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Abstract

Objective: The purpose of this study is to describe our experiences about the treatment of caro-
tid-cavernous fistulas (CCFs) with Willis covered stents and to evaluate whether a covered stent
has a potential to be used as the first choice in selected cases. Methods: From January 2017 to
January 2018, 8 patients underwent covered stent placement for CCFs occlusion. Clinical and an-
giographic data were retrospectively reviewed. Results: Access and deployment of a covered stent
was successful in all patients (100%), without any periprocedural complications. Complete occlu-
sion was achieved in five cases immediately after stent deployment. Endoleak was observed in two
cases and re-dilation of the balloon was performed to attenuate the endoleak. In case 3, the fistula
was residual mainly drained from pterygoid venous plexus. Clinical follow-up (FU) combined dig-
ital subtraction angiography (DSA) was performed. Finally, 8 cases received clinical FU and 7 cases
imaging FU. The period of follow-up was from 4 months to 16 months. The symptom in all patients
completely released and total occlusion of the fistula achieved in 6 cases, verified by DSA. Interes-
tingly, the fistula in case 3 was also residual, however, the drainage vein transformed to sylvian
fissure vein and Labbe vein. Conclusion: Although larger sample and long-term follow-up are re-
quired, our series shows that Willis covered stent is an effective and safe method to treat CCFs.
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1. 51§

20PN Bl ik 5 4 5% 9% (carotid cavernous fistula, CCF) /2201 N 3 ik (internalcarotid artery, ICA) 8% 3 7332 5
M R 0.2%~0.3% ML EBAMG B3, i T390 P4 0 ik 1 B 463 4 8 eS| 9 B e, T il
W CCF. /Do an SR ah ks B, WalTe | R CCF [1]. A3 CCF %745 Barrow 73 A4 rh
AR, BIEEM CCF [2]. AIKENIERGIRIRAER R -, SUREHLMm 77 4 CCF 78 3 8: 1
B, AN SRR, A, SN ShshikigA i, I8, X% 3 AL AEAE CCF [3] [4]. B
BEREIHT 1A, Rpepaizin N ahikft A CCF HiRIT .

22 B kg A5 FH T i BR3P 2 VR T CCF IR 8L 77k, RSB IE H A Dh R 1A 3] 75%~88%,
SR AMAGPEEE A AR, BREEA B VA RR B8 4 2 N SEUE DR H B Kk, A 752 28
WBIIK[S] [6] [7]: ELARIT AR 42 50 ik AN/ B Ik 4 4245 FH 900 88 B R VARAA IR S ZE BOR . IG-G Bk 3 A B AN Bl S
BB EOR, #2717 TCCF MR e, (HANAF1E —Lexfeyh M o) 75 22474 ICA [1] [2] [8] [9]. BEAEHiHY
Willis 78 B SCHE IR, 2 CCF IR IRIG T 34 18T I S 2% o A SRl Al 7 AR | 2017 4 1 H & 2018
1 H M Willis S AG97 8 9l CCF B Ml R B Fl g2 8 2= Biokl, ¥R Willis 8 B S 28 7R 1697
CCF H e

2. M5

— &R

H 2017 4 1 HZ 2018 £ 1 H, 3t 8 #il CCF &3 T R Hl Willis 255258077 . Horb 544 3 41,
LME S B, R 23~68 B 7 BILEEAIAMSIAMA L. IRIRRI EER S ER M. IRERN . A
Bis i A HS L SRS, RT3 4T 42 0 IS & 52 (Digital subtraction angiography, DSA)FH
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JES0RE,  LAIESEZ W PP R DAL B RN IR AU AN AR A A R AL (R 1),

Table 1. General information and treatment/reexamination of patients

1. BE-REMRET/EERR

Bl R WKL AME® CCF Bl iﬁfﬁ FREZME  FU(m) B2

PN + 4 W B e e A ,

1 BM éﬁﬂgﬁm A VOISSHHIICS 4.5x16 FHUEEAYFAR 9 FEI 24 2%, ICA 1%

2 68/F  SKIEFEMINZY  SS/SEV/AHIN CS 4.5 %13  ZUEBU/M AR 12 PELERTER, ICA EY

3 44/F  LMEESME OB VO/SS/PVP  45x 13 HEMNFFRELDKRE 10 PEBRRE, 17 SFV J5 1A 519
Fe IR AL AR VO/SS/PVP/SFV e e e A .

4 48/M P 5 I CS 45x%16 L SE A 2E 6 PEIEATHK, ICA @Y

5 63/M  FEHERZMEENS A VO/SS 4513 P A 22 5 PELERTER, ICA @Y
AR ER Y y U B 1 A .

