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[BE®] 4 E T %%, Posterior condylar canal (PCC)ICZ ¥ # L T
Osseous shuntZ Bk L7z, “Wiwb” Dural arteriovenous
fistula (DAVE)Z®&BR L7z THET 2., [EH] 71, £H
I CHMMMREZ AT L., DAVFA R T 2B FMEFEOELEKEERD =,
Conventional g i il % % 5 @O # £ . Left PCC DAVFO 2 Wi £ -
2o ZOJERFIIZK L CTTransvenous embolization% fii {7 L 7=, fff ¥
D3D-RAB RO Z O HHERMB G LD, KEFIZPCCICEHET 55
N IZO0sseous shuntZ Bl L CW2D Z ENHMP LEZ, MHFEICTKDY
ShuntiZ &M ZEL., £HBIZWHAELEZ, [#i#w] PCC DAVFIZ., #
EDOXEEB M LEROIF OMENH DL O H T, FEFITHRKE
EWx b, 78 EICHMICShunt pointiZ D W TE K& L 72 #H &I
72, WERHE LRI IE . NP o 3D-RAR X OV E O Rk RE b 45

NIEFEIZCHEHTH » 72,

ZNE'S

X U ®IZ (Introduction)

Anterior condylar confluence (ACC) Dural arteriovenous
fistula (DAVE)Z T U, £ FO DAVFITEFEBRE IR TWD
I TdH D, 4 Fk & X, Posterior condylar canal (PCC)I|Z iT $%
T 5B WIZ Osseous shunt # B L Posterior condylar vein
(PCV) It H T 2. “Wibww 2”7 DAVF IZ % L T Transvenous
embolization (TVE)Z 4T > 7, @BEICREORE T 2L XKW

EREGTD TEHMET D,



JiE 7l $2 7~ (Case report)

SE B 0 71 k. MRS

BEAEBE - @& JE . & 08 ML iE o F IR MR TE 5

FERE Kt FHR L,

BLWE 1 ARME YV EFEIHBA LLZD, TEHAB X2
L7, B MR ZfiifT L 72 & 2 A, DAVF Z R 9 5 5 M & o 25 %
ROl BRI LR o T,

BUGE « £ HE (mEhtE) USSR EREZRO 20T,

B %t & : Conventional 72 If. % #x 5% k. FeederiX. Bil.
Ascending pharyngeal artery (APA). Left occipital artery
(0OA). Bil. anterior meningeal artery (AMA)., Left deep
cervical artery. Bil. dorsal meningeal artery (DMA). Left
vertebral artery (VA)®muscular branchT, Left PCVIZii A L
T . Suboccipital cavernous sinus (SCS). Sigmoid sinus (SS) M
H Internal jugular vein (IJV) -~ & .M ¥ H 3 2 1F 2>,
Inferior petrosal sinus (IPS)~& #jt L CTuw7z (Fig. 1), L E oD
MR LD PCCDAVFOZMIZE -7, BpAIT, Left APAIZO0AL Ik
H@AZERLToELTWE, TAENLOM0LE 2R ICKE T 2
&, Left APADY D @ feeder T PCVIZ i A LTSS~ & ki 1F . 1JVIC ¥t
LTHDH, Left 0A B D Feeder|IPCVICIE A L72%, BHENICTT
TOFEF LM~ HE L T BAIC, SCS, Marginal sinus
(MS) . # X WAnterior condylar vein (ACV) Z MW L T, IJVv~ &
T T 21E»IPSIC# i L TWiz, Left VAL D D Feeder X PCVIT i

AN L7721t . SSHIl & 8AZEAPCVMI © M 5 A 123 HH 28 & 6 3L 722 . Shunt



flowdD F & A E T EHFESPCVHI ~ & 3T A 0AZ B @ Shunt flow & [A]
BRIZ . SCS. MS, B X UACVAE#EH L TIJVA~¥H . IPSIC b Wit L T
Wiz,

