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[FnxczEE]

[B/] S~ 1%, WMBEENO 14F% L0 S ICETT 5B M REEIC
FIE L 7o, BB ERNRUE A 0 O AR 2 R IR E) HIE(JAVE) 2 R L. 2
WXt L, IRRZERYEIC L 2RI ZERIT(TAE) Z 17V, R4 R2KENEL N
1Bl AW 5. [AEHI] 60 kB M. A KK B) IR B (WENS grade 1)1,
ZOEFICAERBA P RBEERE I LRy 7 70 v 7 iaiT L. DA
FRRICTREBBLEZE L T2y, 1 4% o MRI IZ T W H] #% 55 8 Ik 00 22 5§ 5% i AL 23
WO LI, UL BEILRFT RO MR & IRITR 2 RSB NIIREEFEOEITZRD .
Jibd L & 4 52 TR, B A BB RSO BT L & O B RIRE IR - ELEIRIE - RS
AR IA 3 > % & dAVF 2388 b 7-. 2 [FIZ4 17 T Onyx M 8 N-butyl 2-
cyanoacrylate(NBCA)IZ & %5 TAE Z 17\, RE IR IE DO KIS B, B
REfEE LML, INEN 3 P ARICITIZEALAREE o/, 1 H%ZD
follow 7 v ¥4 TH KB #HIEO HR TR O bz oz, [#EFE] AREHT
X, WABEER Yy 7 27 U v B 7R “de novo” %M dAVF OFEICE S L
AREMER E X b, £ dAVE ICx T 2B ®INE LT, NBCAZ 1L L

Tk ERMEIC LD TAE XA Th o 2.

[ Abstract]
Objective : We describe a case of de novo dural arteriovenous fistula (dAVF)
developed after bilateral neck clipping for middle cerebral artery aneurysms,
treated with trans-arterial embolization (TAE) using liquid materials. Case

presentation: A 60-year-old man, underwent neck clipping for the right



ruptured middle cerebral artery(MCA) aneurysm, and the left unruptured
MCA aneurysm. Follow-up MRA, 1 year after the clipping, showed abnormal
enlarged bilateral occipital artery(OA). Onyx was partially penetrated to
parasinus, but low concentration N-butyl 2-cyanoacrylate (NBCA) was widely
penetrated to parasinus. After that, developed memory disturbance gradually
getting worse. The angiography demonstrated dural arteriovenous fistula
(dAVF) at transverse sinus, sigmoid sinus, sinus confluence, and superior
sagittal sinus with numerous cortical venous reflux. He was treated with
transarterial embolization (TAE) with liquid in two sessions. After
embolization, cortical venous reflux had completely disappeared. And his
cognitive dysfunction could be rapidly resolved. one year after the treatment,
the angiogram revealed no recurrence of cortical venous reflux and, he could
maintain to become independence. Conclusion : In this case, the bilateral
craniotomy for neck clipping can cause to occur “de novo” dural AVF presenting
with cognitive dysfunction. In addition, TAE using NBCA was very useful to

cure multiple dAVF.

[FE=1]

i 5 ) § R (dural arteriovenous fistula, dAVF) &, EJRME, SMEGH, #
IR PA2E, FRARIE TR EOBERIC XY, ABRERBFHIRT v > RV OILKR
AMBEEC I REICEEL, SRREREZETLIRETH D 12, Jh L DIEH

TUE B IR 2 AR D IS B AR il & oA, — FRIC BOE RRIR SR & D



aggressive feature Z 2T 2 JEH LFE O H AL, T O K 9 RIEH] TITFER K 20% D
SHBEAN WML, # 11% O MmMEFRMREET 245 Z &N MbnTWnD 3. 4
Fexix, MABHEEM O 1 £% X0 [RICET T 2RBIMEL 2 L, REHIRYER
Z 0 O BT AR 2 S8 ME A I B § IRE (AAVE)IC 5t L C, IR ZERR B IC L 2 BERE A 20 it
B IR EIZE R (TAE)IC T, BRE#IREROWE R E I, RBMERERESEOWEN S

ENT- 1P ERBR L0, TBHEZRZ N2 CTHRET 5.

