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Comparison between spinal dural arteriovenous fistula and spinal

epidural arteriovenous fistula
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MXHEE:

H O : % B 18 5 B) #% k58 (spinal dural arteriovenous fistula: SDAVF)
L FF B A AL B & Ik J8E (spinal epidural arteriovenous fistula: SEAVF)
DHEERE B AHEBICHRE T 2.

J7iE 2007 F 1 A5 2017 4F 12 H oM ic 4R T ABRMEZ 1T > 72,
shunt MK 23BN © A #H 3 5 SDAVF #f 18 ffl & SEAVF # 7 f
AR RELT, BEER - WL ORM - AEMSE - RABIEHBRLL L
gL 7.

fE S SEAVF B 7 67 6 il (86%) 23 ik#ERFIC SDAVFE & i - T2 W
I T, B OBEMFME. BHR L. dorsal somatic branch @
G, B onHBROMES, MM BROBEMEGEICE Y CHER
SEAVF D i 8% 2 o 7o WnFEHRBEE CIIIME NIGEROHEX
(SDAVF B 6%. SEAVF B 50%. p<0.05) THEZ%2#AD -,

f& i © SEAVF i3 SDAVF &t i hTwa e, MENEEO R
BRELNICCS, BRELYT W, RERBEZITI ZDICE. RO

HEZHZzH 2 EAMERINOMBERILETH L LE LN,



ZND'S

s

B B fEE 4 Bh FR IR (spinal epidural arteriovenous fistula: SEAVF)
X, shunt M A FICHBENICH KT 2 type A L H L L % » typeB I
S I N TW 3 2 Type A® SEAVF (3 % i i i B) % Ik 58 (spinal dural
arteriovenous fistula: SDAVF) & [Ffkic, T P E LB O B Wi 4k U,
B oOfMMEMMEEICL 2ETHEOBME CREL, ME KIS EMU
LTw3 72, LIFLIFFR > T SDAVF &2 b2, &L Tl¥ 3D
I % #% % (three dimensional digital subtraction angiography: 3D-DSA)
XM AaMEANEMBLEZTE LEZAMEOEMPBAIRELE 2o T & &
5. YRl Es P 5 SEAVFE 5 X 8 SDAVF o Rl L hEM R L T L o,

MEOMERZRGEMICREFE T2 2 2HNICPR 21T - 2.

xf & e ik

2007 4F 1 H 25 2017 4F 12 H o i 4 &L © ABE % % 47 - 7, shunt
I 5% 28 B8 B N o A i Wi i L T w7z SDAVF B 18 il & SEAVF B 7 fl %
MR E L7z, BB D BRI shunt 2 W H 3 % typeB D fEHI =, ##
BEAL~ D F LN~ OS2 R ICRY & 2 EH BRI L 2.
ARIFREANFCBEHL T, BhoMARBEERZESC IV EARZF AT

» 5 (W 1802-027).

e 3 I H
FR2BCELT, BENE CEB, EA, BE 0T HE),



ZORE (AL XL, fEfR, HEREOZ W AR, MEKE (feeder,
drainer), BN A (MLE MR K - EE T - @& ERE), BREMER,
mEBEEMER (HXOAE, RRNICTZ2HEIRONLLL Y S 2,

REIBE 3 » H#% ® modified Rankin Scale: mRS) # & L 7~ .

