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Abstract

Objective: To investigate the efficacy and safety of the Willis covered stent in the interventional
treatment of traumatic carotid cavernous sinus fistula (TCCF). Methods: The clinical data of 7 TCCF
patients who were treated with Willis covered stent-graft intervention in our center were analyzed
retrospectively. Results: None of the 7 patients with TCCF had perioperative complications, the 7
fistulas completely disappeared on postoperative immediate contrast, and all the clinical symptoms
were obviously relieved after the operation. Two cases of Willis covered stent alone did not disap-
pear immediately, and there was an obvious leakage. The fistula disappeared after the reloadable
coil combined with Onyx embolization and Onyx embolization alone by the posterior transvenous
approach respectively. Follow-up showed complete disappearance of fistula and patency of the in-
ternal carotid artery in 7 cases, and obvious improvement of clinical symptoms. Conclusion: Pre-
liminary experience at our center indicates that Willis covered stents may serve as a treatment op-
tion for some TCCF patients, particularly in managing endoleaks where we have gained considera-
ble experience. Their long-term efficacy and precise role in TCCF management require confirmation
through larger prospective studies.
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1. 5|

TCCF 24 B 4M73 51 K2 130 A Bl ik A B 5L 4y 355840 82 2 R 1) 53 VA @[ 1] . TCCF 7Efi 47
R IF LN 1%~2.5%, #5 FR AMI & H R E 3T, A0 1 KR Z Al ik 4% [2]. TCCF £ W 20~40 %
(4ER B3, TCCF fE M R AR m T ott, Bk 78.2%, ik 21.8%[3]. ZAi. Kaslii. Biasti
S5 4 M73 BT BT TR AR 45 & TCCF IR W IR, 2504 sl ik 5 i 52 R A A& C4 Bto TCCF ¥RY7 A JE U 3 ]
PR, PO /7, et v v G 3R 4] - I ¥ 9T TCCF H BT &4 A¥RJT TCCF (B 1% 7%, # H-T TCCF
(ke ZEM RIS T ERFE . TR R KB . Onyx Jie. TR 2845, Willis 78 5 S 281 A AR 39
TR RS, AeEEEHE TCCF M B, 76 P 288 11 (R B CREFST PN S ks g, G2 HAhAS ZE AR
FIAS L& LA 5] A SCE I BB 2> M A bty 7 6148252 Willis 78 5 S22 18 N 7697 1K TCCF B3 1k
PRZERE, R 1T Willis 7 557 284F TCCF R A A Rk . 24 tERNAIT SR

2. HRIFNTTIE
2.1 — &R

2020 4 1 H % 2022 5 12 H, AnIblios 7 613% 2 Willis 78 15 S8 M N iRYT #) TCCF &%, 53
PE 34, Ltk 4, 6 fl2F TCCF, 1 BI8XUN TCCF, IGREKIEZE R M. IR, RERIES)
PRfG. HREG T, MiNARE . SRS, A 8 ORHT AT 42 1ML & 5 (Digital subtraction angiography,
DSA). Fiilii CT, PPl &R DA E . K/ e A MUREIT fIk o RSSO B RmIR
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BRI 1. 2 Willis 78 B EE36 97 — B 35U TCCF 1) mh 4 Lotk (n 1] 1) K — %1 22 TCCF i R 48 B3 (14
LIESY NZ3ul/ i N e

i —h7 54 B LVEBEE LM G 2 JAFRINAUN TCCF. (A)-(B). ZoMiZi iy ik IEMI 7= 224l TCCF; (C)-(D). %
2 A SR IAL 7S G 338 ORI — 4K 4.5 mm™*16 mm 1) Willis 85048, BEORIZIAN TR (E)-(F). Z- 0 A3k Em
R TCCF ARE; (G)-(H). A MEA ZIKIEMIALIER R4 TCCF; (H)-Q). A7 SA sk iz i s geid 2 1
P 4.5 mm*16 mm (] Willis 25258, BERIZIA R (K)-(L). AN shikiEMA R4 TCCF A& .

