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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 CSdAVF 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
changed . . .
Case | Age Symptoms RLVD IPS double RLVD RLVD RLVD |angiographical| clinical complications
No. | Sex v catheter | catheterization selection embolization outcome outcome
1 81 F ocu SMCV closed no yes no filling cured transn(e;tm\g palsy
2 56 F ocu SMCV open yes yes recurrence —
(1 yr)
2-re | 57 F — SPS—LMV | open yes yes yes weak reS{dual filling cured —
= 1o filling (6 mo)

3 |57TF ocu - open yes necessary - no filling cured -
Nv— cured

4 9 sma N ' B
62 F ocu, VI LMV open yes performned no filling (3 mo)

5 57 F ocu SMCV open yes yes recurrence —

(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 necessary — no filling cured —

9 79 F | exo, chemo, VI | SPS, SMCV | closed | yes yes no filling cured —
(3 mo)

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

11| 78 F | exo, chemo, VI | ™ V™ | (loged * no fillin cured —
O Chemo, LMV close ves performned © & (1 mo)

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

ocu : visual acuity | , or intraocular pressure t , 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

7 65 CSIZ A D il g5 i M % o bR EF IR (superior
ophthalmic vein ; SOV) » 6 ZEREZHIEL 206, v v
VoML O WS A 2 <, 8T 72 1 i3 K e TR
(superficial middle cerebral vein ; SMCV) %5 Dk
TN OFRIRGE S 23 B U, 3 AR 2 1SRRI 4 1A
DFERREATD 2, BB U 22 5IRGE % 2 R 12
HES 220, WFhLONIErBHEE LS. ZOMIS
EEXDREPODEGITH> ZEE#HME LT, KA,
CSAAVFIZx§ A TVEREZ, CSHIZ2 KD~ 7 uah
T—T L EHET 5 ETHA TS, RKEOFEFEDOTF
eIz OWTHRET 5.

MR ETE
20074 3 H & D20084-10A £ T 1 4 8 » F IS
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TVE % faf7 U 7231161 (55 - & 1 210, 4F-Hin56~
81k T-1966.95) DCSIAVF# xR & L7z TVE#E
TEAT L7=BHnd, kS K ONYE EAA 4 61, ek
ZRHIRCAEAMIZIMARLVD2 % 5 Z & 286 i, 55 L
ORE (REkZEH) 2 16ITh -7z (Table 1).

2HT a7 x — I K B EIRIKEE TSI % 1T -
7z KBREINRIC S Fre— 2 &®@EL, 5Frisifl s 7
— 7L & MO FHEIRICEEE L 72, flivhiE, 5Frg
WiH» 7 =7 VK DBEHER L Y v v b4 RS L
7z KBEEFNRIC 6 Fro — 2 &®EL, 6FriiA 74 v
27157 —5 )L ENVOY (Cordis, Miami Lakes, FL, USA)
& L <idSlimguide (£ 7 1 F v MEA2tL, H50) %,
IPSORFOHEEIZE D 5, EHIONFHFHIRFLIIH; 1
HE LT AT 4 VT H T — T IILIZWY-connector



(Merit Medical Systems, South Jordan, UT, USA) %

D, AN VAR TERL 2. St TAs) v
100547 /kg THE5- L, activated clotting time % 250~300
TOICHERF L 72

<4 s uah 7 — 7 it ]Excelsior 1018 (Boston
Scientific, Natick, MA, USA) %, ¥4 27 #4 FIA4 ¥
— & Terumo GT wire (0.016inch, 45°, 7L EfRXEHL,
W) #fH L. fMi30~4508 T, B A T —T L
25 DMIC TCSONLE Z e L, HiE#Ik{LA 51PS
IZvAsuah7—ThEMEDT-. IPSHKER S LS IER
Tidwe— P~y 7HBELZ AL, TPSAER & m:nr
BlTIZCSICIMF T~ 4 27 ad4 R4 v —%4L
NTvArahT —TL&Eh S 87 747Dﬁ4
FoOAY—3pEDm<ML3Ey, Mk

CEOFFHDSLEIDICLTREAEE AL A6 E
@ME&T?{?UﬁT—Tw%L%éﬁt.;®&W
2R 0 R Ui ICCSICRE ¥ 72, 2 RKHDO~
427 a 5 —7)EEHIExcelsior 1018%flifHL, 14
H & FRIZWY-connector 24X L TR C HA 714 v &
BT =TI SIPSHEH TCSIZELE X272, RLVDA
THET BREFITIE 1 RKD A4 r 0 h 7 — T & Z DMk