fity Hij 2 &

LECIEHE E MRIWIC X b SDAVF ® SEAVF &b 3 846 1L,
S CRAREBETICOEBEIIRD DSAZfToCTWwad. BEEPIER TH
ix, Mm% w7 ATic 3D-CT angiography % 17\, feeder # 0 I 3 3 &
TofiEghiko R4 %220 T2 5 DSA #1795 . DSA Tk, WEH o5
Highikz —@ iR LT, BIETHBINRE FHEIRICO 222
radiculo-medullary artery % radiculo-pial artery Z % 3 3. HIT
fiEhAR i X L ik 3D-DSA %47 5 28, 3D-DSA I EFICEIE® % KR
L7zbkT, 5B oRERZ ZEE T 2 BT\, mask B H & & 52l B
5. HERTix 2013 4F 3 HE clrmERMEE & L T image
intensifier (I.I.) ZFH W T w2, 2013 £ 4 ALK o AEH <3 flat
panel detector (FPD) Z#H \Ww Tk Y, FPD ic X 3 3D-DSA © g i
X b DSA HE{® & digital angiography (DA) H& % 47 k£ <, DA H &
72> b maximum intensity projection (MIP) M % {ERk L, & HE %
AEAMICHERE L T 5. FPD It Artis zee BA Twin™ (Siemens Healthcare,
Germany)% w7 . 3D-DSA <, HWIME i 4AFrZWiH » 7 — 7
ZHBEL, 100%REZEOEBEAZEAL L. MEFMHFRIUTOMY TH
%. 3D ACQ: 70 kV, 12.5ms, 1.5° /frame, 5sec. ACQ time, 133 frame

total, Small focal spot, 200° total angle, 0.36 u Gy/frame, Sub/Nat



Mask Recon. : 512 X 512 matrix, 0.22-0.34 mmSL. HU, Auto.

Workstation I3 syngo X-Workplace™ (Siemens Healthcare, Germany)

 FH w7

SDAVF & SEAVF o # | 2 Wr

2D 5 X O 3D-DSA #ifg & MIP Wiz @A Z W ic v, HfHEz%E
# 3 % dorsal somatic branch - ventral somatic branch, 3 L < [z # 5
K #E 3 5 prelaminar artery 28 £ E & feeder TH V, ML CHE S IC
LR L EZ LN S EHAIC venous pouch 2517 7E 3 2 JE fll i3
SEAVF & Z Wi L 7z. Feeder & drainer ® BifRic 5 » T 2D-DSA EH
% < medial interpedicle line £ 9 % P fil © feeder (radiculomeningeal
artery 20 & O R ) M A M ICEKR L, BEHN O drainer K| AT 3

Ff & (horizontal T sign) % i % % fE il i SDAVF & ZWr L 72 2.

R E IR LRIk

SDAVF:-SEAVF o i R CBHEGH CHBEL TH Y, MiaTRE i
L0, BEESHBK2 S, L 3% o amTK» > EHEHMNKICO
BRBLZEMMBDEL T2 R ERTCETZEAICIE, FMELCHE
EFiMMrzZERL WS, BHEBIRICO 222825 L T w
Bicld, MENBRBELE —ERL L, shunt oFIERB oA W&
BREzAOZHECEEZEFRMZEMTIT> TWw 3.

B 5% Ffff < 1%, SDAVF - SEAVF o i % <, BB NI i L 72 8k o
BEFE Y EED A % 1T > Tk bH, SEAVF CTHEEA © shunt &8 @ B4 % o AL

BREfToTwawy, MENBETIE, BFAMETIC 4Fr h 5 — T L %



HAT AV I AhT—TAre L TCHMEMHBRICHEEL, 4 27nhT
— T A xR RNICEME CHEALLZET, VUFAA4 vEEICX S HE
ERFAABEZT o, RIEROEBEMAL2Z D 5N T I n-butyl-2-
cyanoacrylate (NBCA) % # A3 3. NBCA (% B P4 i 3 3% ¥ 2 # R %
THEAT B L AL T 3, feeder KW L T & 28 & 1013 A
TRT T 5.

MEWHBEZIT v shunt OFAER/ O N LEZ L NG A ICIEM
BmIBEBEE2G~) vibZzifTw, EREFKRIDEWLXEZ FT 2.

