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[HZE] 8@ 4R 1) 5w B X I 2 3 K% (dural arteriovenous fistula, DAVE) AP G HUE AR ER K %, &
JBAE 43 A 3R P 3R 6 ARVAYT I 153 B DAVE S ], 4R 58 I R 2 3 | I A8 4 A 2 R AT TR U7 7 X AR IR T 45 SR R IR
J5 & ¥R, 17 Kaplan-Meier {31 #1 Cox [MIH 5047, %4 153 i) £ & SF ¥ Bl 15 (38. 1416, ) AN H L AT WK 158X B Rankin ¥
43 (mRS) 3~6 It 21 Bl BRARJE IF RIEFE TR 4 FISL  BED T AE T 8 B, 55 9 BRI A M & DI GE BB . Kaplan-Meier 43 #7 $
ARARHT mRS =3 R AFTE W RS2 AR |28 3 0 KA A B 9E R S AR 5 45 5 D 8 43 4 JE 830 43 2 51 B2 J03 K 51 O Ccorrti-
cal venous reflux, CVR) ARJG EFEANW M B A TG A R EE, Cox BIHHT 7R BUS A R 19 fE K F R A . Riif mRS >
3Y(P=0.018) ARFEBRELERENT/HREIF CVR(P=0.00D) XARFEEAH (P=0.000 1), % #& AR L6
BE REEARFER N EES I CVR LR AR E DAVF BERITEBUE A R M GREHE,
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Postoperative outcomes of patients with dural arteriovenous fistulas: an analysis of influencing factors
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[ Abstract] Objective To investigate the prognostic factors for poor postoperative outcomes of patients with dural
arteriovenous fistulas (DAVFs). Methods The clinical data of 153 patients with DAVFs, who were treated in our institute
over the past 6 years, were retrospectively analyzed. The clinical manifestations, angioarchitecture, treatment methods,
neuroradiological results, and clinical outcomes were collected for Kaplan-Meier estimation and Cox regression analysis.
Results The patients were followed up for a mean of (38. 14 16. 3) months. Twenty-one patients showed modified Rankin
scale (mRS) 3-6 during recent follow-up; 4 patients died of postoperative complications, another 8 patients died during follow-
up, and 9 patients presented with permanent neurologic defects. Kaplan-Meier estimation suggested that patients with poor
preoperative neurologic status (mRSZ>3), venous sinus thrombosis, combined arteriovenous approach embolization, partial
obliteration, parital obliteration with cortical venous reflux (CVR), and postoperative restriction of dominant venous sinuses
tended to have poor clinical outcomes. Cox regression analysis demonstrated that poor preoperative neurologic status (mRS=>3)
(P=0.018), partial obliteration with CVR (P =0. 001), and postoperative restriction of dominant venous sinuses (P =
0.000 1) were risk factors predicting poor postoperative outcomes. Conclusion Poor preoperative neurologic status, partial
obliteration with CVR, and postoperative restriction of dominant venous sinuses are the independent risk factors for poor clinical
outcomes of DAVFs,
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FEPRZER BF  I R R B 5 AR R G R
YN, T AIE CVR i RUR 28 1 R BLER W 1) 8
H LW BEBMIRYY . BMOMEEFE R A AR ZE RIS iR
E [ CFHA YT & DAVE & F G rik, SR, i
FAZBER W & AL, H AT e s Z 2R T 5 I R %
U 2 PR 2R A BT IS . B AR B K KO R B I
R B2l [ 2007 4E 1 H & 2012 4F 6 A 3R
I DAVE B3 176 6], A 0F 78 38 5 [0 Joii 1
Mz 49 1 B9 36 97 e WJs G O L B B DAVE B35
AR S5 I R 5% U5 s e R 2

