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¥ — Y — F 1: direct carotid cavernous fistula
¥ — Y — F 2: target embolization
¥ —9 —F 3: Allcock test

¥ — 7 — F 4: transvenous approach
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¥ — Y — F 1: direct carotid cavernous fistula
¥ — 7 — F 2: target embolization
¥ — Y — F 3: Allcock maneuver

¥ — 7 — F 4: transvenous approach
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(HM) #EAL o/ & 7 direct CCF i L T #% & IR 1y 1< 538 R 28 42 1l % Jte
TLE 1B 2®ET 5,

CAE 61 AR5 E 0 72 > 74 5 M B WS & HRAER < HE L 72 4 direct CCF,
Al 3 & O KW B IR R A8 oo IE A7 2 13 13 R 72 v, Allcock test T W 3 B) Ik
C3 ¥ oA E IR et T 2 AL ORI 2 MR L 2. NEBIREZ L
—VCHRELAPORERMICHBELOERNERZITV.1LAD I f LD
HCHEMMAEIIHERL =,

(#E5m] BEFL o /N & & direct CCF T BN ZEM I X 0 5 Al B 7 fiE Bl
DHEET 5, ShER oL KE X2 7l LBELE AL % B B il b X

3 VREETH D,



Direct carotid-cavernous fistula(CCF)® % < I high flow T. &% i ## 5
523 Y v, L LEEAYA X /NIWIEM TIZ, 24 ric X
2NN ERMPTERZG AT D 2, S, BERICELTRMTZ 1
KDOafrobTERLZLIFNGH direct CCFD 1l 2L 720D T

W& T 5

[JE# 2R ]
T4, 2 7 HRoOMEMELAER & 2 8MAT2» 5> 0EMED 72D I YR
EANZZ L, GARIIKMGHEBERME GHABMBREL AL, HIR
mroHMNMREICHF CMEMET 2L 72, MRA T4 cavernous sinus
(CS) & 4 inferior petrosal sinus(IPS)® i i % % . CCF % %E \» i [ 4% 4% 5
Z AT L 72,
ERINEE 8
£i internal carotid artery (ICA) IRz ClXEMRME CcHG CSofiH2xH v . K
I < X anterior cerebral artery (ACA) & middle cerebral artery (MCA) ® JIE 17
MMtz @ o 72 (Figl. A,B). E ekt A IPS TH o 225, —&
ey ZAER~D R A A S N7 (Figl. C). [E Ml @ superior orbital
vein (SOV)-° superior petrosal sinus(SPS). xf{il CS o i B X582 » 3. 43
k% OB G b 7% 5 o 7z, Barrow 27 1 Tl direct CCF T» Y Type A &
ZW L7z, ICAHR® IC X % Matas test T I% anterior communicating artery
(A-com)RK D /- oI O H 23 A b N7k 2> - 72 28, Allcock test ] i & <
IZ posterior communicating artery (P-com)% /i L CHEEFLE AL o i i % 72

7o HEFLIZ A ICA(C3 #R) & CSHIFH % 2 7n < A4k @ shunted pouch &



L CfEfEL 7, (Fig.1D),
i % Gt I

BE IR %0 & A S SE R @ direct CCF T® Y | ILE WH K 06 &
HIWr L7z, 4 ICA % CRM ACA, MCA & b ICHATHRICH I E T w
5o RE I /NI wEHEHE L, Allcock test THifi Hi & v 72
LEAL T 72 2T 0l HEAOEIRWERILAIGE & E X272, MRA JTIH
R 5134 ICACIE)E M 2> 545 CSHEWNM ~Bki 3 2 AL i o F1E
BEEDb N T (Fig.2), BEDIEF & L Tk, A v v XK~ O %
RAPIICER L. RICHEATMICT 722 L Tafric X 3ERNERZ
THoHEE Lz, WHBIMRMEIZ =24 o 2H 20 <720 i8Ik ZE&RH
DaAVIFIATVYIEANAL—VEMHL, 24D migration Z i < 729 I
ARl clg Vv —vOoZDohA T4V I AT =T AR WS LITL %z,
R 2 S BEILEAL~D T 7 v AL TH o B A A. T4 T 4
VIOAT—TAENEDOKRERD D LML, 7. Allcock test @ 7=
¥ I vertebral artery (VA)IC S ZWiH A 7 — 7 v %2 ¥ i L 72,
IR REDS
OB ICERM R AT L 2. A RBEIIRIC 9Fr ¥ — X £ KERE) IR
IC 4Fr v — A, A REREIRIC 6Fr v — 22 HEL., 28 ~~) v{Lx 1T
> 7z, A ICA IZ 9Fr Optimo (i A T 4 AT v X7y, EH), G VA
IZ 4Fr BHW(A 7 v 7 X, KBk). & NFEEKIC 6Fr shuttle sheath (Cook
Medical,Bloomington, IN, USA). [[ #f < 4 IPS IC 6Fr Envoy STR
(Codman&Shurtleff, Johnson&Johnson, Raynham, MA, USA)% #FE L 72, 4
IPS X » CS N IC CHIKAI 14 200cm (BHH A v 7 v 7, EHl)& SL10

