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Key Slide

A, B : Axial (A) and sagittal (B) views of slab maximum intensity projection
images of the left external carotid angiograms presenting the fistula
(white arrowhead) between the jugular branch of the left ascending
pharyngeal artery (white arrow) and the posteromedial wall of the left
jugular bulb (yellow arrow) . A meningeal branch (yellow arrowhead)
courses laterally to the margin of the foramen magnum. The extradural
neural axis compartment (asterisk) was situated at the anteromedial
part of the jugular foramen.
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A case of single-hole-type jugular bulb
dural arteriovenous fistula treated by
transarterial coil embolization alone
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Tsuyoshi UMEDA ?, Yasuhiko HATTORI", Satoshi INOUE ", Kyoichi WATANABE ”,

Hideki KIRIYAMA ¥, Kengo MATSUMOTO "

1) Department of Neurosurgery, Okayama City Hospital, Okayama City General Medical Center

Transarterial coil embolization for dural
arteriovenous fistulas (DAVFs) may result in
recurrence due to incomplete occlusion of fistulous
points. Here, we present a unique case of a single-
hole-type DAVF located at the jugular bulb, for
which the use of liquid embolic materials was
deemed inappropriate. A woman in her 30s
presented with sudden-onset pulsatile tinnitus. A left
external carotid angiogram revealed a single-channel
fistula between the jugular branch of the ascending
pharyngeal artery and the jugular bulb. Further
imaging with slab maximum-intensity projection
confirmed the precise location of the fistula at the
posteromedial wall of the left jugular bulb, leading
to a diagnosis of DAVF. Treatment involved
transarterial coil embolization, wherein a
microcatheter was advanced into the jugular branch
just proximal to the fistula. A distal portion of the
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first coil was placed in the jugular bulb through the
fistula, forming one and a half loops. Successful and
complete obliteration of the fistula was achieved
following the transarterial delivery of five coils,
without any neurological complications. This case
highlights the potential of transarterial coil
embolization as a safe and curative treatment
modality for single-hole-type DAVFs.
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FBPEE G O A THAE S 5 TN OB E) iR (dural arteriovenous fistula :
DAVF) @ % 38 - SIREFIRI AT L, SHEFIRILN O Hig IR 2R (jugular
bulb : JB) D mEIZA %\, 72 DAVFE (I3 2 RBIIRAY = A )V 2R 13HESL
WA AEIILER ST, HRERTIENLV. SHFKL 1L, BREIRG 2 £ VE
DA THRIEA S N7z, HiZe single-hole-type @ JB i DAVE @ 1 #l % #£5& L 7
DT, FEEHIRILORENE O 5] 2 VR T-BE OB PUC D W TR E R 2 M A MG T 5.
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BUpiRE © YR 2 SERTOMEYR 8 7 H HIZZRRAMoMBEEFEZ A L. £h
DGRBS 25Heki L, HEEIGICEDSH L 2 L b U4f k%222 L7,
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HBEO L HWGIE, ZEHEROHTFREEIC X 0 ZFHICER L7z, TR
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Wit ] : MRI @ Time-of-flight Mj{% T3/ EATIHBEEIR2SIEEL THB Y, i
JB B T OBEEIRAEDSEED . ARSI 5 2 2 iRIE R ML A 51
o Tz BRI 35 O AV EHBNIRFE T, $RER L 72/ FATIHSEENR @ jugular
branch 2° 5/ JB ~O @R %2 Lk L Tz (Fig. 1A, B). MO @IRD 5 DA
M FA SN h oz, fi S KEIRTE A & NEFIR~ O MR I NEA T T, Bz B #
NRNDMFNE A SN o7z, EATIHBEE)IIR DR 3D-DSA Tid, JB OFNHEIES

O S % H— D BEFLIC X 2 B E IR A SRR S 7z (Fig. 1C).  F 72204 D I AL Eh
WA 2> 5 132 7 D RALIB D REEN D EL A 531 L T2 72 (Fig. 1C yellow arrowhead).
FEAVEBIIRE 7 D slab maximum-intensity projection (MIP) Mi{R T, %#sIMLIZ
FHEFIRFLAN T JB O BNRIERICH B L CTH D, JB 2D & < A RIS HHME AR L
TW5b EHlr & 7= &£ 25 Cognard type I, Borden type I ® DAVFE & #ZH L
72 (Fig. 2).