<JEHI > 60m HiE

T EATHERE N EE, A EEE

BEAEJE : 57 mk W i A o RAMENRIE i R 9 7 B F i (WFNS grade )i
LT, &HIT 58 MMFICAERMBAT KMEIREIZH L CHEXYy 7 7Y vy
T E AT Uiz, ZAvn 2 [B1o> BE SR o BE L 1 A 7 A 55 Eh ik (STA) 1 44 356 < 81
Br LT 528, I ER RIS E RO BEIXR S 5T, ARHICENTHH
HOROLHEIRY T —T VEE R CHHROEREEL2HEE ST 2 X 5 2T b MAT
L7eho i,

NGIE, FEEE R FA LA IT R T R E BT AR .

BURIE « BRI LIEE, AR To 2 F M o R BLEE F1c, MRA (2 T Ml # ZH &)
AR(OA) DIEBRFT A At 2 ICBHE L 720, EATHORB IEFELHEI LHITk-T
Elele, AR THMMLERY 2T L.

A Be BE R 2 WO BT L - ABE 14 B B O Bf 5L T O 4 kB AL Tl . Mini Mental State

11

Examination(MMSE) !X 12/30 A GREM « FEFR « 387 - SEHMIZEMR)TH - 7=

-

2. ARt OFEE Tk MMSE 3l ERE ke TchH Y, FAB=3/18 i, 21— A



SR A AEDET A NBIY, V=T UrEAE~ MY v 7 ZABRAEIIHET O HEAR
AR L o TRV, RAMERETOSERETERD .

PR R RO AT B 2 BEER MRI-T2 weighted image Tid, #r7- 7 ¥ EMZ (L
TR O bR oo, MEFIROILE Z R~ 5 flow void N ZEHHBEL L T
7~ (Figure 1: A, B). %7-, §i#f MR angiography T, Biko = & < LLFTIC 1332
DTN e o Tl OA OB & 272 9K5E - 8817 % 58 © 7= (Figure 1: C, D). Jix ifn. &
i <1k, SAEBAR(ECA) IR < i M) o i f & ik MMA) 35 £ OY OA % £72 5 it A
ME LT 5B MEMEBHFIRBELZRBOL.AHFOALLITELICHETZEBL,
BRI 22 & BRI A2 22, & DA B R E RIS, 18 R AR 350 02 do 72 2 ) i T 72
%My v v b 2R D (Figure 20 A, B). & 5 & MBS H IR IA (TS) X P %E, A0
SR L @ k= 2> TR Y, ERREIRIASSS) T it S n 7,
parasinus ® ¥ ¥ » F &l U T, MEATHERE L 72 28O BE § IR~ O 3 i & 72
W7z (Figure 2: C, D). F 7=, W{INHFBIRIRE I, b O RE IR IE O %
BIZX D EHW e MEIRE W T R 2 58 0 T (Figure 3). —J7, lifil MMA 7~ 5
X R O S HRENRIA(SS)~D > ¥ o FZFBH, &% D jugular vein ~NAFT PEIZHE
ML TWwWiz, BlbEXb, 078 E 8RR 2 5 258 Ml R B) # IR 12 X 58
HUEMR &2 W L (Figure 4), IfRZ R A THBE L=, 0k, BHNPHRTRhoTz

T2 ®, R EE AR AT D 2R o T

TR HRERIE « AIEG] TORBAAERIT, Z I dAVF © 5 5, fifll OA 7»5 D TS,
R 222, SSS ~D v v v MRS 2 LEFHIRY RS, Kb EREL KT L

TWaEF AT, LEL IS BRI A KOO H T2 <,



parasinus Z /> L THE# it L TH Y, Borden type Il ® dAVF L& 2 7. D
7=, REARGERN(TVE) T+ R2ES R/ G oI W EHIE L, KRIE