HIRNFEL, 8951 KDHAT—TLEZWHHRL TS
SOVANGHEL 72,
TVEWZRLVD% K L 72§k (W) (Ckwz~v4( 0o

B 7 —F U H»5GDC (10soft & L < 1ZUS, Boston
Scientific, Natick, MA, USA) ® 2 ~4mm®D I 4 LT
FfG L, tRA2ICCSNGEDIR - 7. RLVDAWHA L 7214
IZSOV A ZERe L 72, SOVDZEfelE, SOV & T IRk
(inferior ophthalmic vein) D& WP & O CSHI A 5
GDC (10soft & L <i3US) & L < ETRUFILL DCS
Orbit (Cordis Neurovascular, Miami, FL, USA) @ 3
~4mm®D I AN EFHNTHBLCSNGEDIR - 72, etk
IZCSEtkA#ZER L. CSORZZIZEDGDCHE LU
Orbit% @ E i H L 7z. Bare metal coil AZMEIMHH L %
o7z, TVERATHIZHi 72 ZRLVD MBI U 72858013
I 1RO~ A rvh 7 —F7 L ERLVDA KL 728 kiIC
Folh X 8 72, WALHIZRLVD® & U'SOVA D Wi 2358
AITHRL, v v FBFELLIRITE U< IIHK L 221
TR L7z,

SO 11HI13[EOTVEIZ DWW T, double microcatheter
technique (DMT) O HMEAEMRFET 2 72DIZLI D5
HHIZODWTHRET 2175 72
1) CSIZ2ARDVA ruh T — T ILHHEEE.
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2) RLVD% KL Zz##lk () & SOVIZERMIZ~ A

70T =TI RE D,
3) TVEHIZHi7zIc/ECZRLVDIZR A4 s a7 —F

N ZEREETE 570
4) fEHPERIREER
5) BRIRRIBIER
R
1. CSIC2AM~Y A 7OhFT—FT IV A HEFRESD
2KDYArahT—T N ECSHNICHEETE2DIE
11713181 (85%) T - 7=. MiFHE LIPSHBITEL T
Wz THITI, BFl2 RO~ A s akhT — T & eEE]
BETH -7z, FHZELTWAIPSTH>TE, 6fFild 44
T2ROYA /0N T —TNEFHTLIENTEL
(Table 1, double catheter).
2. mND&%Lf%m(ﬂ)tawuﬁﬁmtvf7

OATF—FIVHEERE

IR B A B L MNDﬁ%;fét F11/1361T b -
2. 2D 5 B0 2 FlECSH T DM bridging vein2 5
DI TH >7=0T, BRNE~A 7 0hT—T O
AFfaf e il L, SBEL 5h -7 Zhlso 9o
RLVDZ K L Z=##k () OMERIE, SMCVA5 6, L
HERFRNRYE  (superior petrosal sinus ; SPS) 7% 2 {5,
uncal vein? 1 4], SPS&SMCVOEER2 1 HlTh -
7. ZTHED9ARDRLVDE KL 22k () (23l T
LR TERNIZIY A 20 h T - T L EFETE L
(Table 1, RLVD catheterization).
3. TVEHRICH AZICELZRLVDICY A 7 OAT— TV

eBETZ DD

IS H 72 ZRLVD A BL U 7206 BNE 1 5T & - 7=,
ZOHITIE, SPSOTVEZFAMGLzE& Z A THi 7=
{Zuncal vein NOWFRAHII L 72, ZDEE, CSNIZHE
LTWzg 5 1 AKD~vA 2 vah7—7 ) %uncal veinlZ
BEXETERTSILT, TAPPICHREILDS T
EMWH[BETH 5 7= (Case 2) (Table 1, changed RLVD
selection) .
4. FREIFRYARE

PIERGHET Y v~ b DOFEANRIZE 572013 5 T,
FROD6HFNEHT Y vV FBFRAFLD, 55 44
133 7 H#RIC58IHk U7z (WIRRGE S~ G =
82%). %D @ 2 B3 Hi 7= ZRLVD & 4 U 72 72 8 i3
iTo7z. FRAEFICK D 1Rk ez, 161
IPSNODLETREY v v PR L 728, PERICESR
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PHZE % fERE L 72 (R 8“2 IIBIEEE - 100%) (Table
1, angiographical outcome).

