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[ By )sa 2@ & Ik (2% L C pressure cooker technique (PCT)
ERMOCTRBG LA 2 ZEBRLLO THET 5,

[ € %1 ] J& #] 1 X lt.posterior auricular artery(PAA) &
lt.superficial temporal vein(STV)® [ iZ direct AV shunt 2% & ik
S, £ Z T 1t.occipital artery(OA) 7 £ 5 & feeder 2 3 A T
% scalp AVF z @8 ® TWwiz, SEHF 2 X 1t.0A, 1t.PAA 78 feeder
& 720 1t.occipital vein(OV), 1t.STV ® [ i direct AV shunt %
&% 4 % scalp AVF Z 3 ® T Wi, JEB 1 1% 1t.PAA X v | JE # 2
T 1t.0A &Y PCTZz MW T, 2 A/ &{KE NBCA T plug JF ik
L. RN~ 27 —7 0 (MC) 56 Onyx [ EANT 5 2
ET, vy b AEERAICHESIE L, B MCIE 26 &b kE
T, [Rwm] AEFT. BOUROEANT, v~ 7 0BT —7F
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98 7 @) % Ik 3 (scalp arteriovenous fistula ; scalp AVF)IZ kb # 1
fEETHY . AFHBRRFRICABTHEH CERERZ2R Yy VU -2 %2 F
L., Wy, Bw. 8%, CTAA., il B X OVHH K BEEE R
COMRKRIEREZZET 2, WREZIKE A~ BRESINLTE Y BHEIN.
MmENERE., TOABEEZHA VD ZERNEZ 0B, i E N IL &
ChkESEHBAEF. UBREBEKEBME 21T O L EDN H D, Pressure
cooker technique (PCT) (% Chapot H i Xk VW & & . Onyx &
ARBER X~ A4 7w n 7 =7 VEMEBIC, BIMEICHE AN~
A 7w AT =TI a AL/ hED NBCA # M v T bk
Plug # kL. TOEMITBOHMM XN~ 2707 —FT 1 LED
Onyx # EATHZ L THAEHDIEREZ &GO DH technique T H
% 1,

AR AT HBY THRIELLCELZBHIREIZS L T, PCT & i
kX~ 2707 —7VIZIKHLT Onyx 2/ E AT HZ LI XDY
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H o BT Ao M m W %= FT A T X lt.posterior auricular
artery(PAA) & lt.superficial temporal vein(STV)® [# iZ direct
AV shunt " ik & L. & Z 12 1t.occipital artery(OA) > B 722 5 %
feeder 28 it A 9 % scalp AVF & 2 W L 7= (Fig.1A-H),
MEANBEERH : 2 MR T CFEHEMHBLE, 8Fr ¥ — X % 4
M RBREARIC, 6Fr — 2 2 EM RBEFHFIRICENLENLHEE L &
\Z Heparin 5000 H i # & F L. =2 &H ~ U 1 L 7=, 8Fr
FUBUKI (¥ H A > 7 » 7, M) % guiding catheter & L CTZX
Il 4% FE B R 45 F IC B & L . intermediate catheter & L T 4.2Fr
FUBUKI(#HIH A 7 v 7 ,ZFM)% It.PAAOEKMICTHEL I,
— . §ARM T 1t.STV (& 6Fr Optimo (W 2 7 « I v, & M)
% guiding catheter & L T 1t.STV EH I & L .intermediate
catheter & L T 8.6FrdJB2 I 7 —F A (HF VUV 7 2«2 F 4 1)L,
WE) 2y Yy bPARA Y PEFICHEEL T,