I M BEERERFCAMBERERZITD R, EEZFNRICEI Y~

HEARAWICE YRR e cRBEBEE2IT, MEREROBE S XUV
MRI g 217> 2 L CHRE I RDLDNLZGEAICIZ, A A T DSA %
BE L CHEOEEY»HERALAEZ L CHBEXTS Y5 2% kL T

w5

5 71 b
MEF AT X JMP10 software (SAS Institute Inc.) % H\» THT > 7=.
“HHEoBITIcEBWw TR, x ZERED L IE medianBWEEZH W, A

BEOKHEL p il 0.05 R ICE L 7.



i i SDAVF #f < 51-84 % (°F# 66 m), SEAVF # T 59-80 %
(FH 70%) T°HYH, BEoE &3 SDAVF # 89%, SEAVF # 100%
THo7. SEAVFHCcEfFoBMHFMELAZICE <, shunt ® &I
¥ SDAVF %' Th5 2> 6 L1 (&%l Th6), SEAVF 28 Thll 20 & L5 (&
BEMH L2 - L3) o#i TcH Y, SEAVF THEICHEMKELS » - 7-.
M Cce2fl A EMIE CHIEL THH, MRITH T2 weighted image T
BENERES 2O Cwz., MRIT2 & # E & T flow void 258 ® 72 © 1%
SDAVF #f 78%, SEAVF #f 83% & #Z %8 ® 72 2> o 7=. SEAVF # 7 il v
6 il (86%) »irEKFIC SDAVF Lo T Tk, ZoNW 44l
FIMEREEBEL LCILEZHA VT WM ©H o7 (Table 1).
MmEWE L& L Cid, SDAVF £ T id radiculo-meningeal artery #° feeder,
bridging vein #* drainer & 7 o TW 5 Z & %% < ,SEAVF # T It dorsal
somatic branch 7 feeder, radiculo-medullary vein 2% drainer & 7z o
TV eB%hol. BEHODHENID & feeder XFE® b 1 7= fiE H
i3 SDAVF B C 17%, SEAVF BT 71% & HEic SEAVFHET% <,
o B BEAR 2 S I L 7z feeder 2856 U B ARE i i A L T W 72 i
SDAVF B < 0%, SEAVF BT 57% ¢ A& I SEAVF TS o 72,
72, SEAVF #f C i3 & TS IC venous pouch 232 ®, Z O H A7 iZ
HEHE O ventral ITHEET 2D D28 6 #Hl, lateral CTHEHET 2 D D28 1
#l, dorsal THEHET 2D DN 0HlTH o> 72 (Table 1).

W1 18] 35 & i o FE % W12 SDAVFE BT 1-35 » A (fF 5 fli 6 » H),
SEAVF T 1-51 v H (hR{i 9 » H) TE*2FD Lo, HEKE
LTk, ML LYo BETRMENARE2ERTLZ LS 2 -

7= (SDAVE < 78%, SEAVFE < 100%), =&MW ICHE2EFMHNITH N



oI D 48 %2 CTwvi (SDAVF T 44%, SEAVFE T 43%).
EEFMATbz8E & LTid, SDAVF T feeder & 72 » T
% 5 i By Ik 2> © pial artery 27 L CTw b @2 4 ffl, provocation
test B 1k, R EE, BHEOFLE, BAEM® 1l >TH o %.SEAVF
HoHETFMATbZ3flE2TCERMNZOHRH TH > 72 (Table
2).

BIEICHE S A PEAE X SDAVE B < 16 GEF M &R Im& M ic X 2 &
FERFEAL) @D, REBHEROBIEWMEEE SDAVF BT 1-124 »
A (R fi 22 » A), SEAVF # < 1-86 v+ A (h%®ff 23 » H) T
D, 3y HU EREBECTZhd»roziERH X SDAVF # 3 ffl, SEAVF
Ml1plchof., REBBECZLEMON, HRITHEEL DIME NB
B oA THEL, SDAVF T 6%, SEAVF # T 50% &, SEAVF # T
HEICE D o7, fiifi ® mRS 9 fE (IQR) & SDAVF #f < 3 (2-4),
SEAVF #f 4 (2-4) TE % #» ¥ (p=0.25), ®HKKEHE 3 » H#% D mRS
e fili (IQR) (¥ SDAVE BE< 2 (1-2), SEAVFE B 2 (2-3) T# % #

W o7 (p=0.13) (Table 2).

U, RERMEHME L THEZBIVEL TREWICEREFIN 21T - 7

SEAVF JiE ffl % $#& 'R 3 % (Figure).

