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[BEA] Transe-sigmoid sinus dural arteriovenous fistula: TSS dAVF
DR T EIZ Arterial Spin Labeling: ASLF A TH 72 1 il %
R Lo TcHET D, [FEF] 60 %, HHE. Wi & ¥ IC T TSS dAVF
DO W, TAE, TVE T¥ ¥ ¥ MIIFIEWELR L, iial ASL T&H b iz i i &
RO @R IBRBICHER L., PEEOMMLERY CTHIEZR D, ASL
EE AR SRS A DI, MM ERE & ASL OFT i —% L Tw
7. [FEa] dAVE TORBEHEIC ASL TORBE LRI, AHTH D &
EZbivlz.
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BRE X-1 7 AR LRI ENZBER T 2 X512, xRN
BMELIWE. X-1AFMCABEREK2ZEZ L, B2 LRVWEDICE
TV, X AICECTHMAEFICITEZ0% FRROB )2 H 0 EE % i
DEL, FryFATHERTVWD EZAEZFAIL YRR ME Y ¥ —
IS,
ABE W BLUAE : JCS 1, GCS15 (E4VEM6) THY 5 2> 72 DU B R B 1E 78 D 72 W 23,
WmEREEENE D
BT DWI TH A IHERE FTICEmE S 2R o7 (Fig. 1A). ADC map
TREAITERE FH 2855 5 4, venous congestion [Zff o 7= vasogenic
edema EF x ol (FER/R). T2xTIHHE#HIKE Ebh 2 IkE O FH
AL E A2 (Fig. 1B). TOF-MRA @ il T4 S HKE AR (sigmoid
sinus: SS) , FAFFHARIEA (Transevers sinus: TS) , & ARIA 22 212
%OHE K (occipital artery : OA) 226D ¥ ¥ b EZ LD HIK -
SR O EESTEZRD T (Fig. 1C) . ASL TIEA TS, /£ TS5 SS, k&K
ki (superior sagittal sinus: SSS) CHEF K (straight sinus:
StS) ~O@EmEIRN AL NI (Fig. 1D« E). I #x 2 <1k, WM o
hofE B Ik (middle meningeal artery: MMA) , A #% K MM #) Ak
(posterior cerebral artery: PCA) , BBk (posterior meningeal
artery: PMA) , 7 LB/NME)R (superior cerebellar artery: SCA) %
feeder & L, H TS/ H SS, —#ITHRAALRICT Yy ROz, £ TS
D SSIZIRMBY R $F2 &4 TS ) 5 SS T A & 72 ) FE PR 42 2 38 o 72 . SSS,
StS /b REFHIR & M EFARICYATHEICER L T (Fig. 2A-C). K
b4, /N O ERAR 5 o W AY % B T Pseudophlebitic pattern: PPP & 38 & 7=

(Fig.2D).



HEREE  BHOBR>D >y PR D DD, BEARME R
(transarterial embolization: TAE) 2T ¥ ¥ > b & A & & Th
bR ERIRAD ZER T (transvenous embolization: TVE) #4795 S#k & L
oo 1EEEAO0ADEET B4, 2 BIX/A 0A DB 5§ 2 /58 % &R
M2, 10% @ n-butyl-2-cianocacrylate : NBCA T L 7=. ¥ v » b
TRHEETRVWLODO Y ¥ & PR ITFERICHE A L. 3 EHIXAKE
FIRIZCAF n v v — 22 A RB#HIRKIC6Fn o 7y —A2FELE. £
g ~ X U v { L, /£ internal jugular  vein Z 6F ENVOY
(Cordis, Johnson & Johnson, Miami, Florida, USA) Z#® & L, /1 U7
> G 127 cm (Medikit, Tokyo, Japan) % /£ SS/» 5 TS Z#%H LA TS =
fEIC8E & L, Echelon-14 (Covidien, Medtroic, Irvine, CA, USA) %
Synchro2 soft (Stryker, Kalamazoo, MI, USA) TAH TS ZENM D ¥ > b
BRI L 7=, Target XL 3mm X 9cm(Stryker, Kalamazoo, MI, USA),
Hyper Soft 3mm X 8cm (Terumo, Tokyo, Japan), SMART COIL 3mm X
8cm(Penumbra, Alameda, CA, USA) 72 & FF 27 A&, 186 cm T sinus packing
4T > 7. I ASAHI CHIKAI 315 EXC(ASAHI INTECC, Aichi, Japan) %&
SSSIZ® & L, Aviator Plus 5mm X 40mm (Cordis, Johnson & Johnson,
Fremont, CA, USA) TZ TS 725 SS D2 IZ 8atm T 30 B ILIE L 7-.
SSS RCIEEEFAR ~D Wi FE AW L, £ TS 25 SS ~DNEFTPE o 1 i 25 1Y