5. ERERRY/ARRE

MR, RE EA% Fare L2z 46l 5LUEE L
OMEZE FEFRE Lz 1HIE, 2BRAZE T HITERIT T
ARPITHR L 72, FRD D 6 FlOREEEHIIRLVD DA
ETH O, iyl 3 BN SMERRRRBE, 1 511 BYHR AR
AR B NT=h, 2l 3 ~ 6 » HIRITTEIRAER L 7=
(PIEEEEES R © 82%). F 7z, 1flC Mo
SHESAIREIBRE 232 IR U728, 3 4 ARICIRIEA L 72
(AR AIEIEZR © 100%) (Table 1, clinical outcome

& complications) .

RIS

[Case 2] 56i% Ztt. HUGD &HMKF & FFRI kP
L7z, fiCSIZ¥ v ¥ b2 FH T SCSIAVF T SMCVIC
725 FvF—UnAsh, PIERAEE TIESMCVE
SOVAFER L TR T L7z, JERIZO 5 72 ABGE L 7223,
1RSI L 727280 2 IMHOERE 5> 7-.
OFEWIFZHCSTHD, FLvF—=iF HSPS, f
IPS, intercavernous sinus#tH T/ECSA 5 £SOV Ak
% 3 HETH -7 (Fig. 1A). 9 4HIPSH 5 Excelsior
1018% CSHRH TAHiSPSIZiEE L (Fig. 1B), #%\ T8
9 1 KD Excelsiorl018% [F] U < IPSHEH THCSHNIZE
Wiz, £94iSPS%, GDC(10soft 2DSR 3 X 6, 3 A ;
US 25X 4,2AK;US 2X3,24K) T#KRL”- (Fig.
1C). #iCSH DExcelsior 10187 & D T, #i7z 2
uncal veinNDFH AR /= (Fig. 1D) O T, £
CSINDExcelsior1018 Zuncal vein’~Nf£8) L GDC (10soft
2DSR 3 X6, 2A;US25X6, 1AK;US 2X4,4
A5US 2x3, 1K) T#ERLE (Fig. 1E). K%
intercavernous sinus?* 5 45CSN % T#GDC (18 2D 7
X305 18soft 5 X 8, 2 A ; Vortex 4 X 6, 4 A ;10
soft 2DSR 3 X 4, 1 A;US 25X 4, 1A;US 2 X
4,14K) BXUOrbit (4 X7, 14K; 7Xx21, 14;
6 X15, 14 ; 5X10, 34K) TERL, HIPSANDY
XYV IBDINIZALNEDALEE 572D THET LT
(Fig. 1F).

Z %

CSAAVF DT k1213, O T-HyZAER B i Ik D [
HY, @TVE?, @OREIRAFZFBIRIERIMT, OB
B R En b B, —EINTIE PR RAF AR A DT,

vy v b
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L@ﬁ?ﬂﬁ%<éﬁ?mm®%&ﬁﬁiéh1wé
FRIRIRE % 4815 U 2220120, HKPTAS R4 1 R
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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.

MmMmoO W

via the IPS (arrow).

74 rulA P74V —TE+AAILTRTH D, Hik
WHEEDWEEE -7 2 L %5 2 % & 4f1120.035inch
DHAFTAY—DFEHIZHT L EMETITAR.
CSAAVFIZx4 A TVE, 3k Dsingle microcatheter
technique T & fif &l 27 VAT 271 ~89 %, KiIK IR IE
77~96% & WG Eh T3, 4 ODMTIC & 5 4]
HEA DRI 35 K ORIRIIBIER X T N T h82% T
HY, EROGFRME EET 2D TdZEW. Ll
BNRECSIZ2RDYA v uhTF—FLEFETEIL
R <, RLVDAR L Z2##ik () £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

ANOERW A RER, b OWHBRZLADOIE & R
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W E K OHRIRAIE I & 312100% Tdh > 72, 514,
targeted compartmental embolization"*"” DFEZD & &
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RLVD % i S2IZPHEE T 5 2 D FF & L TDMTIEH H
EEL LN
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