ERWMEIC LD TAE TOWEFR 4 FHH L7,

<{BW 1 IEH >

WA OA K725 SS, TS KT SSS L~ N AR Z 1R 00 & L 7o, 4 5y iRk
Tz KRERENAR XV 6Fr. Sheathless NVEIH A 7 v 7, )& T ANSEH
fRA G ~B & L 7=. 4Fr. Cerulean (2 7 1 ¥ v b, W i) % intermediate catheter
L LT, vA4 7 vb7—7,(Marathon, Medtronic, Minneapolis, Minnesota,
USA)%ZH OA D, FTIEXSSBIOTSIZHHALTWEINE~FEEL, v b
~O feeder 35 L OV & # Ik it & #E58 L 72 9 2 T, Onyx (ev3, Irvine, California,
USA)IZ C—¥F parasinus ~Jii A9 2 F CEREZHIT L. HEWVWT, AIRERIR Y =
MHZBEMOSIZ~A 7 0BT =TV EFEL, AEKIZY ¥ > b ~O feeder % fif
B L7952 T, 17%N-buthyl cyanoacrylate (NBCA)-Lipiodol /& fnifk | T %42 %
fTolc. 61T, /£ OA DEMMEFEH OIS A ERIZ 17%NBCA-Lipiodol & fl
WRICLD2ERZITT. WThOLEBEEMERORETITITHZ22, B TH D
flow reduction N HiIk7- Z &L AR LA T & L.

<JRW 2 H >

MY XL VERMIME & L TH % Tz, sinus confluence 7* 5 SSS T~ 7
DN D OERMTEITD FEtE L. Al L7z, Onyx ® 17%NBCA-
Lipiodol {2 F0iE Tix, v ¥ > ML OV feeder ZIB L, v > bR A b

NRASEDLZEDRRETH -2, SENEE VD IKEE D 13%NBCA-Lipiodol



IRFIRIC CES A =175 2 st & L.

FIE RS, 2B FICA KT 7 2 —F T 7Fr. Envoy 24 OA ~8#E L
72. 4Fr. Cerulean OB FiZ, ~A4 7 a7 —T7 V& RIZ OA SOV v
v MR LLINE L 72 183%NBCA-Lipiodol JEfi % M KA E A L TE#ER
AT - 7. DSA F TOEARHIX 11 4 T, i 1.7ml ® 13%NBCA-Lipiodol /& fl
I CEREKRTLE., IFE®ZOA OARE TIX, AMENSDO Y ¥ ME
HELE., 70, ¥ MIWPEN LB LEAFAL TWVWD 2 ARKDAE OAITX LT
b, [RIBEICHNE L7z 13%NBCA-Lipiodol JEFIEIC TEREZIT -T2, KK
MMA % F7= 2 AME & 325, S REMRIFEH OMEATED > v o MIFEAFAL T

HH00, B E L7 SSS /v 5 straight sinus, & 52 sinus confluence (27> 1F

TO, ZEOT ¥ MbOREFIRY I IXERHEK L7z (Figure 5).

Wit & I - e R E R IR b d, % 10 BICHifT L@k
M RE A i1k, MMSE=21/30 &, FAB="7/18 i, a2 — 2N KA G DLET R
F:IQ45, V=T rEE S MY vy 7 AMA 0 27/36 KL, RRABRREFEE 0 F P
BWEAEO LN, ERIFTARICAEREE 2o/, 1HFHZOMMLEEKRET
b, AR SSHE D IV ~DIETHEY ¥ MIEFL T DH D00, EREIT -
SHEAL D Y v v MIZIE R L TR Y (Figure 6), MEFAREIMAT A HIAL L T\, A
B2 [ A7 Tl modified Rankin Scale(mRS) 4 ®™IR#E T, ADLIZ/BhZE L T\
2, BRI AICHN R ERY, BRSO mRS1 ETCdHELEL. £/,
—BMEOREILE D SN, HEOEG - MBI - %O EE O RS

JEIZRD b T o iz,



[% %]