T4 B, A 10 » HEi 2o ol PR oEEFEE - BRERE - BFE
5 P o B bic € SDAVE 8 b N CHIED2L 5/ & 7k »>7. MRI T
i T2 mAHmEGICCHANERES & BMEM DO flow void 278 ® b 1 7z

(Figure A). BHME R T3 46 L3 L _ L 05 H#HIK2> 5, dorsal



somatic branch (DSB) ¢ # x b4 % 2 KD feeder & ventral somatic
branch (VSB) ¢ E x o6 3 1 KD feeder PHMHEEM © epidural
venous plexus I A L, Z Q422 & KA I A9 % radiculo-
medullary vein IC #ii i L, perimedullary drainage % 2 L T \» 7z (Figure
B-D). ®REARM ZEMAM (trans-arterial embolization: TAE) % 17 5 /5
ftel, L3 4Fr AT —T v 2HEL, Nllo DSBic~4 7w h
7 —7 V% AL 7. Provocation test ¥ L CTVY F A 4 v 5mg % & A
T, R - ERBEEOARKMENEL, HHEMEZRA D 2D
He WL, =240 0EET proximal occlusion #1772 - 72. VSB ®
feeder it~ A4 7 v h 7 —FT A ZliEL, ZOHANIE provocation test
Ecdo772®, 15% n-butyl (NBCA)Z E A L 72 2%, shunt ¥ T
J& 7> 3§ proximal occlusion TH T L7/2. 2OFREH T, b 9 — KD feeder
25 1% shunt W Il hoTHH, —HKTLLAEL., 1 HEIRE
W DSA % 1T o/zb Ch, Wl L3 2HEEIK2 S O shunt Il i 23 58 ®
5 N (Figure E), F5 & TAE # i & 72 28 . Wi fll ® feeder & % provocation
test GETH Y, 24 vic X % proximal occlusion % 1T\, shunt 23 H
BEHELEZEZHERL KT LAE, ERIKEBLLZALZD, —HY
NE VI~ L o A, BEERIIEML, BREIREDILE.

LPiicT 47 AtRIc DSA 21T o7z & 25, K L2oHBIAR?2 & 50 L
7= DSB 2% retrocorporeal anastomosis % /* L T & fil ® DSB, & & ic |
TAmoME MmiT %/ L T4 L3 © epidural venous plexus IZ it A L T
WEPET R 2R ® &5 7z (FigureF). EEM 21T 5 58 & L, L3 O 5
MSUIBRZITRo72 ET, MEZUBML TAH L3 MEMRICH-> T LT

3 % radiculo-medullary vein % f##2 L (Figure G), 27 U v 7 Tl L



T MEP Zfbt 23w & 2R L7 LECcEEUIEEL 7~ (Figure H,I).

firz iIcER T K E L, HITARE L % o 7. IME ## T shunt, epidural
venous plexus, drainer {H KL TWwW3 2 & iR L, MRI Tl3#E®

A T2 B EHGE COoOMANBES 2 HEREL 2.

% %

SEomiFices T, Y to SDAVF & SEAVF o & H R ME
MEZOFHMEIMCEREINENETEL - LTS 4, YBTik
SEAVF ® % { 28 ih I ic iz SDAVF L2 3 nTH Y, HEMBETIE

SEAVFHECMENEBEEZEDODEHRELL W LBHL LR o772,

SEAVF iwxf L Cix, EEFMIY S TAE ot & »#% {, NBCA %
Onyx Z O ik Y E % venous pouch Z M 2 THEA &K <+ 4
CHEAT L ETRFAKELHFOND &I TWw B Ve K,
Kiyosue & (& SEAVF icxt 3 % TAE % review L TH bH, FL F = n»
AT HHE LT w3 AICiE TAEIC X 2R IZE V2, BN
WROATH 28 E61F 90%T TAE X WEHELIFE LN S EHEL T
w3t chso@HEof i, SEAVF o &5 3 EFEHEEEM T shunt
BHEET DRSS D, FiiTid shunt 2 0 b 0 O ALE 2K ©
HY, WERANICHERL 28K ZER 3 2 721 Tk shunt 225 F L Tl
A FLF—V2HERETIZIV R HERMaInTcnws,. 272101,
RMWAHEOoERMICODOWCTEHLA2ATRAY, —ATHELLCEHIEDS
X SEAVF it 2 EEFMior ) — X0, Hill 2N D single