£ & . 1t.PAA Ml »» 5 Onyx ¥ A B ® Marathon(eV3
Covidien,Irvine,CA,USA)% > ¥ » b K A » ks ® f i L £ T #F
AL7e, Wi 7 —7 0o 8Fr FUBUKI 76 = A L2 I
Excelsior SL-10 # ffi A L T, Marathon X U % 1 m FajICHEE L
72, 1t.STV 7» &5 Excelsior SL-10 ( Stryker,Kalamazoo,MI,USA)
ZH W T, ifi~® Onyx Ot 2 8T 5720 ¥ ¥ > bE%KOFIK
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Ik 1 @  Excelsior SL-10 #» » AXIUM3mmx10cm(eV3
Covidien,Irvine,CA,USA). ED coil 2mmXx6cm (&7 xH X T 4 v
J AL, RKMK) T2 A VERKREZIT > = (Fig. 2A), &k IZ Excelsior SL-10
7 5 25 % n-butyl-2-cianoacrylate(NBCA)0.05ml % 7 A L <T
plug # £ i L Marathon i if ¥ % 5 & (2 P 2 & & 7= (Fig. 2B), #
Ik il ® Excelsior SL-10 ¥k £ L . - 7= Marathon 7» 5 Onyx 34
Z 1.5ml E AL T It.PAA DS ¥ % » b &2 8 2 TH# kM & PH 25
et bic, vy PEMLPLMABIKR TS S 1t.0A & 1t.PAA O
KM~ Onyx % ¥ jit & ¥ (Fig. 2C-D). %€ & 12 AV shunt % [ & &
7~ (Fig. 3A-D), ¥ b o BEDOFE AN TdH - 7272 . Marathon IE
EKhEIETES L, MAUKHSREE., HEBHREE T2 v
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gy MR MEE 2 B HEL L 72,

BAPFT A - MR AR TIE 1t.0A, 1t.PAA »® feeder & 72 1
lt.occipital vein(OV), 1t.STV ® [ {2 direct AV shunt % & ik ¥

% scalp AVF & 2 Wr L 7= (Fig. 4A-B),



mERNBRRER : @FFB T TCFHEMAKLE, 8Fr v — 2% 4
P RERE AR ICE & L 72 #% 12 Heparin 5000 H L& k& 5 L T2 5
~/N U M L7, 8Fr FUBUKI %# guiding catheter & L T /& il 4
FHE) IR E 4G E I E L. intermediate catheter & L T 4.2Fr
FUBUKI % 1t.0A (¥ #& L 72, 1t.0A ® mastoid branch 720 6
Marathon Ty ¥ > AR A v b2 7 7o —F L ELH>ELEN, T
oS nBxonerolc, ZORMMTHM T FHICE
MOV E, 2GR, BRSO REBEBMLE EOWYE O A BEEDN
» % 7= ¥» . Marathon % % ® M & & i A L ED coil
Extrasoftl.5mmXlecm TPMHEIH L, RKIZH IV T —FT 1V ThH D
8Fr FUBUKI Lk » =2 14 /L% HIZ Excelsior SL-10 preshaped J
ZH AN L T, Marathon X V) 1lam FRIICEHEL., £ Z b GDC
10 soft 360 3mmx6cm(Stryker,Kalamazoo,MI,USA) . ED
Extrasoft 2mmx6cm i A L T = A /L 2 % 17\ (Fig. 4C), % I
Excelsior SL-10 preshaped d 7 5 25% NBCA # 0.02ml /& A L T
plug Z# sk L. Marathon T /iZ %8 @ 1t.0A ® mastoid branch it
S & 58 &2\ P %E X ¥ 72 (Fig. 5), Excelsior SL-10 preshaped J
T £ L., % o 7% Marathon 7» 5 Onyx18, 0.4ml % 2~ 3 4 C &
A L (Fig. 4D), 1t.0A KM . 1t.PAA ~ Onyx % ¥ Jii & ¥ 5% £
AV shunt % P % & & 7= (Fig. 4E), Marathon (Z K 5l # < % £ T %
., ERKEE TV Yy PR A L NOHEREHRABL FPEHKEKTELE
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YA FZ By B R 1X 1757 4 Hunter (2 X o TR AICHE S, 1829
# Brodie IZ Ko CHAMEBIZCL2BKEREIRE S TWD 2,
Cirsoid aneurysms, arteriovenous aneurysms, aneurysm by
anastomosis., aneurismal varix., plexiform angioma . scalp
arteriovenous malformations 72 & @k x 72 4 B TIE X L 30
Grimes [ I ®B #ARMIC D CHM 2R B/ DO H O % arteriovenous
fistula, ZH THM R ZE KL E FH D varix DO b ® % cirsoid
aneurysm. M # % & Dt T scalp arteriovenous malformation
(scalp AVM) & b E# L T 2% %),
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FEIXHEI CE o, BEMARAEGDRIRIK TH - 72 /T BEMHITA
ETERW, WHRET., AT RIEOAB IR &b — &R
BRETH- T, LArL, TR TOXEMLEOLBEITHEL ., &
BT orMEmBAmrole, £, AERRIBFEIT LD . BHK O EIR
M %Mo EPE KT AREMNND o2, Xue Bai HIZ K 5
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~O¥AN, BEREDOADENS 46 (13.8%) THRD L, 4 F#