BHE - R PTREEE T IZ . TVEZ Mi{fT L 72, Right femoral arteryil 4F
long sheath, Left femoral artery(Z 5F Fubuki guiding sheath
80cm (WIH A 7 v 7, ZHm, AAK)ZM AL, 1Th. Right
femoral veiniZ & 5F Fubuki guiding sheath 90cmZ #H A L 7=, &
H A~ A &#4T W, ACTA# Control®™2.0~2.5& 7% X 5 MF L2
N, LT FEHE%2IT o7, Left femoal artery? & A L 7= 5F
Fubuki % Left common catotid artery (CCA)~¢ FFHEL /-, Z D
Guiding sheath!Z XT-27 (Stryker, Kalamazoo, Michigan, USA) %
¥ T, CHIKAI 0.014 (GHH A 7 v 7, %%, HA)%Z H\ TLleft
APAZ BN L 7=, 112, 4F JB-1 catheterz M EHEH & L T
tRight CCA~¥ & L 7=, Roadmap Fi{Z. 4F JB-1 catheter+ 5F
Fubuki® Coaxial system% , Silverway (FiH A4 > 7 v 7 &M, H
A)Z AW TLleft 1JV~EFE L7, 3L ®IT. Echelon 14 pre-
shaped 45 (Medtronic, Minneapolis, Minnesota, USA) % .
Synchro?2 (Stryker, Kalamazoo, Michigan, USA)Z v T . Wl o
APAD B O BRI 2 B v T, Left 1JV 6 SSIZ A D PCVA & it
A2, 3D-RAB L O O Hi KB & OFH & 2512 (Fig. 2),
ShuntP £ % L T< 5PointZ Coil CTHE X ¥ /-,

CoiliX Target 360 NANO (Stryker, Kalamazoo, Michigan, USA) B
X OVSMART COIL WAVE EXTRA (Penumbra, Alameda, California,

USAH R)D ImmEx Wi, mMERE T, WM OAPADY S @ Shunt &



MABEBFRZHLP L TWDL I EE2ERLE, TOXEPCVEHEIET
LE->TH IR, T OFR K TILEZI %~ IEShunt point & 5%
EICHERETE TR o, TDO7®H, 4F JB-1 catheter# Left
VAD B~ L 758 L, Left VAGE X O'3D-rotational
angiography (RA) % Jii 17 L 7= (Fig.3), #5I1Z3D-RA% Jifi 179 % BRI
X, Shunt point& FFARDOMEE A M L LT WL 212, 1JVa b PCC
WWPCV% it x CUH % #PCVICEchelon 14 pre-shaped 452 @& &, & 9
IARIZTIIVA BACV, MSH 7o ETAH T R EZED I, TR ITEN%Z
WO, Microguidewire® B HENPCVE TEIZIH TE W
T2 SEITHIAT L7z Left OA(APAL O H:j@ ) D 3D-RAK L OV Z @ 1
BCBE B % o pr B (Fig.2) b &b 25 & Shuntd i i, EITPCVE
Db N OFeeder BN EHFET D DL Sl ODFeederNEHET 5 H D
ET20D0 KW TEBY, WTFHHLPCVE Y Nl TOsseous
shuntZ JE Rk, B FIMICHEFICHEBEL TCHEAEL, ThZEnjlol
IAMNBLPCV~EEH L T/ (Fig.2,3), PCVE DO & O % HE S &
X, Shunt R HE T 2 MIEDR BN DO T, PCVOLBEIZE DL Z &
L7, W LN™D > 7% AT 2 TEchelon 14 pre-shaped 45
Z . PCCNPCVZ Bl 2 CHHZEAPCVICED THELTEBE, bIo1AD
Microcatheter# Control L 72 28 &, PCVZ EH H S~ A B 20 5SS
iz m 22> TCoil TEE D K o 72 (Fig.4), CoilidTarget XL 360
SOFT (Stryker, Kalamazoo, Michigan, USA) 3mmf£%. SMART COIL
EXTRA SOFT (Penumbra, Alameda, California, USA) 2mm#E .