ABi#ewtl « R TR TS REEN IR A ZEARAN & AT L 7. AEANSEEIIRIC 6 Fr 77 A
FA YT AT =T VERBEL, ZOHICCHIKAL X010 v 7044 K74 Y (5]
HA 7 v2), 15/27Fr Marathon ¥4 7B #7—7)V (HAX Ftu=v7),
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A, B : Anteroposterior (A) and lateral (B) views of the left external carotid angiograms depicting a Borden type 1 dural
arteriovenous fistula (white arrowhead) draining into the left jugular bulb (yellow arrow) fed by the dilated jugular branch of
the left ascending pharyngeal artery (white arrow) .
: Posteroanterior view of 3D-DSA of the left ascending pharyngeal artery illustrating the fistula draining through the posteromedial
wall of the left jugular bulb. A meningeal branch (yellow arrowhead) arises from the portion proximal to the fistula.

A, B : Axial (A) and sagittal (B) views of slab maximum intensity projection
images of the left external carotid angiograms presenting the fistula
(white arrowhead) between the jugular branch of the left ascending
pharyngeal artery (white arrow) and the posteromedial wall of the left
jugular bulb (yellow arrow) . A meningeal branch (yellow arrowhead)
courses laterally to the margin of the foramen magnum. The extradural
neural axis compartment (asterisk) was situated at the anteromedial
part of the jugular foramen.
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Selective angiograms of the jugular branch of the left ascending pharyngeal artery illustrating the fistula (white arrowhead)
draining into the jugular bulb (yellow arrow) .

Plain x-ray images during microcatheter navigation, demonstrating the tip of a microguidewire placed in the jugular bulb.

Plain x-ray images of the first coil, revealing the head of the coil delivered into the jugular bulb, traversing the fistula (white
arrowhead) . The proximal portion of the coil occluded the origin of the meningeal branch (yellow arrowhead) .

D, E : Postoperative native (D) and subtracted (E) angiograms showing the complete occlusion of the fistula after delivery of

five coils.

32/34 Fr Guidepost 74 A ¥ VT 7k AhF—F )V (KA T4 AN T 0¥ 2 Y)
Z [AEh D 72, FATIHBEENIR @ jugular branch (ZFFE L 72~ A 7 ah 57— TV
7B OIERT JB ~OBFIRFIH A 2 fEFE L (Fie. 38), D727 A YIIEF I %
s LT JB WIZHNE L, Marathon 56 ¥ 1 F 4% 15 1 5 £ TRFE T X 7= (Fig. 3B).
Marathon #* & i-ED Complex SilkySoft 24 )V 15mm/2cm (A X H AT 4 v 7 R)
MDD, HTHILEE T I A )V, Marathon &\ 72 AMILL 72. Marathon
I2# 2 T 16/21 Fr Headway Duo ¥4 7 07 —7)V (7I)IVE) R EKEREEE T
FEL, LROIANVEBEHCDE, I VIESICHIRMIZE L 7225, TR
PHLANZS YRS E, T4 VERMO 15V — T OADBFHIRMISHFMEL, FHi
(TAEHE R 2> & B I ST EN AT RS & 7% D 15 2 ARG £ THRIE T 2 KA1 5
7z THERL S &7z (Fig. 3C). S HIZ4MD I A VABIML, EHFIIEEISHEL:
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(Fig. 3D, E). /¢ S REHIRI 7> & WEHEHIR 12 22 T O IRE TS I A T2 2o 72,
iRt - MR ICHIBIZEAITHAR L, W2 ERLARIEALSN TRV,

n. # 22

b 47 'K 58 B ik @ neuromeningeal branch i, hypoglossal branch & % X, X,
XURite, HRRIRILR S IRERIRI, SRR T O 2% & 2 %3 § 5 jugular
branch (24344, ARG TRHEZEVHE—DORABIRE 2> Tz ¥, Wiz &
LEBRILBOMH IOV TIRBE AR HET S * Y, TB O#IREED K
i, ‘M@ endosteal layer & AR @ meningeal layer @ 2 &5 5 7 5 il
JRIZH T % 2% B ETNMIEEICE§ % 855 Tid meningeal layer 2> 5 #47 L
7z fascial sheath 2SZEEHIRTLATPIEIFEL @ extradural neural axis compartment & @
R ZIER L CTwb. F 2R X 0 Ol o BE3E A T LB @ meningeal
layer I& endosteal layer 2> 5 #Ed, WEEEIR® vascular fascial sheath 2479 5.
FCH R 1 slab MIP BifR % 5 2 & CTHRHEE & 5 & O BIAR2IFEM L 5l o]
BETH Y, A TIRBIEIREREEPICIE % JB 28 ) B LICHET 5 2
& %% slab MIP Wif§7 5FIBI L, DAVF &2 L 7.