MU 7. AR BIXWE MO 0A 34, A PCA KM DO KERK % feeder & T 54
BE + SR ERIRIE VT AL F &8 D venous pouch 2 v > FAREHFAL TE Y, A
B & [AAED Y AT LA CTHERL XN = A VG 6 K, 27 cm TIHER L 7=, il 4+ S
BRI CIZIE T vy MIXWEAR L (Fig. 3A-B).
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TFEBHICE A L, 5% 5 A% O TOF-MRA © Tl {4 T IRIA 2 2 E5c b
TR REESTZRO, ASL TIERMAMICEHERZ RO (Fig. 4A-
B) , Bl P B IER O H B2 <, ABE 47T H BIZIRBE & 72 o 72,
it 3 » H#% ® TOF-MRA TITH#ARIN A2 MO &EE FIZHML, ASL TH
FRIA RSB E TS ~@m#EREAIERK L TV (Fig.4C-D) . ¥ ¥
VO SHEAN L 7= AT REME, sinus plasty L 7= URIAIC BB %2 2 ok L C # IR
WMOMWFHAEMUTZTREENEZE X N DV TIEWMMBRHEERLE T O
EEIEMAEL, T2xTHILE LIRE XML L7z (Fig. 4E - F) itk 4
% O ik M % #x % T, sinus plasty L72#RIAICERE TR, A TS, #
AR AR SFEICY Y AL THY (Fig. 5A-B), TVE # A 7= R T
Y —F TCETEHMEBERZB L. AR BREZ2BO LR, BE A
IREBBEEZFLEINT. ik 3y A% - 1 1% D ASL TIX, i & xE
CRBFICHATEO MK Z /RER T 25 StS O@MERA/RBD LN TEY TOF-
MRA @D JCH B O & E 5 ASL O S#RBE O ZLICHER LN b EEIC
74w —LTWL ZEEol (Fig.6A-H).
Z 5

i Eh B IR O R A B E 1L, Kuwayama HIZ KD & HARIZEIT D HAR
X 10 HAHRZD 0.29 ANEHESIR Y, WEBEMHBREBRTHSL. BAEW
PRI K 2 81X JR-NET2 12 K 2 & W ff &% IR AR50 2% 43. 6%, & IRV -
SR FR RIS A% 33.4% E W I T WD Y.

B S IZ B LTI, RERIRY G Z b > dAVE (23R A 72 e I A
MR BN D, Satomi HIE, REHEHIRYIEZ b 7272 dAVF TIX 98.2%
THEROEERD o, REHRLIMNB 2 NZ AT TH 2%l

% T aggressive pattern ICZL LI-IEF N HH L b TWng @
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CT/MRI T ® 4D image % O ¥ v > b It O H 8 % B8 W IG5 gold
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JEE WG O E T 5 L, TOF-MRA @ F £ 1% high flow @ &AL
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HETHEF NS DHZ L, PLD DHEUTRWHAGEFWHEZREL TWD

AREMELHDH L THD.



AR, Fx 1L TSS-d AVF 1&xF L THEEBI OIER 2 1T L, 165 O
I ASL Z 4T L OB PR TE . MEHRE TOL v PDOWHEK
RHFHIT ASL b LTEY, FIEZREERTRVWEAITEER
follow WL ETH LA, MERL ZHY RS Z LIT risk BfES 20

ASL Z & ®7- MRI T follow T A2 Z ¢ IXTAHEEZSNT-.