dAVF O R & LU CTHIRm ML E, #RELEER E, B RIOERNTH L2 LT
HHALTWD N 45, BREAINZICH AT D dAVFE (X, 15 BREEE AL 1T A4 U 72 fil 12 B
L TiE, FMERMEIC X 28IREEE K, &5 WITFFIRE D EREZR &, 750
OEIRITE EFOBEEAHER S TS, UL, AMEF CTIXBESM & X872
HEBALANDFEA LT dAVE Th Y, &K T O FIRE LI E N IE O Z{L 2
BB HRS v > FE2BEAELEPEE LTV LV I BEXHDELOD 0, A
FICELTIRELEAHAKE LS. —F, BHFFIREOFRAZEK & L T vascular
endothelial growth factor (VEGF)X° basic fibroblast growth factor (bFGF)(Z B4
BT 2WEBMAINTEBY . 20 b OME TIE, FIRIR ML RE % 0 KLk & 148
BPBEIOMLEHFES, HEFLZEBT 28I CoORATH 2R RIE, /B IRR
ORI 72 £y, VEGF X° bFGF O B BLTHEICEA L L TW 2 aTREMEFERT L C
W2 4D KFERTIE MRAIZT OA DE S RIFRICHM L TEBD, MRk L LT
AEIOBHEHIC 1358 EB G L2 WERIRIFE T O dAVF R ZRMEICHBL L7z, £z,
JE A 00T i 5 RS0 R ~ R A R AT T A OHE IR O TR b ¥, FHTERIEICHE S
i R O RO R TA PA 2E Y dAVEF O 8 A B & XA IC X ZE X W, 2072w,
i STA O EIWHIZ E > SR ARG IR R ICB W T, WM OA ~DARMNAEL, Al
WX D i EHERF G BE LR R, AR R 2 M dAVF ~FR L7 b O
EHEELTWD.

¥72, %M dAVF (34 dAVF O 9 b 7% L LA 2R TH 228, HHE

® dAVF (2 U CHI N H I 0 JF o 1k TP AR e ft B 3 2 £ O flesR s <, RO



ARWTE % D FEFI S BT, B R ERDZENEZ W O, —F T, HHERR
BEAT 572012, TVE TOR—IREIEOH TIEIRBEREREFAGHY, 0 X
O IIEFNIT LT, BAEA FT® TVE X, flow reduction & HfE & L THEEE O
TAE, Hr~F A 7HEREEZRFICANTZ S MM RBREKZES 5.

AIERF T, EITHEORAERZIBO OO, BREISEHB L. 20
e L L CId, AROEIRIAMAZE L, parasinus Z 4 L C B £ 5E & IR 0 i
FRELTWLRETH DD, TVE TOMRIKGITREE & MWL, RIKERDEIC X
DRI R E RO ZEARIN 2 51 L 72, S 9 2 IR ZE e E & LTI, o4 dAVF

T B ERMICE VT Onyx OFNERRE SN THDE. LrLans, KK
T dAVF IZX%F 9 2 Onyx XA THhRREIGH TH D 2 L, & HITATEY
D XD R OKATIILE SN SR DS, RRFFREE TR RIERE
NBCA D54, LVREMMICEZELLT VW &, &5 NBCA oL
N, RIEZHEIEBARIBICEDLDOT, VY MR OHREREFELIEHATHIE
MR L 2BBAHGECEL2Z LR ENDL 9, WbWYwDd “BAME” ITxt
L C{E#E NBCA IR L7, /-, K NBCA TIHEBEMN~1 27 ahT—
TNOMRELZERZ LIZ< <, NBCAEADEIZ, IKIE - FHAZHEVIELZ2NL,

FAEHALIC NBCA 2 8IS 5, Whwd Onyx (2815 “plug and push i£”
ERHLERZIT-o 7. IKIEE NBCATHEMIRT 522 & T, U EAS F— LD E
ZERTFTIHEDLZIENTEDLLD, ZORIRFETOIEANAREZRDD, B
® simple push JEIZ R, FEARMNRELS 25 2 &R Z 0T, #EFEES L OH
REOHE NS 13%UTORENFH T EEbND. ZOBIZ, W7 —T V%

wedge "I &, NBCA oW x i )7 3 57 HIT, intermediate



catheter fiiBl FC, AIRELRMV KM ETCHET LI LVNHEETHD. FLMRE
NBCA ThH->ThH, RFEHMOEATIEIEAEDOARMENTTLS 2720, hEROH
By& LT%, intermediate catheter (IA M L B b s, 2L, ZohEx LD
X, NBCA O F A & bH TEKM O digital subtraction
angiography(DSA)Z 2§ 5 72, BURMEME N E & 72 5. RIEHIZ IV T
RIRE NBCAIZ Y EA F—AEGHEDL L, BN KR TH D LW D4
PEATENL, IBERBOLZOICHELE L LIZRET, 37— A/ TO DSA
TFREEAMITT2F T, REBREZ Gy BHICMA DI LN TE, AREFEOSH
OFE 2 Be/NRICIMZ D 2 LN TE T2,

fi S, (KR E NBCA O BEFRFMEEIC LD, HEAMS 26 F T FAM O ZE O HiA
MmE~, SHICHMOMAMEE THRL, KEANIZITTYy Mo TH D
parasinus ~AHHICHASIE L Z & T, REFHIRSESAEL L, BEGER DK