6 23/F P H VO/SFV 45x%13 1A 2 4 PEIEARTHEK, ICAEY

7 44/F A E R TG VO/SS 45x16 925 1 1] 2 4 RAT DSA BEVF, IWERERE &

8 33/F  AMERERSYHE O VO/SS/XHI CS 4.5 x 16 5 P 98 16 WRT7 “HFiRueE”

VER&: CCF: carotid cavernous fistula, #MPBIIKIELHFEHE; VO: venaophthalmica, FR#E#K; SS: subpetrosal sinus, 7 F5%; CS: cavernous
sinus, ##473%; SS: sylvian fissure vein, I #k; PVP: pterygoid venous plexus, HEHKM;: ICA: internal carotid artery, 3PZNAK;
FU: follow up, BVS: ReRUEH: BERBEZEOTE AR, WAERER: KR53 ANAEREREI, EEEMIUR B, #O
SR, ATERIUATT: KF 16 MHRBEEE, HEHEEHEE, AL ICA @,

RATHES

AT AR B, HRTARZERIE. AT 3 RIS RIS/ NR 25 FFRT =] ITAR 100 mg/d,
WeSL4E 75 mg/d).

FALE

BE ARG, 6-F Envoy (Cordis, Miamilakes, FL, USA)'S: 5] S8 ik N B AR N sk, FET
R, FRATE R LE 6-F Envoy S5 N FE B A\ 5-F Navien (Medronic & Covidien, Minneapolis, MN,
USA) T 5 T4, RATREELTE L. ] A #4 T £2(Transcend Floppy, BostonScientific)# i A\ K fixi ' 5l
Jik, W7 1k fik SRS Floppy T3 22 A0 A% RIRBILE,  FRAT 1K FLize o B RS — AN/ “ImlEk s ” o SCBRRE
AT, I ALK T 8 75 Ulkg AR EZ, DA Mk S0 1) & 42 . SR A Microport & 25 24 =] (Hh [,
AR Willis I 40, KAE RS 1 Willis 284 floppy 1T 2 fiik B O AL, R BN L 5%
EEEENE, W EREY RCCEE . AIZIE 5SS BRSO, A5 IR AT 2 52 m BREESK ),
FIRY Kk B

REEERMEY

ARG BE A PHR T ZHTIUEE, TUT R, ¥ IESEEIGIT . 48820 BHTIL/INR 254 (FE R )
VAR 100 mg/d, BALYE 75 mg/d)ifyy 3 A, SRIGIERALYAE, FERT =] VLARAREE D 2 8 4. I8 IR
BV, GCs A ERESCEE L AR 3~6 NMH AL R B AN DSA,  WIHHEE O ZE RS .
3. R

BIT BT AAERE O R S &S DRI RIEIRA Lo . it BRI, 4l R 8 o A A
A Willis IS8 — 4, SZHERS 4.5 mm x 13 mm 5 4.5 mm x 16 mm % 4 (% 1), FlFAREIToHR M
HIMAEAS BRI RIE KA . SCARIUE RIZIE B i & &2 on 5 B L5 il 2k, 2 Bl 38 A AN
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FEEERINIE, X @R T T XREY, ERRHFRTEEHE R 58 1 BI0REE 3)5% A m 3= kA
FIRBEE O, BT EA @ ARAT HE— DA, VR 3 R 5 SR 1 3000 3 A B B K 7 VE (R 3 IR 97
RIGIRACREIR YA W 2 . 8 19 B3 T BBl AR A R IR RRE R A

8 Wl A 32 TIRIKBEYT, 7 #9147 DSA BEVF, BEVIEIH] 4~16 NHGE 1). BEVISE R TR ARl
PRAERIBTE R, 6 B 584 2k BN sh iy, 4E 2 IR b BIZISC 28 A /D IR I &3
Bl 3 AR, A IR R B 1 R OA SR A R A2, USRIk Labbe # fikial iy
Slt. B EIEA m B AR RE TR TR B Willis LR ERGH 2 AT 55, A7 W 2lig 35 A% ZE RN IR
M, RUCRF R RIURITHEVIBE . Wl 8 MERE, FESMEIK. 5 T 545
ARAEN 4.5 mm x 16 mm A —HM, BIZIEUE S 58 A 2, A5 BERI 5. R34
HEEAETC A5 RN B A HRBRZT i, 5225 DSA R IUE B K . AT 4l EE 0 fa RIS B R A R A,
e it 0 2 S 1 9 AT S B K . B TR U YR YT 5B T FAIZE SR ICA), W@ B3 847 IR 3iva
7. b G BFIRERA BT R BRI R, AR5 16 M~ S DSA IESSE R M TS, H
M ICA 81 .

