITD 5
HHEIZ OO THGEf 217 - 7-.
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2) RLVD% KL 7=8#k () &SOVIZERIIZ~A
70 J T —FILDHEARED.

3) TVEHIZH 7212 L ~RLVDIZ~Y A4 20 s 5 —F
L EREEITE 3.

4) fRSH R R

5) ERRMGIEER

S

1. CSIC2AKND~YA 7 AhT—TIVHHEEREED

2KRDYA s ahT—FTNECSHNICHEETEZDIE
11/13[E (85%) Td - 7=. IMEHRE FIPSHBAFL T
W2 THITIR, B2 KD~ 4 v ah T — T &g
HETH -7, PHEL TWIPSTH > T8, 6fild 45l
T2ARDVA /AT —TLEFHETHIENTE
(Table 1, double catheter).
2. RLVDZXR U =80k (OF) &SOVISERRIICY A7

OAF—T IV FHEEFEED

BRI ICRLVD MR T & 22 01311/13%1TH -
72, 2D 5B D 2 HlICSH T DM bridging veind 5
DI TH 5 720T, BRNE~A 2 0HT =T LOff
ANFfERRE L, FEL A2 -7 Zhlsto 9 filo
RLVD#Z L 7-##ik (W) MW, SMCVA 54, L
SR ERIRIA  (superior petrosal sinus ; SPS) 2% 2 4,
uncal vein? 1 4], SPS&SMCVOILEE:A 1HITH -
7z. 5D 9 RORLVD A K L7=#flik (F) (x LT
2R TERNICYA 20N T - T L EFETE
(Table 1, RLVD catheterization).
3. TVEHRICH AICELRLVDICY A 7 OAT—F IV

eBETESD

i = #1722 ZRLVD B L 7= e filid 1 B¢ b - 7z
ZOHITIE, SPSOTVEZHIEL7z& Z A& THi/-
{Zuncal vein NOWIHERN L 7=, ZORE, CSHNIZHE
LT85 1 KD~V A s ah7—7F ) %uncal veinlZ
BEXETCERTHILET, TARPIINHEILDSZ
EMRHEETH 572 (Case 2) (Table 1, changed RLVD
selection) .
4. FREFRYARE

PIERGEFE TS v~ b DOFEAHRIZE 572D 5 T,
BOD6HNEDTEY vV PHBRIFELER, 55441
13 » HRIC5E RN Uz (WIRRRFE iR
82%). D D 2 HlIH 72 HRLVD % 4: U 7= 72 b FIR
AT 7. FRERICE D 1HlIdRmEke D, 1L
IPSADDTh &Y v v bHBIRIFL 28, PHERISTESE
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PHIE % R L 7= (e 22 B =R - 100%) (Table
1, angiographical outcome).

5. ERPRRVIAHRE

RhbEE, WEEFZ EFe L46l, 5KXOER L
OREEFFHFE Lz 1HIIE, 2FRAZE T H%ISERITT
BRI L 72 5K D D 6 HlOWEHBLHIFRLVD D A7
ETH D, il 3 Gl shennhiffRE, 15 BIRehK
PR SN 7=h, 23 ~ 6 5 HRITIERAER L 72
(DIEE RS R A « 82%). %7z, 1flCT—@Mo
HYERARRIBRE D3R 2 124 C 72 A%, 3 o HIRICIRIER L /2
(A ERIRAYAIEZE - 100%) (Table 1, clinical outcome

& complications) .

RIS

[Case 2] 56i% “&tE. HUED &HIIKT & FFRI Kb
L7z, fHCSIZ¥ v v b % FHTSHCSIAVF TLHSMCVIC
F725 FvF—UaAbh, PIENEE TIESMCVE
SOVAEZEKR L TET L7z fiERITV o 72 AUGE L 7223,
1EARICEHRB L2728 2 M H OB E - 72,
DFEMIFAHACSTH D, FLF =213, HSPS, fi
IPS, intercavernous sinusitH THECSH & ESOVAE
3 3 HATH -7 (Fig. 1A). X3 HIPSH 5 Excelsior
1018% CSHEHITHSPSIC#EHE L (Fig. 1B), M\ T3
9 1 KD Excelsiorl018% [F] U < IPSHFH THCSHIZE
Wz, £94SPS#%, GDC(10soft 2DSR 3 X 6, 3 A ;
US 25X 4,24A;US 2X3,24K) T#EKRL”E (Fig.
1C). HCSWH DExcelsior 10187 & Dz T, #7712
uncal veinND it A HEFR /- (Fig. 1D) DT, H
CSINDExcelsior1018 & uncal vein’~Nf£8) L GDC (10soft
2DSR 3X6,2AK;US25X6,14K;US 2X4,4
A5US 2X3,14K) C#ERLE (Fig. 1E). &#kic
intercavernous sinus#* 5 G CSN & T4#GDC (18 2D 7
X30; 18soft 5 X 8, 2 A ; Vortex 4 X 6, 4 K ;10
soft 2DSR 3 X 4, 1 A;US 25X 4, 1AK;US 2 X
4,14K) BXUOrbit (4 X7, 14K; 7X21, 1X;
6 xX15, 143 5x10, 3AK) TEKL, HIPSNDOY
YV EBDTNIIAENEDAREL S>T-DTHRT L
(Fig. 1F).