Barricade Coil Complex Finish (Balt USA, Irvine, California,



USA) 2mmfEZ Wiz, MEHZICTShuntD PAE 2R L TFH& %
#% T L7 (Fig.5),

B EEBEEEbICERTHLILEHER (ATHME) IHEELE, &
wWR T, IWERETHHEICEEBREREE o,

% %% (Discussion)

PCCITBHENTREREHKE THLY, MED CTIZLD2BEFTITD
R EL BINTIRAMTHRBRTETLIMETHD (MMM 31% . ;M
50%) V. T OHEPCYREITTH, PCVIE. JB. b L < IE SS Dk
NS 22 & hh E W . PCC % $k 1F T SCS X° Paravertebral vein ~ &
mAWT D Y,

Anterior condylar confluence (ACC) Dural arteriovenous
fistula (DAVE) Z X U, TOEMHEO DAVF IZEEEB SN TV D
fEETH D, A EHE L7 PCCIT Shunt A9 % DAVF %, T ~
WV L 2R Y . 2007 FICIHERS Vgl CTHAE L TLLBEF 3 A
LhrEasnTtsod, FEFICHmREBRTHD Y (Table 1),
FREORHE LT, BB (A®HE) OERTREET L &£
©5 6 Feeder |X APA, OA, AMA, Posterior meningeal

artery (PMA) . DMA, VA 72 & T, Shunt [C## L T PCV 7 5 SS X
SCS ~ & Draining 9+ %, & 7 {2 Mondel » 7 & Shambanduram » ®
N E L7 PCC DAVF & SR DEMITWVWF b HifBE (< KT
i) 722> TWwWad2, Ziid Bridging vein 240 L TH HEWNIZ
Draining L CW7z 72 T, i X ® PCC DAVF @ JE il & k% B2 T
%, Feeder A% | PCVICH AIZE T7EHZE N @ Bridging vein (T

Shunt ZJE Rl L TW A5 X5 THYV ., ED 3IFALKIEN D X H I



Osseous shunt Z B L PCVIZH AT 5 AVF Tixewnwic o, B2 5
Entity & HI W L 72,

W& &7z PCC DAVF @ JE 5] © . Shunt point (2 -2\ T B file 1 7l &K
EnfboiFhwn, FExrARDL VI -ROEZEEB IR o TWV5D,
@ Jugular foramen (JR)ITMWE CE b TWVWDH I &5, Juglar
bulb (JB)/» 5 PCCICAD EFTOMy bRICEDLDALTWND, @JF
OWNEIZITHFBRESCMAREEEOEREEMAPF(AEL. PCCONE D
FEICEBE DL T WD, @B & FBIXMAFHICEET 2,
Lo 3/ &b PCC%F & ACC T % d DAVE @ 3 4 12 13 i 52 & &
OWMHAENELE LTV DAREMENDD ELTWVDE, LALAEND,
PCCONBEIZHERD EOREZDLIL TV DI DWW TILIEMRRHRE
X<, FREAREMO L HICPCC TIHALEELAEBNIC Shunt 23
BElREans2ZicElLTotrahdilicERonweEx bk,
— . EHEKA DB V1 Jugular tubercle (JT) N @ B W & Ik &
ZOWTOREMMBRBRFTZIT > CTWW5, CT-Digital subtraction
venography # W TR 2 B8 Z 72 o 72 & Z A, Normal control ®
46%IZ . Hypoglossal canal @ EW/MAl © JT NIZH N & Ik 2 iR S U
7o ZTHIXACVIZO RN 2HME T, TN OEHET 5§k IkHEE IS
bR L T, oL, ZOMiE A Jugular tubercle venous
complex (JTVC) &4 L TRV, PCVITIE 39%ERB H o7z, £
F BRI o 7 3§l © ACC Dural AVF T 9 7 ® Fistulous pouch 7% fif
WA, JIVC, ACV, Z OfidF WIT 33.3%F DHFEMEL TV L il
1L T\, Osseous layer W ® Venous channel & Dural layer
O EIF, BAEFEMIZTITE LT Meninx primitiva # &2 L TW
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%5, & D%, Meninx primitiva (W< 20D EIZH{b L T,
Outermost dense skeletogenous layer 7 H B N % = L. Inner
layer M OB RZ K S np 'O o2 Lk kan Pk,
Osseous vein |2 & A FMICAEFM 72 AV shunt BFEHE L, BHEN
DO DAVFIZ KK PR AEBKKFE CAF R REEL TS D EH#HEL Y
AR