1 MEFEEE

L1 —fa# FEERERKEERIRKMS
B2 2 O BN PE SR 242 2007 4F 1 H & 2012 4F 6 A
BT DAVE BE 176 4], AR 48 99 A S HE 58 A o 5%
AT, IR (1) 28 B3l Ik i 207 Dol w2 1 8 5
% (digital subtraction angiography, DSA) ¥ 2% i2 Wr
9 DAVE ; (2) Il R 91 8 FL 56 % 5 (3) R FT#EAT 1 3k
il CT 8% f% 3 HE (magnetic resonance, MR) 6 8 ; (4)
KM AR ZE ST ARG, BIlm IR BE U S 6 4 H
HEBRARUE : (1) & I 10 3l # Tk i 2 | 3E o kL i O AH DG
PE S DR, A At i 2l Jikorb R RE R R 5 (2) RIS I
PN i A B8 I 9RR 5 (3D AR I G A BE | i B %
A 0 0 050 A58 B8 A PR 5 (4D IRYT R 3 A P A A
5 (5) & IF E A3 3 ik 1 45 55 3 (Barrow A 1) ;
(6) 7o 12 A5 30 40 Bt 15 9% R
1.2 H¥RE  WURBEER Rl R R
L A8 A8 S 2 R AIE R 9T 7 ¥R IR YT B R R IR T
g5 BT IS DL LA R PR B T SR R, 3
XF T A R AT — U BRI R BB U . I R M AR
FHOR N2 AL 4 AR IR B
e [FHE

Il K2 BLALHE A TN th i i A RE
HIRBERE R kb vt 2 D RE B R R R L., R
PE A 1 2t B Rankin 3 43 (modified Rankin scale,
mRS) ¥ AFT M Z I RERE N 3 A FE L mRS 0~
19 .2 % =3 9%, DAVF M5 O e AL 5
3L AR AR SR X KR RS2 R Al 52 X, Horh
R IKEE DAL A5 b RIRSE (B SE-2 RS2 B Ik fL
NS IX, H A 52 DA, 95 R T 47 52 IDXORI R Ik 52 X
LA A B8 AL . bk 51 3 5 4% B Borden 43 4%
HEAT I

167 07 X0 & 3 kA B% 48 € (transarterial

embolization, TAE) £ #t ik A i #4: %€ (transvenous
embolization. TVE) | g #f Jk B¢ & A B £ %€ (com-
bined approach embolization, CAE) LI I B 4 uf Bt
A B ANEFF R (pure or combined microsurgery,
PCMS) B 4 B, RJFRARE G RARYE Re Ji — AR A
PEIRIT IS 1 DSA KA, 12 o 2 1 58 201 BR R 20 TH
BR AR 3 B A JF CVR, IR R G —RIGT G
BIZ) DSA 25 R A€ AR5 F kS22 B, € L b
FRBEJEHR 2/3 V0 DA BB R — M A - IR 5
NS IZE B AR ZE T E AR (=70 20) IR
FEAY.

1.3 o RIEEWEE DI mRS 2 ARG UG R
IFHMBE A R4, £ mRS =2 A G R4
H,3~6 FATEARMA, BEUIHMEEEH DAVE
TC R AL T BOR A i 2 T BE AR 0 1Y, a0 44 L b
ToE A5, LA A 22 0 1 o 28 D) RE R AR BT 4

1.4 it Fsas RHA SPSS 18. 0 Sit At , LK
V5 I TP DAy PR 28 e, JHG Al 2 0060 365 1 ) L 4 U R
FR 22 R B it I = RO R B R R A S kb
MANREBA A ) RHT mRS. % 1 ABAL Borden
G Je AT E KSR AR R T LR JE AR
BIT AR UL SR 5 3 5238 W% 15 00 40 e B A8 &
i#47 Kaplan-Meier i 1, 41 [8] 22 5% K i log-rank
(Mantel-Cox) 6 % Fb 8¢, I LA R 7 I 8] #1985 A B
YER A, FR S EE R B &, 34T Cox MIIH 43
BT SR B2 [l 07 ¥, 728 5 i ABREN «=0. 10, 5
HARHED o= 0. 15, H A AR HT mRS, % HH A7 Bor-
den 73 I0I7 IT MR G AR IR T 45 R 55 2 0 26
AF AR B LAAR AT mRS 0~1 93 N Tl 5 IX |
ZhkER R EURENZL2HEE NS R, Hih S
BAE R &, K5 7KF ()2 0. 05,