Z %

CSAAVFDG# 71213, OH TR 2Btk O
1Y, @TVE”, OREIIRIFZBIRFERMNT, OB
B R EN b B, RN PR R ARBADT,

Yy Vb
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m%m (ZHEREERIROHEE 2 AT\ A s Sk 2 B2 9 %

LAt 50, WEEFIZK 2RSS, WEHFIRN
DN H B2, K IREENFHWTVED
EIRE W BW,
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5ENSOVA LR EMIET 5. ¥ v v MICSOH®T
ﬁcﬁﬁﬁé:aﬁgnmf SOV ZERHIZY v v
FEIZWS T, WICHEEEA D EL BB T ETHICK
iﬁ%ﬂlﬁ?ﬂ&i%ﬁ%ﬂﬁf\@ﬁmmﬁz C35Aa7nd5. £/,
FTIZAEAET ARLVDA DR A SR N4 2 354
B, KEC RO FR IR REZE A Z 3 TREME Y B B 1.
DX 5 KTVEHOFIRG I OZIS L T,
A vk T —7 )& WHREIRICEE) U T Z Ok % 28k
T35, TARPICSERE#ERTIVELHS. <
A20hT—=TAN1IARDARTH S LR THS T
TIEAOD, 2K ITHIBITIROES THS. T4
bbb, UHIERERB LA 7007 —TFLUNDE
5 1AK%, #72ARLVDAAE U Z=8IRIZS AR, I2E)
THBZENUBETHYD, £72CSEDEDDHEREKE
BT 28 TES. R4, 2AhAD~ A4 7u0hT—
T ECSICHEE L, FTRLVDAMEIIZHA X H, Hi
WTSOVEZERL, WISy v v M &2 & 72CS%E
FERL Ty vV P EWHLEEDE L0 T CRRET -
7z. 8% DIEFIT2AD~ A v ah 5 —F )L %#CSIZHE
MY B ZENTE, §NTORLVDE L USOVIZER
WZ~vA 20T — TN EFETE ., fERAEIREEH
¥ T 2RLVD & BRIEIR D JFE K T &b % SOV D i i D
Mg %, RGN THESZICIED 2 Z &N TEBRT
B HEEBEL TS, £z, TVEORPTH 274
RLVDOMH L 72D L BIOATH - 7248, 1 AD< A4
s 0T —FIEEBICRLVDICHE) X ¥ CERE17S
ZEBRTE2RDHTF —F MK BTVEOA AN 2%
&L 7=,

ZmI13\IOTVEH 6 5l TIPS A Il i _LEAZE L T
W72, ZBITIPSHEHTOCSADEENARETH D,
I3HAHITIE 2ROV A 270 hTF—FILAFHETE -,
PHZE L 72IPS &M B OB NHEEL LT, EflRIEE % 22 5L
L@ﬁ?ﬂ@%<é%?&ﬂ@%&ﬂ%iéhfné
FRIRIAES 2 3605 LU 20 72912108, EPiAssRO B4 1 el
_ﬁ4bv%?—hi0747nwr—7wéﬁé&w
ZENHETH B, 0.035inch®d H A4 K74 ¥ —TIPSD
BRET O HENHER XN T2, e ORERTIE
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Fig. 1 Case 2 Angiograms (lateral views) of second session of transvenous embolization for dural arterio-venous (A-V)

fistula at the cavernous sinus (CS).

A : A right external carotid angiogram, showing A-V shunt at the right CS (white asterisk), and triple venous drainage
routes of the right superior petrosal sinus (SPS; arrow), the right inferior petrosal sinus (IPS; double arrows),
and the left superior ophthalmic vein (double arrowheads) via the intercavernous sinus (arrowhead).

: Venous drainage via the SPS.

MmMOoOO W

via the IPS (arrow).

A4 20H A PIAY—TE+GRICTEETH D, Gk
WEEDHE & 55722 L %F 2 % &£ 4f1120.035inch
DHAFTAY—DFHIZHTLEMETITA.

CSAAVFIZx$ B2 TVEIR, $¢KDsingle microcatheter
technique T & fif &l 27 VA TR 71 ~89 %, KRR GG
77~96% L MG ST 3. T4 ODMTIC & 5 )0
HER DR 5 K OHIKIIEIER X T T h82% T
HY, PEROGFRMZEEST SO TEEL. Ll
BNRECSIZ2ARKDYA v uhT—FLEHETEIL
IS EET 4 <, RLVDA KLU ik GR) & SOV

¢ A right external carotid angiogram, showing occlusion of the SPS (arrow).

: Venography via a microcatheter in the CS, showing a new venous drainage through the uncal vein (arrow).

: A right external carotid angiogram, showing occlusion of the uncal vein (arrow).

¢ A final angiogram, showing occlusion of the triple venous drainage routes, and slight residual anterograde venous drainage

ANOZERE L HER, Mih ORI ERZ LA DR IE &
MITATD ZENTHETH O, JBHRGHEE D I 7 il
FME & OBRIEERIZE $12100% Th - 72 514,
targeted compartmental embolization""” DFEZD ¢ &
Ty v v MDA DERZRAA DTG EI2H,
RLVDZHESZICEA%E T 5 720 O FE & L CDMTIZEH
EFEZ LN,
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