45°(Stryker, Kalamazoo, M1, USA) % & L . v v v v X F ik~ o it B % %



3AD a4 (Axium 3mmx8cm(eV3 Covidien, Irvine, CA, USA),Axium
2.5mmx6cm(eV3 Covidien, Irvine, CA, USA),ED coil 2Zmmx8cm (4 # # X

F A4 v 7 A, KIK)) %MW T L 7z (Fig.3A, B), CH ICA @S —
v BAZEIC X % Allcock maneuver T#4 VA i % 17 o CTHEEALE AL % 5 &

Form— Ny 7Pl EZ®E? & HALEZBEAZ 5 TH ICA~ CHIKAI
14 %F8 3 228 TER, £ 2T, CHIKAI 14 ICBAE & & 3 JE T SL10
45° % JEALERAL D E T £ T HE L (Fig.4A). SL10 45°% & o i 5 T i i
ELCcaefrrffitIncnwsd 2R L 72 (Fig.4B)., £ ICA (C3-C4 i)
IC HyperGlide 4x10mm (eV3 Covidien, Irvine, CA, USA) % inflate L 7z iR i
(Fig.4aC)T. 1 KH® a2 4 v & L T Galaxy 3.5mmx7.5cm(Codman&Shurtleff,
Johnson&Johnson, Raynham, MA, USA)* w7zt 2 A, a2 4 ik ICAWH
~HRE 5 2 & 7x < fistula i E Kt 3 % H K @ shunted pouch % 2 < JE T
& X N7 (Fig.4D), BARIMIKIC X %2 2 4 v D migration B fEH S 7z D
T . Optimo. HyperGlide ® 2 2 ® N v — v % inflate L 72K 2 &
HyperGlide. Optimo @ JId ic Bt f& 1 1C deflate L €T, 2 4 A BB L 2w

CEMHR L, U200 50— v % inflate LT A4 v & #El L. HE
BHREDOFIET2 oD 5L — v % deflate L T migration D 2\ 2 & %
L7z, ZO1ARKDOERD R THRMIMIIZTRICHKL (Fig.5 A, B).

Zo%. BHBE»F CHAKIERSIFAICHEEIE L. 6 7 HED 7 + 1 —JI%

MEHRFZ CHHEREMAIT A, BIERTHEBEL Tw 3,

(& %]
Direct CCF O ARE W BB IIESA T oAE ch ., ELORKET IR
BRICKX o TIIERNEERINEGZ T 2560 H 5, AKNAEH T I M AT



DEZWEEICLVBELAS/NST W L% TFHlITE . Allcock test T L fi7
FMECELOCT, BRNWERICIXZBEINREETH 72, B FTHL
LTREiRM 2 o7 7o -5 L, Bkfllicay 7747 v F v —v2
322t T1ARDaANDHRTHEAS % tight packing T %, L %A
XD ENTE T,

BABNhT o PTG, EHBEE COMAPEETD 2,
ACA, MCA @ i 77 23 fifi i & L #viF small size. MCA © & D i ii T & h (L
medium size, ACALMCA Wi N s il e Wi & 13 large size & 2 JH L
A X small size 25 12.8% & O ERH 5 2, T A-NEHRKFE ITH VT
KM E cRASIMIPT2 D % D D% small size. KT ML H KL D 2
b DO DM ICA 2> 5 DL D 72 v b D & medium size, KA ML IR 2% 7=
CRHI ICA % P-com 226 A HE2AH 2 D D % large size & 7 F L 4
£ 1% small size 28 21.9% & D5 b H 2 Y, 2 b D4y M X A-com % P-com
DHREZCHMAEEZEZE LT VAVE WIREIRIDED, HELOKE X%
flifiicTriMlL > 2B ETDH 5,