Figure 1. Surgical procedure for bilateral TCCF embolization using Willis coated stents
1. MM TCCF £ Willis BIRZ RIEEMFARE T

. '

VE: —fr 52 B B EEEEWMIMEE 1 HRIUNAEM TCCF. (A). M P 3h ik ES0R5, A5 0025 1 S ikis 5 IE AL
R TCCF, A T 40 5% A Bl J5 s (B). Zo S 3 ikl i 52 7~ s R BR ik . A B85, A R 5251
W (C)-(E). ZEAMZH N SN B ANAL R4 1 88 DB —H 4.0 mm*13 mm & Willis ZIE 048, BIZIEAAENTR: (F). &
EIRN S S B AR SR L 4, JHIESRTERE 1 MG (G). VEA Onyx i 2.5 ml; (H)-(1). 25 M35 P 3 bk E Mz 7s
LM TCCF NER, HEOM%

Figure 2. Surgical procedure for left TCCF embolization using a Willis coated stent + coil combined with Onyx glue
2. =M TCCF £2 Willis R 52 + &R Onyx REAAREMFARETY
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Table 1. The patient’s general condition, treatment details, and follow-up results
F 1 BEN—RER BTERRKERESR

Tl
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55 5 + A Aok ¥ 4.0%16 ¥ J &, N REE, £ 6 %, HIA
sk NE 2 A
A Wk
. MWL EO ANSER e
4k
42,%?@@@@? %k ® K 4043 A A Onyx % SN M. A% 6 % SN
: Wi 25ml SR BRI Bk
e
ﬁ@%ﬁgg U BT
68 K, moe A B K 4546 K % B ML AN 5 g, HiK
e : AHGE IR SR KA
. B A S BE T
4k
nox TUEEEN o ® aos kR ok HA W EWE 3 K BN
: KBS R DR Bk
s
ﬁ@%ﬁgg BEOH AT PELH]
54 B . Efﬁﬂﬁﬁw HoOK ¥ 4.0%16 ¥ J 2, A I, A 50 ZE, #N
KB R DR Bk

AT

2.2. RengE#

AT 7 REFHORIUIM/NR25%), FEB & VLARZE A 100mg 1 k/H .« &g s 75 mg 1 )/IH, FF4T
HAETA BRI, G ADP #01HRAK T 309%, H4 SRS 5 SO B 8 B 60 mg 2 Yk/H .

2.3. FRZT

RSN E, SR, EERANEML, XCT RSN E, HAE AN . Seldinger TR ZFRIFEA
8F T H(Cordis, M), 7£TF L4551 Tk 8F T 513 (Cordis, KE)ENIABINK C2 B EGKT, &
522 A FEANAZ S 18 RN 250 A 50 s 5 s s 1 o B R T Bl A sl ik L DR /M R, AR 11 R/ IVAT
I 11 BTN Bl ibk AR /N ak F 3@ 1 Willis 78215 52 2% (Microport, HR ), 578 1z e i S AR BRFE 5 KRR TIL
Willis 5258, FI0E B2 RS 2 R K
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24. REFEEM

RIGEB G CT G AN S, R 12 /N & RIESHME 2 THF % (4000 V), #H4:3 K,
kST LU (FERT =] UCHR A B 100 mg/d 1 4F + ek E 75 mg/d 6 H)ak(FERT = UK A 100
mg/d 1 4 + B&EE 120 mo/d 6 H)iGI7, HEEEREVHCRIEARERKE /BN . R 3~6 HiRRgEE
DSA.