AE AR
TSS—dAVF OB R P EIZ ASLREFH TH 72 1l 2B L7-. mE kK
BTy hOWE, BRIZASLICHLKBRIALTEH Y, ASL @ 2F{f 2

A5 ERFBRDROHECAMTHLLEEZDNI.

A 4 A8 R @ B R
FEHEEABLOHEFA B DH ST 2.

2 & T

1) Chalela JA, Alsop DC, Gonzalez-Atavalez JB et al. Magnetic resonance
perfusion imaging in acute ischemic stroke using continuous arterial spin
labeling. Stroke 2000; 31: 680-687.

2) Noguchi T, Yoshimura T, Hiwatashi A et al. Perfusion imaging of brain
tumors using arterial spin labeling: Correlation with histopathlogic
vascular density. AJNR Am J Neuroradiol 2008; 29:688-693.

3) Amukotuwa SA, Heit JJ, Marks MP, et al. Detection of cortical venous
drainage and determination of the borden type of dural arteriovenous

fistula by means of 3D pseudcontinuous arterial spin-labeling MRI.AJNR



4)

5)

6)

7)

8)

9)

AM J Roentgenol 2016; 207:163-169.

Kuwayama N. Epidemiology survey of dural arteriovenous fistula in
Japan: clinical frequency and present status of treatment. Acta Neurochir
Suppl 2016; 123: 185-188.

Hiramatsu M, Sugiu K, Hishikawa T, et al. Epidemiology of dural
arteriovenous fistula in Japan: analysis of Japanese Registry of
Neuroendovascular Therapy (JR-NET2). Neurol Med Chir (Tokyo) 2014;
54: 63-71.

Satomi J, van Dijk JM, Terbrugge KG, et al. Benign cranial dural
arteriovenous fistulas: outcome of conservative management based on the
natural history of the lesion. J Neurosurg 2002; 97: 767-770.

Van Dijk JM, terBrugge KG, Willinsky RA, et al. Clinical course of cranial
arteriovenous fistulas with long-term persistent cortical venous reflux.
Stroke 2002; 33: 1233-1236.

Kuwayama N, Kubo M, Endo S, et al. Present Status in the Treatment of
Dural Arteriovenous Fistulas in Japan. Jpn J Neurosurg 2011; 20: 12-29.
(in Japanese)

Kang JH, Yun TJ, Rhim JK, et al. Arterial spin labeling MR imaging aids
to identify cortical venous drainage of dural arteriovenous fistulas.

Medicine 2018; 97: €¢0697.

10) Noguchi K, Melhem ER, Kanazawa T, et al. Intacranial dural arteriovenous

fistulas: evaluation with combined 3D time-of-flight MR angiography and
MR digital subtraction angiography. AJR Am J Roentgenol 2004; 182: 183-

190.



11)

12)

13)

14)

Fig.

Amukotuwa SA, Zaharchuk G, Marks MP, et al. Arterial spin-labeling
improves detection of intracranial dural arteriovenous fistulas with MRI.
Am J Neuroradiol 2018; 39: 669-677.

Murata N, Gonzalez-Cuyar LF, Murata K et al. Macrocyclic and Other
Non-Group 1 Gadolinium Contrast Agents Deposit Low Levels of
Gadolinium in Brain and Bone Tissue: Preliminary Results From 9 Patients
With Normal Renal Function. Invest Radiol 2016; 51(7): 447-453.
Cambell AM, Beaulieu C. Pulsed arterial spin labeling parameter
optimization for an elderly population. J] Magn Reson Imaging 2006; 23:
398-403.

Wang J, Licht DJ, Jahng GH, et al. Pediatric perfusion imaging using

pulsed arterial spin labeling. ] Magn Reson Imaging 2003; 18: 404-413.

1

MRI imagings before treatment

(A)

(B)

(©)

(D)

(E)

Diffusion-weighted imaging shows a hyperintense area in the
subcortical white matter of the bilateral occipital lobes.

T2*-weighted imaging shows marked vessels dilatation with suspected
cortical veins.

TOF-MRA  source imaging shows nodular and curvilinear
hyperintensities in the right sigmoid sinus and transverse sinus.

ASL imaging shows a venous ASL signal in the bilateral transverse sinus
and the left sigmoid sinus due to shunting.