MBI EH G ORI Z W b7z ), BREO BB ERK & L Tid DAVF L
Facd 7o — a Rl % L O EETEERRMBIR AR BT SR O —F, Hik
WO MAIER %, B ORBEE 2 EOBREOREKRICI2HEBZAEL L2 LD
Y, TNHITT HMHHE L THIRIEREE O SVFBASEMR LRI ~D 2 7 > | -
A VEEROWEDASNS Y. DAVF 2K E 22 HBICEL T, An b
DETIX, 220410 DAVF D9 5, 3061 (136%) AHBTEEIE O A ORER %
2L, £DH)bD70%HHK - S IKERIRIFHES, 10% 23 T ##EE O DAVF T, B
HOHLDRI1IBDOATH Y, 7230 B 22 B EHEIRN DB 2 b 727 »
Borden type I ® DAVF T -7z ", WD DAVE 235 2 BEIHED
WRICOWTIIAEEZET L L 2A5TH LS, FRHAFHEAEGII L RITTRE
ThI, BRONRLETHILIIRYBLEZ LN

DAVF IZX§ 2EHFER & LTIE, 4 H TRAVERYER 2 B BG# & D b
MENEREBEET 22050 Y 209 & EHIR Y ERN © IR BRI
T A V% IV THZE Uil C g 2 k3 2 25, AEF O X ) ITHEIRAH
BOKRT, POFIRMOBIZIIZ LWBITIE, FIRTIAREOHEIEZ 5
THhb. HKFRWT 70 —FTAT ¥ e af VEFHTE, #IRE % RE LD
OEFIREM O A AETEZ 2L D 2 P FHOWE T E b S, EF
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TIEARI TS DAVF K $ 2 #E B IR 19 22t 4l O AR 224241 KL & L T n-butyl
cyanoacrylate (NBCA) % Onyx A HWOHEN L L) 124 ) FRCHBEZ VWS L,
BPEMICIRE ] 2 20 THEA T 5 2 & TEHOTA M & MR IRI 2 R0 R 1912 %
THIENPURETH . KEFD X 9 7 single-hole-type @ DAVFE Tl AR ZERFT
FHEAD I~ b u— VO IZE WA, §#IRIH IS protection balloon % & < 7 &
D TH% T AUSBIRR I 13 410l & AR B FERE A & A T B 2 10
L2 L, EATIHBEEIIR O AR R B OEAIIIEETH 5 XE T, Liang 51
4 B1® JB # DAVF ® 9 5, 1 61T LEATIHEHEIIRA> 5 Onyx % EA LA HHE X % %>
572 LT o0 Y, Byun 5 id neuromeningeal branch ~¢ NBCA M A
oA UR L IS A O 2, WE TR, W EAEUAME@RELTBY Y,
jugular & %\ & hypoglossal branch ™~ ARZERFTEL 13 A LE KRR B <2 Bk
W& L7 REIED ) A 7 T E v, — T, BBORANEDES$ %
DAVF 233 2 RBIRIGERM TIA VOAREHCZ2EE, GHEDY 2 7 13K
WS, RLERPHZEICHE D o TR IAER S N FICHE L R T I 0% <, JBEP
DAVFE TH I A VERRICERET, BEEMIC X 25 AME OMER & 2 L 72623
WMEINTVS Y. RKEMIRBIRNCERENE TH T — 7 VB FHUT %
single-hole-type ® DAVF T& 1), #IRHIA & A&, S ST HEO MBI & 72
LU FEED B o 7 HIERE OREIGTR & D -BIIRMENC I A VA2 FEDR L Z LT, Be
BT TH 572 . L~ 70T —F VAEHEEE S E TR a4 VS
X IR ZE IS D o 22 AL, R OBENE ST, ELEMT R A
EDBIMAVEEE 7 5 72" BEMEA 3 5. Single-hole-type DHEFE A pial arteriovenous
fistula THENH 2 &5, WARERIM B LIZ< v DAVE Tid, HEBO
fEH R TR R OB E BB 2 X SMGETT 5 28T, 34 W X B REEIIRIY ZERR R O
A THIBN GBI RD G ON L0058 5 Z L 2 BT RE L Mbh 5.

Iv. I E %E

FAE B IS o A THEE L 72 single-hole-type @ JB # DAVFE @ 1 {BERBIIC DWW T
Wt L7z, WG H72oTIE, WEORERLGHHED ) A 7 Zfidk, #EEHIRE 7
70— F RWRERM B O 3R, BREIRE I A VERN DA ZITV, SOHE
7% {RWBI G HRAE R AT b7z,
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