AL A7 o il HE i 13 Allcock test XA TH o 7=, AL T Allcock test
il & < ICA(C3 #8)2» > CS c# ft 3 2 /N E AL & L T T T w7,
P-com 28 ¥ L T \» 72 IF #L1X Matas maneuver TFFAli 372 2 & 1T 72 % 23,
Allcock test ® /5 2 I THI % C @ X[ il ICA D BE 370 \» & & 5 b LI AL %
it L3 v, Matas » % \» (X Allcock maneuver I 3D Rotational
Angiography (3DRA)Z A W 7= # 1T 3 1LiX . BEILEB AL I & 3 2 R 4F
7 working projection # fEfR T & 2 W[HEE A H 2 VY, BB K E WA
W LR AL o BB Ao B H S IR T B 2 P92 Allcock test fili T Ff i ICA

PoOHFERIMAZFHLEZY, V=V NEHNA T4V I AT =T NI



TICA ZHEIREFAEZBBRFEAT I L T, EILCHNZ EEAI O

Bravim— L CEASMOMERATRICEZ 72 oWEND 2 Y,
AAEH] T 1E MRA JCHIR 2> & AL AL O L AR AL B &2 B8 L 72 28, y
P AL BN E R EE CHER conebeam CT 2 ifT T I EHE L O
HY GO T, XVFEMIcHEH AR E R TE 2 REERD B,

BEFL O/ X direct CCFIc X LTl a4 ric X 2%EEBRBPENTH 5,
REFIRP 7 7 v —F <. slow flow © direct CCF IZ 2 4 v TR T X 72
Hd B2 D2t SCHERAYIC L AR BYAR A FE R AT O G % v D0 X 7
BEIL % D O direct CCF 12 flic X L CREIRM I 2 4 Vv E & {7 LT
8.4 K(2-16 K)o a3 4 L THHEL ZME V. ICAIC AL — v ZHHLRE
B AR ZEME % a7 L TP 11.2 K(6-18 R)d =2 4 v TR L 72 5 Hl © K
HEYRH2, WTFhdbFRTEAVEESESDIAILEH T WS D
TR, BREBIKWT 7o —FCclERFAANTCDO a4 L0 REFHL
L REBBL K VB b ThHd, BRKH»o~A4 70 h T —TVEFE
T ICAMZ SV — v CRHZE L CTEEZA(ED . X 0 Pk #i < L& 67
REBRTELZ DL, AEFCRBEFHRIIKNT 70 —F 2 FRL 2, N
V=V DI DWW T ICA~D 3 4 i e e mESE® FHL
e X 3 24 4@ migration 2B SR E B B, —H T, BB
T7u—FoRMAERPHFCE L -2 LTk, BRI AL AL
~DT 7 ARHELRGE, BIAAKREIRHRNT 70 —F 0 i CfH
fLES Az @ tight packing 28 R ¥ 7z 55 & . ICA ~ @ N v — v 3K E 3 K 8 7 5
BhEBEZLNLDL,

L DK % 75 direct CCF oW IETWEE R 2 L 28 % v, 2D T i M=

NN = VBRI N BEN IR L TR o Tid e Bk



Wi X 2 G0ES SV —vOBE I X 2H%E P EREIHED 5-10%IC

b W BECTHEBERAI A TR, REABALa4 v CERT D

tal}

D
% &2 13 sinus packing # B3 25 A2 H 0 . ik R R B B o fa Bk 2
W& T hTw b ™, Etylene vinyl oxide copolymer(Onyx) (eV3 Covidien,
Irvine, CA, USA)* N-butyl-2-cyanoacrylate(NBCA) 7 & DIk ERY
HoBFHAMDME TN T B2, glue migration I X 2 & 0FE D fE R 2 H
219, wWEFhoEBRYE %H\vTd sinus packing A4 EIC 237 — AT