ASL imaging shows bright signal intensity in the superior sagittal sinus



due to shunting.

ASL: arterial spin labeling

Fig. 2

Cerebral angiography imagings before treatment

(A)

(B)

(©)

(D)

A right external carotid angiogram (anteroposterior view) shows a TSS-
dAVF supplied by the right OA and MMA.

A right external carotid angiogram (lateral view) shows a high-flow
arteriorvenous shunt to the sinus and retrograde sinus drainage to the
superior sagittal and straight sinuses.

A left external carotid angiogram (anteroposterior view) shows a TSS-
dAVF supplied by the left OA and MMA.

A right internal carotid angiogram (lateral view) shows cortical vein

dilatation in the cerebrum and cerebellum with a pseudophlebitic pattern.

TSS-dAVF: transverse—sigmoid sinus dural arteriovenous fistula; OA:

occipital artery; MMA: middle meningeal artery

Fig. 3

Cerebral angiography imagings immediately after embolization

(A)

(B)

A right external carotid angiogram after embolization (anteroposterior
view) shows that the shunt supplied by the right OA and MMA
disappeared.

A right external carotid angiogram after embolization (lateral view)

shows that the retrograde sinus drainage to the superior sagittal and



straight sinuses disappeared.

OA: occipital artery; MMA: middle meningeal artery; PAA: posterior auricular

artery

Fig. 4

; TSS-dAVF: transverse—sigmoid sinus dural arteriovenous fistula;

MRI imagings after embolization: 5 days after embolization, 3 months after

embolization

(A)

(B)

(©)

(D)

(E)

(F)

TOF-MRA source imaging 5 days after embolization shows the slight
hyperintensities in the sinus confluence.

ASL imaging S5days after embolization shows bright signal intensity in
the sinus confluence.

TOF-MRA source imaging 3 months after embolization shows the
increased hyperintensities in the sinus confluence.

ASL imaging 3 months after embolization shows bright signal intensity
in the sinus confluence and left transverse sinus.

Diffusion-weighted imaging 3 months after embolization shows
disappearance of the hyperintense area in the bilateral occipital lobes.
T2*-weighted imaging 3 months after embolization shows

disappearance of the vessels dilatation with suspected cortical veins.

ASL: arterial spin labeling

Fig. 5

Cerebral angiography imagings 6 months after embolization

(A)

A right external carotid angiogram 6 months after embolization



(anteroposterior view) shows the recurrence of the confluence and TSS-
dAVF supplied by the right OA and PAA.
(B) A right external carotid angiogram 6 months after embolization (lateral
view) shows the presence of retrograde drainage to the straight sinus.
OA: occipital artery; MMA: middle meningeal artery; PAA: posterior auricular

artery ; TSS-dAVF: transverse—sigmoid sinus dural arteriovenous fistula;

Fig. 6

ASL color map and T2 fusion imagings, TOF-MRA source imagings of

treatment progress

(A) ASL color map and T2 fusion iamging before embolization shows
bright signal intensity in the SSS and StS due to shunting.

(B) ASL color map and T2 fusion iamging 5days after embolization shows
disappearance of the bright signal intensity in the SSS and StS .

(C) ASL color map and T2 fusion iamging 3 months after embolization
shows the recurrence of slightly bright signal intensity in the StS.

(D) ASL color map and T2 fusion iamging a year after embolization shows
the recurrence of remarkably bright signal intensity apparent in the StS.

(E) TOF-MRA source imaging before embolization shows hyperintensities
in the SSS and StS due to shunting.

(F) TOF-MRA source imaging 5days after embolization shows the slight
hyperintensities in the StS .

(G) TOF-MRA source imaging 3 months after embolization shows



disappearance of hyperintensities in the StS .
(H) TOF-MRA source imaging a year after embolization shows the
recurrence of remarkably hyperintensities in the StS.

ASL: arterial spin labeling; SSS: superior sagittal sinus; StS: straight sinus












W TE30WL: 35

AM DoB: Aug

W PO3WL: 361










	Title
	Text清書版
	jnet-2019-0119-File005
	スライド番号 1
	スライド番号 2
	スライド番号 3
	スライド番号 4
	スライド番号 5
	スライド番号 6