AAE B, RIS AT L 72 3D-RA B X OV F @ T AE kR BT 4 T RF 4l
L7 2 A, PCVORMICHESET 2 BRNIC2EFT O Osseous shunt
MR TE, PCVA~LELHEHBLTWE, 20O L XY E% O DAVF &
IXE > T, B ICIX PCCIZT 23 5B W IT Shunt point A fFAE L T
WbHH O L MBS/, Osseous shunt HIRIX JT £ Y & {1l T PCC
ODNPMOBENICED LALZLOD, AVFOREAICIZAS DL Vo
WO <, Osseous vein & b AEFMICAEBM 7 AV shunt 2 F1E
L. HEHNODAVFIZ KK PR AEBRF CAVF R EELTELLLOD
EEZbLNT,

89 X Endovascular surgery. Microsurgery., Radiosurgery @ 3
LN BRI D, Microsurgery [ZMH FHICH#Z 5 2. HiMm<
TAEMMEOBEED Y 227 % 5, Radiosurgery I RN T2 &
TIHHMZEST L2, 26060 FUMMEROBED ) 27 B H
%, #IZ Endovascular surgery & 1 &R 72D & E 2 20, F
ENARTHOHNIERIE ) BFHIROICERIFZ BITT 2139 NE4E2 T
»H 5D, XHEKEIX N-butyl-2 cyanoacrylate (NBCA)IZ X %

Transarterial embolization (TAE) Z O T T 2 HME I



TWa»n Y WP b Drainer 28 Bridging vein T & Ik 19 I
Approach "N ToH - EH TH 5,

NBCA X ONYX & \» o 72 Liquid agent {2 X % TAE X, HM &+ 3%
Shunt ISt ~D K AL, B EBEOHEICLDIMHEREEFT O Y X7
NHDHIELEEHIIHETLIANETH D,

#t 7% (Conclusion)

PCCIZ U # 9 % H W IZ Osseous shunt Z Bk L PCV ICi Hd 5.
“UWiHwBH” PCC DAVF IZ%F L T TVE TIRE 21T - 7=,
Conventional 72 ¥ Ifl & % 52 TIX AVF O J" BB U & 1 K & <, fif # 1
fii 47 L7z 3D-RA B K O % @ i # s BE T 8 10 K » T IE #7274l & 17 9

ZENARERTH o T,

M4 AH BCBR 7R

FHEE B IO EZZT BN A RMARIT 20,
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Fig. 1 (A) Anteroposterior view on angiography of the left
common trunk of the APA and the OA.

(B, C) Lateral view on angiography of the left common trunk of
the APA and the OA. Many feeders from the APA and OA aggregated
around the PCV. The fistulous flow drained through the PCV in
two directions, the SS and the SCS. The fistulous flow reached
the SCS, draining into both the DCV and the IJV via the MS and
the ACV. Reflux into the IPS was confirmed.

(D) Lateral view on angiography of the left APA. The fistula
flow from the APA drained into the SS and the I]JV.
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(E) Lateral view on angiography of the left OA. The fistula
flow mainly reached the SCS from the OA draining into the I]JV
via the MS and ACV. Reflux into the IPS was confirmed

(F) Lateral view on angiography of the left VA. Many feeders
from the VA aggregated around the PCV. The fistula flow drained
through the PCV in two directions, the SS and the SCS. The
amount of drainage to the SCS was greater than that of the SS.
The fistulous flow from the SCS drained into both the DCV and
the IJV via the MS and ACV. Reflux into the IPS was confirmed
ACV: anterior condylar vein; AIVVP: anterior internal vertebral
venous plexus; APA: ascending pharyngeal artery; DCV: deep
cervical wvein; IJV: internal jugular wvein; IPS: inferior
petrosal sinus; MS: marginal sinus; OA: occipital artery; PCV:
posterior condylar vein; SCS: suboccipital cavernous sinus; SS:

sigmoid sinus; VA: vertebral artery

Fig. 2 (A) 3D-RA via the left common trunk of the APA and the

OA. The figure shows the rear upper view from the medial side.
(B) ITllustration of 3D-RA via the left common trunk of the APA

and the OA.