25 LR

7 BIEFE YIS WA Willis R SC 4L, SN 8 M de, b 6 Bl 5l TCCF (1 B3 4 Bl
AN LMCCEE, 160N TCCT EEEA 2 M2, KBRS 4.0 mm x 16 mm 4 4 5], 4.5 mm x 16 mm &
2 fl(#% 1) BFRBITEEIML. HIMEARIFRAERA . RIGiEi 7 4] TCCF 5 R N Lk, B
BB . o, SRR BRI 3 & 52 R 5 BB I 5E i 28, 2 B SC AR A7 78 IR, 3508047
THREEY, HRRFREENE, FEENR, 168402/ Onyx KRS, 5 1 6INIBH AT
fift Fn 5055 P 5 Onyx IRIE ARG 40 52, ACBE 5 8T 2k o ARJS I AREAR 5076 AN [RI R B2 1) 22 Ak

7 BB E R TREV, ARG 3~6 HIRBiAT DSA . BEVI4S R R: 7 ] TCCF BEHEI5E4TH
K, BN BCGEY, RETIEACERA IR U5 . ALHE 2 BIA77E PY B LA o] i i ot 35 5 Onyx I 78 i
4RSEN) TCCF M, IR R, BN SIKiEY .
3. g

TCCF J2 48 H /M5 51 RS (1350 N Bl kAR 5 B 79 3 45 15 45 52 2 1A 1) 7 6 V8038« TCCF A7 [ i IAE T 3
PRSI, AT RE (R FE2 N Sk B B . 1972 4E, Serbinenko A3 4 (5 A AT AR ERBER AR, 39T TCCF
M, fREA TSN IK, X7E TCCF iR v bR IifEd, BA BEmAmE X[6]. M5, UNRENFES
I NIETT, RGN BERTTEE . BRMG. JRARED . BUERMEMRS, EETN TCCF Bk
BIT 7. HEl, 7€ TCCF I WIRYT, PIRMERIEA) A HE £ SAE M, WM 3 AT Onyx i iz T
REIEZ IR, 178 R S AR IR LT o 67 2808, 7 P ZE 0 11 1) [ B LR RR ST Sh ik g, skl 5z 30
KEE B

T JE ST R — PR AL A AR, AR R 10 I R LA VAT, SRS e 2 PR RS R,
Bk 2t ik 78 15 S 42 (JoMed and Jostent) F H 23X 71 & il 5 78 15 S 42 (Symbiot stent) [7]. AN/ 7R R B, &
IS B i 0L A5 1 L8 YR T TR SR R 2 4 A . 2004 4, Felber 55 N ESEIRIE T 2 91 B FHER
3O S SR A RS SRR YT TCCF, B 1 58 4 P 28, R 5 Bl U B 2 9 &O5E « B 5, Mandan 5 A 7E 2006
SEARIE T 2 BN B RS R I T R S SRR T s TCCF, 78 P E38E 11 1) [R] B CR KR 20 9 3 ka1
[8]. 2007 4, Gomez 5§} Archondakis %573 il4ii& T )% F Jostent 78 I 429697 7 5 )2 8 f] TCCF Ff7¥
MHEIITR, EEEERN SR 2 A6 168 H CAE NN Sk ZE, (HEA AT IEARER,
HAeBE AR, RIEAEE K9], 2021 4F, Jeong SH 28 A\3RiE T 12 22 Jostent 75 i 57 42 1f1 4%
WIRJT TCCF, 11 GRS RIS B M se AP 2, 1 pIRE A%, (B DSA E&n, HEM%Ese
[H1%£[10].