2 & B

2.1 —#FH RIEAE L HEBR AR AL L 153 iR
HAM, Ho B 89 Bl Lotk 64 B, AEW 14 ~77
ZCPH48. 5+ 14. O %, REMERIEHE 91 41,
FEIM i O 46 81 L EEORTIA 1 D) BE B A 18 9L R
JEVERI DI RE G A 33 0 L 14 B SRR B E R A
B 62 0], AFT mRS 0~1 %% 56 ] ,2 9% 56 1] .3~5
¢ 41 ], DAVF f THE4R5EIX 46 ], K kSE X 52
i), HeAth 321X 55 4], Borden I 2% 53 4,11 4% 45 i, 11l
9055 ], R IKEE AR Y A AEFE R 30, 1%6(46/153)

2.2 BHARABEFAZLEHEIL KR TAE 100 #i,
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TVE 33 #5] ,CAE 9 f] ,PCMS 11 ], &J5—IAI7
KB OS2 W B A 3E 123 6 (80. 4 %), F4r 1 KR
(19 B A B A I CVR 19 11§ (7. 2%), FiF
BB FRER R 84. 3% (129/153) , 58 &Lk
3K 58.1%(89/153), HMIFARBIFET: 4 B (2.6%) .

5 AR i o e 2 BIBE TS, 3 R R BT

2 B & A i BE BT 5 2 461) & A= i K AR A8 P I K s AN B
JERPESE 2 ), A I p 2 bR 11 1, ek Ak
I 8 B,

2.3 W ARMIZER A BHE RS IRBE B
WA 1~72 A H (B ARBE B E L D 14
)38, 1+16.3) 41 H . #iik i mRS 0 4%
89 il .1 9% 38 B2 9% 5 .3 9% 4 1,4 9 4 ].5 %K
14,6 9% 12 #], mRS 3~6 &3t 21 i, 5% 7 AR J5 I
RAEFCT-H 4 BIAN  BETTHET 8 i, 55 9 Bl RN
Pl 2 Ty e 4

2.4 HERRHHmEE Kaplan-Meier 53781 &
BLORHT mRSHIKEE A IR IT I 2N R G AR A 2
EIVVSENEES ST R T NSRRI NTIERN
RAM2ERAGIT¥E L, RET mRS =3 #(P=
0.000 1) fFAERIKSE A (P=0. 004) JRIT TN
CAE(CAE vs TVE, P=0. 000 1; CAE vs TAE,
P=0.000 1;CAE vs PCMS, P=0.045) . RJ5¥ 1%
SR R 2E (P =0. 043) B{ BB #e ZE 9 CVR
(P=0.000 DA RAFFEFEAH(P=0.000 1) HE
FHBGEA RGBSR 1D, Cox [H40 445 K41
7~ DAVF BEIRIT IR BUG A R IR RN . R HT
mRS =3 Z(HR=8.642,95%CI. 1.446~51. 643,
P=0.018) . RJF #8745 R Jy & 7 # JE 3F CVR
(HR=6.991,95% CI.2. 223~21. 980, P=0. 001)
DL ARG FE A (HR=8. 089,95% CI.2. 764~
23.675,P=0.000 1),

0.6 - 0.6 - 0.87
c poocraocao r"—'—— Rc;%tment method
0 i 8 | g 061 T e
2 S 041 e<--e-!  Preoper mRS E S 044 ? st 2 '*g : -~ CAE
= é KT o = é i — Without VST s g == ~+= PCMS
g o e 2 = | -~ With VST =Z 04-
EE 9 Cn >3 Es N E= oonet
3.2 i 3z I~
2% 0297 = 021 .r 3¢
a { PR - - a !.._.,r‘ —- 3
0 Es T T T T T A 0 —T—T—T—T— T B ——————————
10 20 30 40 50 60 70 10 20 30 40 50 60 70 10 20 30 40 50 60 70
Follow-up #/month Follow-up #month Follow-up #/month
1.0 1 1.0 1
= 0.8 1 o s 0.81
o g il Postoper imaging [ 8 :
E 2 0.6 - - ——TO ; 2 0.6 4 D
—'g 2 E"' —— PO '_‘c; % ’ .-0-5 Main venous sinus
g T; 0.4 4 V"E -~ PO with CVR g g 04 1 _:o,l —_— Postoper-pate?cy
o E i Q E .': -+~ Postoper-restriction
-3 I 3 14
a 02 rw 021
0 lesmepeel D o b
10 20 30 40 50 60 70 10 20 30 40 50 60 70
Follow-up #/month Follow-up #/month
Bl 1 DAVF REFRERFEHEAL R HAIE Kaplan-Meier 7317 4 &
Fig 1 Kaplan-Meier estimation between the fine surgical outcome group and poor surgical outcome group of DAVF
DAVF: Dural arteriovenous fistula; Preoper: Preoperative; Postoper: Postoperative; mRS: Modified Rankin scale; VST Ve-