HEHLZ LAk,

[ 75

% %M dAVF 12xF U, R ERYEIC L 2 REBARMERN C, BB RSO
WRPMELRT 1Bl 2R L. [KEE NBCA IC X 5 ZEMKMIX, Onyx IZ TH
AN 72 M feeder OO Y ¥ FMITH L THOAMTH oo IRIKERDEIZ X
BN AR A ZE RN T, HTRT OB RAIC L0 MR AR A o ICRE L, &

WIKRERMEOKMNEZEBE L) Z COFEHABRNEETH 5.

< A8 BB 7 >
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< Figure Legends >

Figure 1

MRI-T2 weighted image, 3 months after clipping for left middle cerebral
artery aneurysm, show no anomalies and no dural arteriovenous fistula (A),
but one year later MRI-T2 weighted image (B) shows abnormally dilation of
cerebral vessels representing venous congestion (arrow). Sequential change in
MR angiography shows the tortuous growth of bilateral occipital artery in one

year(C to D).

Figure 2

Arterial phase of anteroposterior view angiography, right(A) and left
occipital artery(B), show multiple shunt dAVF in wall of transvers sinus (TS),
sigmoid sinus (SS), sinus confluence, superior sagittal sinus. Venous phase of
anteroposterior view angiography, right (C) and left occipital artery(D), show

right transverse sinus occlusion (arrow) and left transverse sinus stenosis,



therefore accompany with retrograde venous drainage toward numerous
superficial cortical veins of bilateral cerebral hemisphere, and deep venous
system through the straight sinus. Lateral view angiography of right middle
meningeal artery (E) and left middle meningeal artery (F), showed fistulous
communications in wall of TS-SS, and antegrade venous drainage to each

juglar vein.

Figure 3
Venous phase of right internal carotid artery(ICA) angiography(A:
anteroposterior view, B! lateral view) show the retrograde venous drainage
into numerous superficial cortical veins of right cerebral hemisphere. Left ICA
angiography(C: anteroposterior view, D: lateral view), same as right ICA

angiography, show the retrograde venous drainage of left cerebral hemisphere.

Figure 4

Schema of neuroradiologic finding on anteroposterior projection. JV : juglar
vein, MMA : middle meningeal artery., OA : occipital artery, SSS : superior
sagittal sinus, TS: Transvers Sinus, SS: Sigmoid sinus. Obstruction of Sinus
confluence, SSS, and right transverse sinus, and stenosis of left transverse
sinus was revealed. Bilateral OA supplies fistulous communications in
parasinus of TS-SS, sinus confluence, SSS, and retrograde venous drainage

including numerous superficial cortical veins of bilateral cerebral hemisphere,



and deep venous system through the straight sinus. Meanwhile, bilateral
proximal OA branch and MMA supplies fistulous communications in wall of
SS, and antegrade venous drainage to each JV. ! Feeder of the first
embolization used Onyx. ¥: Feeder of the first session embolization used 17%

NBCA. *: Feeder of the second session embolization used 13%NBCA.

Figure 5

Angiographic single shot image(Aianteroposterior view, B:lateral view),
Onyx cast was only penetrated to a part of parasinus(arrow head), but 13% n-
butyl 2-cyanoacrylate cast was widely penetrated to the parasinus (dot arrow)
and contralateral occipital artery branches (solid arrow). Post-therapeutic
digital subtraction angiography(DSA) of right occipital artery, anteroposterior
view(C) and lateral view(D), show disappearance of cortical venous reflux. So

as the left occipital artery DSA, anteroposterior view(E) and lateral view(F).

Figure 6
Follow up digital subtractive angiography obtained one year after the latest
treatment, show no reccurence of cortical venous reflux. Right occipital artery
angiography, anteroposterior view(A) and lateral view(B); left occipital artery

angiography anteroposterior view(C) and lateral view(D).
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