SR, A/ B/ 78 S A S e e, IOSE AN G, S X AR T P R 28, ARl 2 31 A 20 kit 4 52
B UL b I P s ] PN A7 A TS B 2 P o1 345 P i R 500 00 A ) 27 e I B S 28 . Willis 7
RSB0 AR AN T RS R R g0, HIRE A ER R, HAFARTF PTFE CRIUM M), wTLL
ELFEE R, ST A R E R A N AR B — N R RTAT AT IR . TS T TCCF A
MEL Willis ISR SET: 1 ML HERE R, SR, &AM mE: 2. PR
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ARG, BRAEWRETE, WEAEFARRNE,: 3. v&EHT/MED. ZEOLREENDR TCCF, [FIBfREF
AN IKEEY; 4. SATEBEREEMLL, Ba R, MIRKER; 5 ST @Bt sE . ik,
RO AR IE I RV s 6. KT 35 A 20 ik Ay I 55 B8 S8 R 0L/ B30T A= P B2 4 i 1 2 R R0 78 25 A R VR
2011 4F, FiEF AIRGE T2 Willis 7 S SRI6 9T 1 12 FIXEIE 1% TCCF i fil, BT A flim RRE IR B 22,
11 BIE PR ZERE TR [RIRT CREE 7 S sk, 1 B PA 28 T SIS Zh kA 1, AR5 6 H S A i 1 52,
10 BEE M5 A A1 2E, SN Bk, ORI CII BB, 1130 A Sk i 2E[7]. 2018 4, miiEsE AiRkiE
T 81514 Willis 78 RS 3697 1 CCF i, AJ5RIZIIESE 5 B N e 2T 2k, 2 B30 3L b A7 1E N I
1 B AR, ARIGIEARTEIR B S22k, BEVT P R IERER I e, 6 1B I 5E AV O, 1 B ik,
1 A BEAT G 1ML 4573 5 ST A5 [5] - 2021 4F, MOEESE ANIRIE T 39 B4 Willis 7 52 48 40 if % N ¥R 7 (1) TCCF,
5 B 5 BPZ0i&E AR AE /D B NI, @ IR, IR RREIRIE 2%, JCRID, RN O 54 A ZE[11].
A 7 45 TCCF #42R H Willis S B83697, 112X TCCF, FRf8 A Willis S22 8 ML, 2 5
H Willis 735 S48 5 B Z2E 58 LURTH 2R, AEAE TR, SR KON I 70 0] T 7 A it 3 3 B B Onyx Jieke
ZE. HU Onyx K ZESGRE I % . BEVIAT DSA R 7 BRI 5e 42k, SN Shikid g, AR i 2
5

TEACEE TCCF B, A8 Willis 78 552 48 ml B T — e Bk AR, L rp Py e /2 LU Be s L v @2 —[10]. &5
BIRAVEAOIZRL: 1 X T/ AR T LLEAT W20 7 I8 AT A R R B0A YT, —MRAE 1~2 A1)
WA LLEATE G 20 X TEES AR NN, TR EIROREEY K, LR T RIS B,
X T S A N U, BN AR BRI /N O N SCER I i AT, AN S SR BREE A 2 S A v
Prak: 3. 4 T TR A SR T e ML S [T 4, BRSO RHE R B, @I RN R EUOR
JE MR 20~30 43 5f, FET DAPUREZRIATT, — H Itk [m] 4 ] DU B T Bk B AE S At vl BT i P K
4. TREGTE BN B A S B P R A R it e e B 553 B . Onyx IR I3
Z, FILMBAFHUEE IR B . IR, TSRS 7R AN 4 R R S AR (U B

g5 LATIR, Willis 78 5 48R 16T TCCF F L& B3, Je—Fae s, HRIMiBsT 7iid. Wik
Willis 78552 287E TCCF LA PRy it - BEPRAR, 17 T8 5 55 8 33 PO IR IO BAR W A U AR
Jiti, ANWTESE Willis 78 155 S 22 A4 R i DA S i 13 I 1 A I 657 ) 2R 5, Willlis 8 FEE S 20 38 Jli o i
J7 TCCF 25—k . AR VUTRE —I L hOaiEtEet s, LLRGIE Willis 3C2EA77 TCCF K
BEVIEE s s — TR M AT, LR Willis 2R 5 T fA B BR BEAE 4 2 2828 TCCF A K7 3505 AR 2L

Bt

BE A

AHIEFUIRAT 5 7 R = B AR B S R i (R LS. LLSC-2023 28 124 5).

(.

EL£mAB

FNTIRM R, fa SRR E 785 S SRAE A M3 1 25050 ik s 45 S vh (1R T T SRS AT 23 i
(2021ZDX3581).
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