. FHO®BRFIC SOV KERMKE~DT 7 e AP WL 225605
b, RO ER BRI 2 LR T D, RIEHTDH

HERm Mk o B2 RO ICITo 22, WEHER»LOFEZNITZ O
LWl hahrofeordblhv, 2, BRM2»20T7T 7 2XFT 228 2F
ELTIOFrOANN =Y NERNAT AV T AT =T AR, a2V 7
AT v I —vica~A7uvhT—T Vi 1 RERM» 5 H &
ELTHTFrCTRDTTH o7,

JE S5 direct CCF @ A 12 2w T i3 K B IRJE B ZL - Ehlers-Danlos
Syndrome - fRHEME R K - B - EIRE (RESWGNESE TMH - i
BWNER) R ERH 5 O, RREF < X HGE 2 fh o BB A 6F 17 <.
MEwRZ CHL 2 AMBRBEX RO o kbl REIETH B L

W L 7z, FFFEME direct CCF @R IZH o 2 CTld vy, BEMESS R IC X
58I XY direct CCFIci 2 WREM D H 2 C & AHEFE I LT WD Y,
AIEF CIIEEFHR~O WK ELH Y, o e a BB - HIRK
fEB A - GAMBKEC X 2EA RO MENRBEZHEIS L -,
Indirect CCF Tl iEHE A LIc HAMZES 22 &b H % A, direct CCF I

high flow THAHZERZZE D 2w [t dh w3, KEF TIZH IPS %



BHLAEZTA~O@IKHEHA EFRCHEHRERIHBROWBE L >
2. BRWch 72 3 EAMIC XY IR O Ik 25 A4T 3 i SOV ~ D
TR E RS R R L CIRRIER O BALLFNK S oM H 25 v FHHE
WHMmzZEL 2EEELD 5, 45 direct CCF @ i T I3 B E & ARk &
oA B ix 32 il 20 #11(62.5%) iIC D IE Y DK E B IR TR © 77 7E 13 dural
arteriovenous fistula(dAVF) & FIARIC BEENHM D J 2 7 & F 2 6 4T W
%

INE 7R ALIC X 3 direct CCF TIX#ERNM = 4 AV ZE M IC X 2 96 28 1 FF
TEZIEGINFET 2L A X0 Pl & BEALIAL o # H 2% direct CCF
BT 2HRBEOF—F A v THd, REH CTIEZWERY CHELIAX
BN W &k FHEITE, Allcock test THEFLZ i T % 72 2 & 23 EINW
ERDORBICO D o, BMRAIC SV — v 2 HCERMN?L <4270
hT—TNEFEFT LT, v al Vv CEALEZMHABET S LT

ETH o 77,

anb

[ A% 55 ]
BRI 7T 7 —Fick v 1 Koo f v cELHRNZEIRMWICERL
7= JESLE M direct CCF o 1l 28t L7z, iAo K& & &EA %

i+ B2 & pEECT, RIEH TIT Allcock test X HH TH - 72,

MAEH KRR FHEES LOEFHE 2B ICH MR IT v,

[ SCHk )

1) Barrow DL,Specter RH,Braun IF et al: Classification & treatment of

10



spontaneous carotid cavernous fistula. / Neurosurgery 1985; 62:
248-256

2) Chong T C, Dang N, Vo T D et al: Direct traumatic carotid cavernous
fistula : angiopraphic classification and treatment strategies study of
172cases. Interventional Neuroradiology 2014; 20: 461-475

3) Malan J, Lefeuvre D, Mngomezulu V et al: Angioarchitecture and
treatment modalities in posttraumatic carotid cavernous
fistulae./nterventional Neuroradiology 2012; 18: 178-186

4) Kohyama S, Ishihara S, Yamane F, et al: Three-Dimensional Digital
Subtraction Angiography for endovascular treatment of direct
carotid-cavernous fistula. Neurol Med Chir (Tokyo) 2010; 50:
404-406

5) Nishio A, Kawakami T, Mitsuhashi Y, et al: Usefulness of
intravascular ultrasonography monitoring of coil embolization for
traumatic direct carotid-cavernous fistula. Neurol Med Chir (Tokyo)
2009; 49: 604-607

6) Tsuji K, Nakagawa N, Fukawa N, et al: A novel technique for
identifying the fistulous point in a direct carotid-cavernous fistula.
Journal of Neuroscience 2016; 25: 152-155