(C-H) Axially reconstructed image of 3D-RA via the left common

trunk of the APA and the OA. Two fistula pouches (white arrow

and white arrowhead) were located in the occipital bone medial
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to the PCC. One fistula pouch (white arrow) mainly received
flow from the AV shunt from the medial feeders, whereas the
other (white arrowhead) mainly received flow from the lateral
feeders.

ACV: anterior condylar vein; AIVVP: anterior internal vertebral
venous plexus; APA: ascending pharyngeal artery; AV:
arteriovenous; DCV: deep cervical vein; IJV: internal jugular
vein; IPS: inferior petrosal sinus; MS: marginal sinus; OA:
occipital artery; PCC: posterior condylar canal; PCV: posterior
condylar vein; RA: rotational angiography; SCS: suboccipital

cavernous sinus; SS: sigmoid sinus

Fig. 3 (A) 3D-RA via the left VA. The figure shows the rear
upper view from the medial side. (B) Illustration of 3D-RA via
the left VA.

(C-H) Axially reconstructed image of 3D-RA via the left VA. The
fistula pouch (white arrowhead) was located in the occipital
bone medial to the PCC and shared a common trunk with the feeders
from the OA. One microsystem (microcatheter and microguidewire)
was located in the SCS via the PCV. Another was located in the

same area via the ACV and MS.

ACV: anterior condylar vein; AIVVP: anterior internal vertebral
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venous plexus; DCV: deep cervical vein; IJV: internal jugular
vein; IPS: inferior petrosal sinus; MS: marginal sinus; OA:
occipital artery; PCC: posterior condylar canal; PCV: posterior
condylar vein; RA: rotational angiography; SS: sigmoid sinus;

SCS: suboccipital cavernous sinus; VA: vertebral artery

Fig. 4 Lateral view. (A) The microcatheter was located in the
PCV. Another was located in the SCS via the PCV. The coil mass
represents the fistula pouch that received flow from the AV
shunt from the medial feeders (white arrow).

(B) Lateral view on angiography of the VA.

(C) The PCV was occluded with coils.

Fig. 5 (A, B) Lateral view on angiography of the left CCA and
VA. The AV shunt and patient’ s symptom disappeared after
occluding the PCV from the osseous shunt.

(C) Postoperative CT showed the coil mass located in the PCC.

Table 1

Summary of PCC DAVF

APA: Ascending pharyngeal artery, AMA: Anterior meningeal
artery, OA: Occipital artery, DMA: Dorsal meningeal artery,
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VA: Vertebral artery, ECA: External carotid artery, SS:
Sigmoid sinus, 0S: Occipital sinus, SCS: Suboccipital
cavernous sinus, IJV: Internal jugular vein, IPS: Inferior
petrosal sinus, CS: Cavernous sinus, TVE: Transvenous

embolization
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Case Symptom Feeding artery Draining vein Treatment/Result

1. 54 years, M Tinnitus APA SS TVE/cured
Kiyosue H et al. 2007 AMA Paravertebral
veins
0A 0S
DMA
2. 26 years, M Tinnitus APA SCS TVE/cured
Sasaki T et al. 2008 0A SS and 1JV
3. age unknown, F Tinnitus APA SCS TVE/cured
Maus V et al. 2016 VA SS and IJV

ECA (other branches)

4. 71 years, F Tinnitus APA SS and IJV TVE/cured
Present case AMA SCS
Muscular branch of VA (IPS—CS)
0A

DMA






Draining to
AIVVP




Draining to
Feeders of VA D¢V qng  AIVVP







Fig. b
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