MG Cix 65 Bl ., HREITARLS, P REHM, REEXDE



OF iE 28 2 B (3.1%) TR O L& L TWD, £, mENIEIRK
+ABBOEROFMA O 5H TIEIHESLEIHIEITR D RN &l
HLTWD 19, mMENBERIEIHERBREIBRESNL T | £
¥¥mE & L T, Onyx, NBCA., coil, polyvinyl acetate, = ¥ /

— L7 NS, circular compression device (CCD) % #] H
L7 B 82k 16, &KW I balloon # Fl H L 72 Onyx ¥ A IZ
X DERIF DR ENRFEINLT WD,

AE B 2 B &b feeder XA A (1P DO T v A A Y D
A7 EIRZ 5 2~3 RO drainer (23 L TW 5 & v H Bl
M EEEER O, BIRMNAL ., v v P A ERICH % TE
LAREMEABVWO T, MERNBRZEBRLEZ, RIBSE L2201
. 1 AWM ABR"SRAEERME TCERIZY ¥ M & —

MEEERMAMZFAESELILEND DO, MBEEL WS BANSL,
ERrYME L LT Onyx R L, HL, Onyx I EAH O & E N E
KZE6, BELESACEMHHIN2ALE L 25 Z &, Onyx |3
IS ER TH D L Y &%+ 412 informed consent L 72 kTR
a2 4T > 72.0nyx ® %At ik L L ClX.simple push technique,

plug and push technique . balloon assist technique, pressure
cooker technique (PCT)2 & 5 ., Wi BN < N v — 2 F T —F
LR ATE RN &, BMOVWETHERICY ¥ > b6 #AkE T
Onyx # B ZEIH 57D PCT #&RN L7, BEANTHEMHTE?
Onyx AR BER Y AF L ANLKF T F (dimethyl sulfoxide ;

DMSO) %t 17 — 7 21X Marathon, Echelon10, Echelon14,
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X Sonic.Apollo e FP OB X I 7 — T A B JEFEH N TW 5D,
AMTHEHRTE, RS EEH., BRIEEPRVWT T —FT & L T
Marathon # &R L 7=, £72., HW7Z Marathon I B i X T 1% 2
WL EDORBR N D 20~25%RE D NBCADLEDO LT — 7 L
EALS~oME ChniE, SAHEHBRAOMLENICHDEEL TH
WERBEICEL 2o PCTZ2MERALE, £, 7 —HhEWR
oG AICE DU EMAZNIE OANDOI T — TV ERSG
O cE 20 TCARIEEHA VWD Z L E LT,
Onyx FHEAFICMLEREB D LD HKE T CFMITEATL
72, Marathon ® il % > ¥ » b A A » b O T X 572 F AL
B E L. 0B K 10mm B L AL E I A4 VERABO
Excelsior SL-10 # ¥ & + % ., Excelsior SL-10 X v plug JE ik ©
il A v EERL, £ ZICHL Excelsior SL-10 » 5
NBCA25% # ## A L plug # k3 5., Plug Wk ® K 14 » kI
Chapot DJFEIWCHE > T, NBCA A O~ A 7 0T —TFT V& =
ANV ZARNTERS ., aAANVEFIZEZ ., NBCA Ta A /b~ 2B R
mah, WABARICD I I NBCA AW 3 L 72 BE 2L T A & ik
L TW53d, £ ®% Marathon 7» 6 Ff i 2 Onyx Z#E A L T <
23 (Fig.3). PCT @ plug and push technique 2 % 3 2 % ;8 1%
safety margin 2 Z X Wi 2 ZEE T 2L E X2 <, BAEMTK
BEO Onyx 2 EATE28CThHd, 2, EAT DD, MEHKR
et sV ITHEO R ABAKICS Onyx X A - T < DT,
WAtz ABAROERZHEICHEL TS LEID D, EH 1
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PCTOXRMEELTIE., ~ 4270 —FT V& 2AFHFEAL., a1,
NBCA. Onyx il T 57 FH P HEMMLT D &, + 57 plug
A TETRWHEGITERT 2A@EENSH L Z L&, Onyx £ A
JEAZ T E D & mE NIERER L, plug & I E DR »AS Onyx 2
Wi T 2AmMERNbL R ENFTONDL, ZOD ., 4 M
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X NBCA %# ., Onyx B TR IT 2L 252 B8 d D, 85Ik
Mz TololEniFIFE AL ERETEDND, BBAMAETIT
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Pressure cooker technique Z #H BN XK~ 27 H 7 — 7 v iTs
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Figure Legends