7) Su I-C, Cruz JP, Krings T: Low flow direct carotid-cavernous
fistula caused by rupture of an intracavernous carotid aneurysm.
Interventional Neuroradiology 2014; 20: 476-481

8) Aralasmak A, Karaali K, Cevikol C et al: Venous drainage patterns in

carotid cavernous fistulas. ISRN Radiology 2014; ID 760267 7 pages

11



9) Chao-B L, Michael M-H T, Chung-J L et al: Transarterial
embolization of traumatic carotid-cavernous fistulae by gugliemi
detachable coils. A seven-year experience. Interventional
Neuroradiology 2008; 14(Suppl 2): 5-8

10)Kobayashi N, Miyachi S, Negoro M et al: Endovascular treatment
strategy for direct carotid-cavernous fistulas resulting from rupture
of intracavernous carotid aneurysms. A/NR Am | Neuroradiol 2003;
24:1789-1796

11)Andrade G, Souza MLPD, Marques R et al: Endovascular
treatment of traumatic carotid cavernous fistula with balloon-assisted
sinus coiling. /nterventional Neuroradiology
2013; 19: 445-454

12)Renzis AD, Nappini S, Consoli A et al: Balloon-assisted
coiling of the cavernous sinus to treat direct carotid cavernous fistula.
A single center experience of 13 consecutive patients. /nterventional
Neuroradiology 2013; 19: 344-352

13)Hamid RS,Haq Tu,Shamim MS et al: Endovascular approach as
primary treatment for traumatic carotid cavernous fistula:local
experience from Pakistan. JPMA 2011; 61: 989-993

14)Naesens R, Mestdagh C, Breemersch M, et al: Direct
carotid-cavernous fistula :a case report and review of the literature.
Bull Soc Belge Ophtalmol. 2006; 299: 43-54

15)Nishino K, Ito Y, Hasegawa H, et al: Cranial nerve palsy following

transvenous embolization for a cavernous sinus dural arteriovenous

12



fistula: association with the volume and location of detachable coils. /
Neurosurg 2008; 109:208-214

16)Ramalingaiah AH, Prasad Chandrajit, Sabharwal PS, et al:
Transarterial treatment of direct carotico-cavernous fistulas with
coils and Onyx. Neuroradiology 2013; 55: 1213-1220

17)Mergeani A, Popescu D, Laza C et al: A review on endovascular
techniques for treatment of direct post-traumatic carotid-cavernous
fistula supported by case presentations. A journal of clinical medicine
2012; vol.7 No.4 332-338

18) KH S, ma MAE WE MWAHENFF KET 10 T HE

¥ E, 2008; 671

Figure legends

Fig.1 Diagnostic angiograms

A: and B: Anteroposterior (A) and lateral view (B) of right carotid
angiogram is shown. Cavernous sinus and right inferior petrosal sinus is
opacified in early arterial phase. Ipsilateral anterior and middle cerebral
artery is fully illustrated.

C: Anteroposterior view of right internal angiogram in late arterial phase
is shown. Retrograde leptomeningeal venous drainage into superficial
middle cerebral vein is illustrated (black arrows).

D: Lateral view of Allcock test illustrates the fistulous site(black
arrowhead).

Fig.2
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A source image of MRA. Dorsal side of right internal carotid artery and
ventral side of cavernous sinus is connected through a small fistula
(white arrowhead)

Fig.3

A: Cortical venous reflux into superficial middle cerebral vein is
illustrated.

B: 3 coils (Axium (3mmX8cm), Axium (2.5mm X 6¢cm), ED coil
(2mm X 8cm)) are placed in the outlet of the cortical drainage.

Fig.4 Access to the fistulous site and embolization

A: Tip of the microguidewire (black arrow) is advanced into right carotid
artery from venous side through the fistula, and tip of the microcatheter
(black arrowhead) is placed just behind the fistulous site.

B: Whole image of the cavernous sinus is illustrated by microcatheter
angiography.

C: HyperGlide (4X10mm) is inflated in order to prevent the coil from
projecting into internal carotid artery.

D: A Galaxy coil (3.5mm X 7.5cm, white arrow) is placed in the fistulous
site.

Fig.5 Final angiograms

A: and B: Anteroposterior view(A) and lateral view(B) of right carotid
angiogram in early arterial phase shows complete disappearance of the

fistula.
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