4. Wig

CCF & Wk, 2 HoMAMmRE#r51#E, 1974 4 Serbinenko )i % FH vl B ERFE 16T LK, I
WIRIT B ETEURAL G AN R [10] A FIZERY ) CCF A7 N6 K fit P ¥ ZEAT R AR A [H]  #E95 Barrow
s, A TY(E#ERY) CCF NmmEE N, nRASAZEM R HE v B vEERTE . 338 e DL AR e 5%
Willis 78 i S 4R AR S48, VUG LM . BRIE S ALK #RSZ 48 BRI ARE 5K 7 SR VU 205
BAGUSEN, R TR EN KA, B, BEERMSOR RS T SRS 5 H A A
BIAHELES, Willis BSOS BAT DU N R AU B SO, U SN sk, 2Ast, FAR
[AIRR A K, A B AR AN By R A R[] (81 [9] [11] [12]. T H CCF 2 WF4hMiiJa, Xm A4
BB E L, B AR 3R R I PR A 2R R i G U 350 P 2 ik I A AE DG 1 S kR 1R R A, Willis 78 A EE A
M B — b T Y B AR R 9T 5 2 [3]

FE AN 2 AL B AT T AT T AR, DS T S5 A SR RIFIBITROR . Felber 1%
RIE T 2 BIERFEAS FE R TCCF BRE#R SO IS 3R, AR N e a2, ARGV 11 /1
14 /N AT R I RAE8]. Gomez SFRIE T H S AL iy 7 151 TCCF b BE VT 45 K (3~42 N H),
WO SR8 5 B N AR K TCA SR PAIZEFE T, W] AR R B A% S R WG f81] (14 12 5% £ 590 S8 P e 2 2R I 1)
TCCF [12]. BbJE, BAECZETE CCF HIMMNH H & 2 . I EeAE [H py 4Medt R A [ 28 20 78 i S 2836 9T CCF
I DLE L 2.

SEEBATNIRREL, EMEH Willis 377 CCF W2, NER L NHT: 1) Frd 612 AT 4 i
AT, TR A, R R, A ENRG; 2) FARREMRI, O ERK
ANEIAIWT G E B, AR IR G R R S BRSO S e O B K, RS
B, IR SRAEAE LA, NMEERTREMRTEE FRATAEEFREA R, KEKME, D83k
BV IR ICTT REE s 3) ERAERT, SCARTEREBETIRZIMK, FEARIERE O 2 mm, [ 1R iR R A I,
PUHEM T 4) SCHHESERT, BRAEFiE— B, 2Ribomifarik, DAPSCAeRmkin e . CRMREH S
FUM R 2R 5) A T ik T B IR D A RS R AR A, @A Navien 551 S8 #7328 %1%, H. floppy
TS L2 B B SN RISk 7, By b I T 22 s 6) SCARREUE RILE MR, RIE iR
RIRIESK Ty, X CRHATEY, DB R E RS 7) SO T R R, SO
IR FTRE s A7, 1 ROE RS, B — @ ZE I A — e R,
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Table 2. A survey of the use of covered stent in the treatment of CCF in recent years

2. IEFERSINFEEMBIRIIIATT CCF BR—kE&

Fy (= TRTT AL SCHRAY BEE HRREE FEIFRIE
2006 E. Archondakis, %% 8 JostentGraftMaster 75% 25% ICA 7122 1 %
2007 F. Gomez, % 7 JostentGraftMaster 85.7% 14.3% ICA 128 1 151
2009 Qi Tiewei, % 8 JostentGraftMaster 100% 0 ICA 128 1 151
2010 JinLi, %§ 12 JostentGraftMaster 100% 0 P

2011 TM. Kalyanpur, % 3 JostentGraftMaster 100% 0 THEPIfAE 1
2012 Y-L Wang, % 11 Willis 7 fi5 % 42 72.7% 27.3% T

2014 LiKe, & 10 JostentGraftMaster 80% 20% FkI)Z 2 #il, ICA % 1 41
2015 J S Kalia, %5 1 JostentGraftMaster 100% 0 i

2016 X, 5 7 Willis 7 5 =7 242 100% 0 x

2016 Wu Wang, %% 27 Willis 7 5 =7 22 100% 0 ICA [H2£ 4 5
2017 ke, & 4 Willis 75 5 % 52 100% 0 5

VERE: ICA, internal carotid artery, PIBNNK.

SCORERURAT WA IR BB R R, R 1) SORMS AR 2) BEOALE KRN HIRAS

g HERf; 3) SCHUBNYERZE, Joikse e bEe. AL Gl By S 28T DO K elE b Wik, A 2ENIR
MEMIE. X TUHREE, RAIMARRZ, 7 LIS — Bt 7] I g il 5 AT A O IR 30a 7, AR K]
RE A A il 28 11 B P 2

LR Pk, BRSO TR T s ki g R, wa. S A%, AER

mRIKI R — k. 244,

AHBHEHERD, HoZ KR, Rk PIRRIES.
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