Fig.1 Preoperative left external carotid angiogram in Casel.
A-D: Antero-posterior view of the external carotid artery from
early to late arterial phase.

E-H: Lateral view of the external carotid artery from the early to
late arterial phase.

Arrows show the shunt point.
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Fig.2 Selective angiography of the left posterior auricular artery
in Case 1.

A: Lateral view. The black arrow shows the tip of Marathon
navigated in the posterior auricular artery as close to the shunt
point. Black arrow heads show the 7Tmm X 30 cm Axium coil
placed in the draining vein adjacent to the shunt to prevent from
the migration of the Onyx into the pulmonary artery. The white
arrow head shows the coils (Axium 3 mm X 10 cm and ED coil 2
mm X 6 cm) placed at the just proximal portion of the tip of the
Marathon to make the plug by injecting 25% NBCA from the
SL-10 located at the proximal portion of the coils.

B: Lateral view after injection of 25% NBCA from SL-10. The
white arrow shows the injected NBCA.

C: Lateral view. Injection of Onyx 34 from Marathon. Onyx
passed through the shunt point and entered into the distal part
of PAA (black arrow).

D: Lateral view at the late phase of Onyx injection. Onyx entered
into the OA through the shunt point and occluded the distal part

of the OA contributing the shunt (black arrow).

Fig.3 Postoperative external carotid angiogram in Case 1.
A, B: Antero-posterior view of the external carotid angiogram at
early and late arterial phase. The arterio-venous shunt was

completely disappeared.
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C, D: Lateral view of the external carotid angiogram at early and
late arterial phase. The arterio-venous shunt was completely

disappeared.

Fig.4 Lateral view of the left external carotid angiogram in
Case2.

A: Preoperative external carotid angiogram, early artery phase.
The arrow shows the shunt point.

B: Preoperative external carotid angiogram, capillary phase. The
arrow shows the shunt point.

C: Selective angiogram from the SL-10 placed 1lecm proximal of
the tip of the Marathon in the occipital artery. Arrow shows coils
(GDC 10 soft 360 3 mm X 6 cm, ED Extrasoft 2 mm X 6 cm) placed
at just proximal of the Marathon.

D: Injection of Onyx from the Marathon. Arrow shows the coil
introduced into the meningeal branch of the mastoid branch of
the occipital artery to prevent Onyx migration into the branches
supplying cranial nerves. Arrow heads show 25% NBCA injected
from the SL-10 to make the plug. Onyx penetrated through the
shunt and occluded the distal branch of the OA and venous side.
E, F: Postoperative external and common carotid angiogram. The

arterio-venous shunt was completely obliterated.

Fig. 5 Schematic diagram of the scalp AVF in Case2.
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Fig.5

Anatomy of Scalp AVF PAA distal
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