drainage ® ¥ & (3 drainer Z W 3 % Z & T shunt IPHZE L, RHK



b AMERIEDONDE EME L TWw B TS,
ShEomatc SEAVF O TAEBRICHEL S > 2F K& L Tlx, %6

— 11X SDAVF L BEZINTWVRREFIE o2 B3 E T 5N 3B,

(]

M2z I Tw3bZick b, shunt ©IE 7 # 7 © multiple shunt %
EorbZHicECu A RREXD Y, WHRERYE BN &K
FChpIcHEILLZI LR TECLARVWEEZILND., BT,

SEAVEF < il &I 47 23 ¥6 3% L T \» 3 dorsal somatic branch % epidural
somatic branch 2% feeder TH 5 Z & B S WD ICEHETH LI Lr%
¢, main feeder LAAf @ feeder Z Rk 3 2 & ic XV, FHFEREHIC
NBCAZF AT LHIMED»S O NBCAFARZAT LR HGWwEF DL
nNa., Zabicky, WRERANFHFIIR~O shunt MBBEEL 285G 1T,

il &M A7 8% %2 N L CHr 72 7% feeder BFEAE T 22, Th b D feeder D
LA R EH BNk S5 shunt $ COMBER XV EL & 572 TAE #
Wt e ks eFEzxzond. SRERLAZNAKRELTIE, 2H O TAE K
IC provocation test [ TH o 7272 ¥, dorsal somatic branch @ % &
a4 vic X 2Bl %E T T L TWwW 3. Somatic branch ® & @
provocationtest Th N XEHE L 23T TH %2, SHOIEH <BHGMY
Zn L 7oix, Sl dorsal somatic branch % 2 CTAEH 3 » M B IK
TYFAAvRHEHRLT, ME/RZSCIEIHERNELIMERZEEST 2
Ml B AR ICEA TN E PR EHF LT, SEAVF o &1
provocationtest I A% & Wi ER D H 52, NBCA 2B L T, il
CREETCE T2 VWHHMBIRPHERZEEST 2MEICEKAT S
A7 %E L, AT test BfT o TWw3 .1 H®D TAE T, provocation

test 5 M %/~ L 72 dorsal somatic branch @ ¥ 7 B %€ # 7 \» (somatic



branch OPHE DO A TH N IXTMRBIERITHIHAL 2w e F x 72), feeder
% test &1k T » - 7= ventral somatic branch ® & ¢ L 7z k<, NBCA
ZHEANT 52 LT drainer FCTHEEI LIS L LAEN, MR
MPHECK T LD ICHEEZRLEZD D LEEZLN S,
INhLDEREHE 2% L, SEAVFORBMWEBERDO ZD IR, RHFOD
MERFZEEZHC-ZBE CERAZEGRZEMBLETCH L LE X 5.
EfE R BAGRZH 2T 2oic iz, BF o B (Fric /e - 58 % 8)
DEETCHY), FHELOMRTET o T VRV ARHKREIC XY EH
ftxfdkEcomE - BELDELEEZLNS.

Sl DG O H T R AR ICTEE F il 217 o 72 SEAVF X 3l TH
50, koo b BV HBRENICHRL-ZFHRZER T2 2 2EHN L %
D, shunt HE~DWUEIZIT > T w7z ® shunt FAZE T % & 1R
59, 152 0T shunt 22EAFE L 72 85 & 1 1 05 BN 8 5% 28 57 72 i
WLCHRERTITHEEL2H 2. £/, BEFiofoBMBELS L L T,
AL T oo B AL EF IR # 1 shunt M AR AL Tw 3841, i

Boia Yy e - A BRI 3 RS B B

SEHomHFoO#REL LT, ~OHIETEBME THL2 L, =0
HICEFBERP v, ZoHICEMKEZRE T & RgE
F 540 5. SDAVF ® SEAVF 3 & fEgXx DfEBI B 2R 5N Tw b %0,
SEFAELPEHTHL L EZLbNS. E, SDAVF © meta-analysis
Tt Odds ratio 3.15 CTHEHEM X » ME NBR DO T THENRS » o 7
B IR TwB Y, 44EE T SDAVF & SEAVF o 3 13 IH 4% < &

2 77®, 2D SDAVF & L TH&E I N Tw 2 4EH © 2 &2 SEAVF



THholuBEEIHY, K. BIAHAMNCRIT T I2LEHID B LE X
b .