nous sinus thrombosis; TAE: Transarterial embolization; TVE: Transvenous embolization; CAE: Combined approach emboli-
zation; PCMS. Pure or combined microsurgery; TO: Total obliteration; PO: Partial obliteration; CVR: Cerebral venous re-
flux. A: Difference of outcomes between the patients of various neurologic statuses (mRS 0-1 vs mRS 2, P=0. 983; mRS 0-1
vs mRS >3, P=0.000 1; mRS 2 vs mRS >3, P=0.000 1); B: Difference of outcomes between the patients with or without
VST (P=0.004); C: Difference of outcomes subsequent to various treatment methods (TAE vs TVE, P=0.572; TVE vs
CAE, P=0.000 1; TVE vs PCMS, P=0.634; CAE vs TAE, P=0.000 1; TAE vs PCMS, P=0.911; CAE vs PCMS, P=
0. 045);
PO with CVR, P=0.000 1; PO vs PO with CVR, P=0. 005);

main venous sinuses operatively and the ones with restriction of one of the main sinuses (P=0. 000 1).

D: Difference of outcomes between the patients of various postoperative imaging results (TO vs PO, P=0.043; TO vs

E. Difference of outcomes between the patients with patent



S8 I AR R A BN B0 R TR W PR A U0 5 e PR 2R A

o 877

304t i

3.1 DAVF %76 a4 Hii KEARR
B RS RS L 2 AT A R SR A5 A
) DAVF RJG KW Hl /5 RIF B #H 5 84% ~
86. 8% AL B BB 15 (38. 1+16. 3) 4 H .
IR mRS 0~2 B 5 86.3%(132/153),
mRS 3~5 %8 FH WD 50% . BT A B E R %
fift Rk 84. 3% (139/153), 5 & TLAER F ik 58. 1%
(89/153) , 5 3R SCHRHZIE AR I
3.2 WM ERR XM AKX DAVEIRITEIE
PRI VA 1) 52 e TR 3% 6 A SCHRR G . — M IAhy L T 4
X DAVFE FIK# K X K EIF CVR B DAVF
WG 8 R fR B E T . % Cognard I . IV & AY
B B AN [A) (4 36 97 O 2 o6t TS B2 i A K5 0
Cognard TV 5 5 XA YT 19 B 45 Cognard [T A
2L BURAES . 5340 ARG 1G24 B T 1l IR
JEIRAT S, R Davies %5 4RE 9 11 ] 2 4 4>
AR FEIRIT B DAVE w9 0 58 4 Bl vk 4 4 28 1 HR
H IR R B U 2o AR v R A B 5E KA s 2 B
BEMIEFEIEE CVR,L L BISE TS, 1 1 BEGR % 1
P2 Dy R B

AT GE K B, AR R A 22 Ty BE Ak B 4 IR TS R
KAz g R %, Z A WG AR R E S, 17 )
BE AR 2 T AR FR A L o, 11 BB I N
R, 4 B LA H i A0 RN B R R A R 2 1 R
G T AR i R 2 T e B R BT 2 BT R —
SE ATy B B L S R i — kA, o
Bl LK ALIX DAVE, & 5 BEF bk 5 7, A A
JECRFFLE 1 4E, MR A] UL S 86 I T /K b B &8, R R
BRI AL INRE I B 15 . El Asri 41
WIEL T 58 i) - F B ik 51 i 9 DAVE 3, MR
BRT T, WI @5 S ERERE AN R KB
R T MR 5 ) TR Y s ] 5l 52 TR WS
M BN EE, H 42 ) A A0 405 2 ik A ot AR L IR
W2 Wr R W3R 97 AT BE I AR F R 2 1) B B Y K
A TR B DAVE B s .