< =
Tt BE

EfEICEZiEnTwZz v SEAVE 3 ME NBEOHMRPE S nic <
C, BRERLPTV. REZBRZIT I 20K, RHOHEBRZE 2 H

WL AMEMBRANOMMBEALETH L LE LN,

ARXDEEFIE, H 33 1H NPO &k A H A M &2 1L PR B 5 & 51 4

\«
e

2 (2017 11 H, ) TV THREL -,

FlS M KB @ 3% A (Final author) X Hk KESE X &2 o %
BELoEMAE2 %1 Tw 3,

FHEA ROV C X Do A ZFH 2B PR T~ & F MK IIZ %
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Figure. Epidural arteriovenous fistula presented with gait disturbance

for 10 months.

A.

MRI T2 weighted sagittal image showed high intensity lesion in the

spinal cord and peri-medullary flow void signal.

. A-P view of spinal angiography from right L3 segmental artery

showed arteriovenous shunt (white arrow) and intradural drainage

(white arrowhead).

. Coronal view of slab maximum intensity projection image of spinal

angiography from right L3 segmental artery showed details of shunt

(white arrow) and venous drainage (white arrowhead).

. Schematic image of figure 1C showed feeders (red vessels), shunt

(white arrow) and drainers (white arrowhead). Feeders of this case
are dorsal somatic branches (shown in the scheme) and ventral

somatic branch (not shown).

. Fusion image of 3-dimentional rotational angiography (3DRA) from

bilateral L3 segmental artery (orange vessel: right L3, red vessel:
left L3) after 1st trans-arterial embolization (TAE) via right L3

segmental artery. Embolic materials were not shown.

. Fusion image of embolized materials (shown as blue) and 3DRA

from left L2 segmental artery after 2nd TAE via left L3 segmental
artery. Note that left L2 segmental artery connected to the shunted

pouch via right L2 segmental artery.

. Intraoperative image presented intradural ascending drainer (white

arrow head) along the L3 nerve root (black arrow head).

. Intraoperative image after cutting the drainer.

Schematic image of all related angioarchitecture and devices.

Double yellow lines demonstrated the cutting point of drainer.



Table 1

SDAVFs (n=18) | SEAVFs (n=7) pvalue

Median age 66 70 n.s
Male sex (%) 89 100 n.s
Previous spinal | 11 57 < 0.05
surgery (%)
Lumbar lesion (%) |22 86 < 0.01
Right lesion (%) 44 43 n.s
Feeder

Radiculomeningeal | 100 14 < 0.0001
artery (%)

Dorsal somatic | 0 86 < 0.0001
branch (%)

Multiple 17 71 p<0.05

Bilateral 0 57 p<0.01

Patient’s characteristics and angiographic findings




Table 2

SDAVFs (n=18) | SEAVFs (n=7) pvalue

Treatment

IVR as initial Tx | 78 100 n.s
(%)

Direct surgery (%) | 44 43 n.s

Multiple (%) 17 43 n.s

Complication (%) |6 0 n.s
Follow-up

Improvement  of | 83 100 n.s
symptoms (%)

Recurrence after | 6 50 < 0.05
IVR (%)

Median mRS | 3 (2-4) 4 (2-4) n.s
(IQR) pre Tx

Median mRS | 2 (1-2) 2 (2-3) n.s




(IQR) post Tx

Treatment results and follow-up results

IVR: interventional radiology, Tx: treatment, mRS: modified Rankin scale, IQR:

interquartile range
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