RIGFAG P45 BB O RS I CVR &2
BEARM S —ER K ZE ., Davies 51 it 8 T 1 5¢
478 R kb 8 0 T B AR LTS BR CVR 19 JR 35 i
Ja BT, i E bRkt HG IR CVR BB A s
B, van Dijk ZUU%E 14 6149 CVR BB HE1T
K BE VT &7 B % A A . 6 91 % AR R i

PR T BE B, 0 BISET, CVR FFLEfFAEM A,
A M I RTEE M R 2R T e B Y kAR R 8. 1%
F6.9%, ARBEFEH, 11 B R G 55 2 45 R4
2EG I CVR,H A 9 ] (42, 9%0) IR IT 45 I 4y
MR EAIF CVR, % 9 B & 3 678 b U i 72
FEF UG 1, 3 4] B T 9F Je i Ty 6B 4
#, I, X T Bordenll | ¢ H DAVF & IGY7
B S SHBE CVR. A —RIGIT A © 2k
FE, 0 5 D) Bl U O R LA T IR YT .

1M F&#B o i FEAFEA CVR MR I IR Ak
I DAVE B#IK 51 B S g 6 CVR
o R K B, B R AR 1%~ 4
M AW 5T B Kaplan-Meier 4 31 & B35 43 7 28 1) B
HWAWEARMEE . TRRSHEARR DA X,
ZHBEPH R ELTG A RM 4 GlEE,2 #
HFARIFKAERIG 24 h WIEIE, 1 BIFE T AR5 i
R ARG I, 53 1 R AR i mRS 5 2%,
ARG FEF G 0 IR DG I B AE , IxX B 55 5L 5 3 4 14 2
TC U AR DG , RS 20 # ZE AN B JF CVR AR TS
N RN SSE

RIGEE AR DAVFE K5 fil s A B 5 —
fER &, 4w e, =0 3 BRIk 2
AR T 1 FR A R R oK e R K S L 58 4 A 2E
Sl VK2 I S 17 2 N 8 A I SR O B (2 i) B
B 22 /% (1 ). Carlson ZUY A K, X T & JfF
CVR WRESE-2 IR X DAVE, X 8 6 7 % 22 & ik
52 09478 I HL P JE 1% Dk 52 X0 T o8 4 1 B 3l ik
SR, AR 5T K B, B AR DA S i bk 5 O o8 &
e FE B K L X T R4 Z AL DAVE, o] LU
S BEAR 5 K T G2 i i RV L AE el 5 R R
FIK )z A LBk, B 1 B ZE T I O 8 RE B L O
15, R B Rz 5T VK IR R B RS I, 5
—J7 T L K S 3 R A R I R A A 0 il BRUK A
1 L TCTE AR LA i e il R s . BRL e, 6 R T
T e P S R T K T e 5 A T DA JE Y R
NCHTEARG 4 THUEEIRYT . I3 8, 0 15 0 24 3 AR
b o A GE G L (AR E— R, AT B R
PR SE ) DAVE ., I S AT RE 76 14 2€ 20 # ko2 1)
[] B AT B SR PR AP bk SR

B PR 2R 43 BT 3 B2 s R T A A VK S iR A TS
AN R SR Z B E 43 BT R Re IR S5 Al ST A B
2L ATREAE 2 R 7 i h R J5 32 52 02 A5 5 iy 5%
WEMS ., B N CAE WA TG ARk,
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7 AEZ R A I 2% P ZR IR AT BE O HAl A 57 6
PR 2% 30 =8 T AN R B R b Sy I &R

£ LT AT 4 R WY A I 22 ) RE Bk 45
BE ARG A2 RN R G I CVR DLAR
Ji EFEAWY R DAVFE B HIRIT 5 B A R sr
el W R, W T AR BT 5E BRA BR TR
DAVF RJHEHB N R R Z , NI AT 2518 A
—E WY R BRAE . B 22 A i IR R 1 i PR BB FF
T RESR AL T N B SE AR

4 FEEHR
Jr A VR P AR SO 88 BAT AR 55 0 2
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