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Abstract : Three-dimensional digital subtraction angiography (3D-DSA) provides better comprehension of
vascular lesion architecture. We report the usefulness of 3D-DSA for endovascular treatment of spinal dural arte-
riovenous fistula and present the catheterization technique called ‘kick turn method’ .

Case : A 60-year—old male patient with a one-year history of bilateral leg hypesthesia presented with gait dis-
turbance and urinary hesitation three months before treatment. Spinal angiography revealed a dural arteriovenous
fistula fed by radicular artery branching from the left T10 intercostal artery and a draining vein proceeding superi-
orly along the perimedullary veins. Endovascular embolization was performed. Selective T10 3D-DSA clearly dem-
onstrated a feeding artery, fistula point and draining vein.

3D-DSA rotational imaging demonstrated the tortuous course of the feeder and the relationship among the
feeding artery, fistula and draining veins. This information was useful for manipulating the microcatheter and
NBCA injection. Since the radicular artery branched off at a sharp angle from the intercostal artery, the ventral
branch was embolized by coils and the microcatheter was made to turn with that coil mass and guided into the tar-
get feeder (kick turn method). Successful obliteration of the fistula was achieved.

Conclusion : Selective spinal 3D-DSA helps the interventionalist to better understand the complex spinal
vascular architecture and to select good working angles. The usefulness results in good operative and clinical
outcomes. The ‘kick turn method’ is useful for manipulating the microcatheter into the sharply—-angled vessel
branch.
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Mo, if’iﬁik%fﬁfﬁﬁﬂit@ﬁ‘ﬂ 7. [‘DJ']TEEZ?&IE“LG:
LUz, NRE (4/5) OdFTRETH - 7%,
PEERFEF D958  F OB R A B L L7,

TR SHRZIORT R © MOHE MRI T2 WERE&RICT, %6
26 10 ML RVICEBOMABES L EXE, BF
BENEITIC flow-void # RTRERIE 2RO 7, A FY
= LGS T1 ARG T, RS RE—IcEEsn
7 (Fig. 1A, B). EBILERE <1, A% 10 HIRIEHHR

ST, TRIEIIR & D 5313 2 ARENR (radicular artery)
25 feeding & 415 spinal dJAVF DFTH % #8®, draining
vein 3 FRHEER 2 BT L T/, o liEEk» 5> o
feeder 135 5417, Adamkiewicz EIRIZE5E 9 BhiEIBhIR
BT E N, dAVF L OBEE &R SN d o 7
(Fig. 1C, D).

B % AIEHID spinal dAVF 13 single feeder TH ),
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AT RMHAL 72, BERWIZH 5T —F V28 10 TSR

Fig.1 A : MRI T2-weighted sagittal image revealed intramedullary high-
intensity change and swelling on T6-"T10 spinal cord and low-intensity
signal on dorsal side of spinal cord which indicates a flow-void.

B : Gadolinium-enhanced TI1-weighted sagittal image revealed
heterogeneous enhancement of the lesion.

C, D : Left T10 intercostal angiogram revealed a spinal dural arteriovenous
fistula. (C: A-P view, D lateral view)
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WA LEEZITo 7208, DEEBPERIEZESIC X D
BIRTHBTH > 27O, HiERY (EEAE 4.1/,
FEAEEE 0.7 ml/s, BEFERFRH 0.58) 12 X 5 3D-DSA HEHifg
Z{E8 L 7z (Fig.2A, B) (AXIOM Artis dBA/SIEMENS
AG, Erlangen. Germany). ¥ 7z, rotation data 2> 55 #1
% MIP @iz & b, fistula # & HEE & O IEBIR %
F# L7 (Fig. 2C~E).

B 57 3D-DSA [HifR% 7 — 7 A5 —3 a v (syngo

X Work place, SIEMENS AG, Erlangen. Germany) M C[H
45 39, B9 7% working angle 2 HRE L, Z & Eig,

A 7aAT—FTNEHEE L, 3D-DSA T &
working angle 21§ % Z £ 12 & b, I EIHR @D ventral
branch & dorsal branch D47 lK#HS %>, dorsal branch 2* radi-
cular artery & posterior vertebral branch 277155 % E D
LRSI AR I B X e (Fig. 3). 3D-DSA TR
I X, EBEIIRS & dorsal branch & 2k 7o 45

Fig. 2 Selective 3D-DSA image showing relationship between bony and vascular structure

: No—subtraction image.

e Bl @Neciit s

Fig. 3 A :Ti0 3D-DSA image working
angle for catheterization. It clearly
shows branches from intercostal artery.

B : Schema of vascular architecture. WT10
intercostal artery, @ventral branch, 3
dorsal branch, (@radicular artery, &
posterior vertebral branch, (®fistula
point, (Ddraining vein.

Jpn J Neurosurg

: Subtraction image. MIP image from rotational DSA data.

: Coronal image : fistula point was clearly detected at dural sleeve (arrow).

: Sagittal image : lesion was on dorsal side of spinal cord.

: Axial image showing feeder entering spinal canal via intervertebral foramen (arrow).
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Fig.4 A : Ti10 intercostal angiogram before embolization of
ventral branch of intercostal artery.

: T10 intercostal angiogram after coil embolization (arrow :
coil mass) showing microcatheter (double arrow: tip of
catheter) being manipulated into the radicular artery.

Schematic illustration of ‘kick turn method’

B

C

D:

(It is difficult to manipulate the microcatheter into the

sharply—angled target vessel, because the insertion force
appears in the opposite direction (arrow : direction of force).
To ‘kick and turn’ the microcatheter, the other branch is
sacrificed and densely embolized with coils from that
microcatheter (arrowhead: coil mass).

: The Microcatheter is turned with the coil mass and guided

into the target vessel.

F : Schema shows using a balloon catheter.

Echh, KHlc~<A 7 ahF —F )LD ventral branch
HNZRNT L X 7. ZD7=%, ventral branch il % 2 A
AT T 2% (GDC Ultrasoft [ Boston Scientific, Natick, MA,
USA] 7AH) L, a4 A 2L ThAT—T IV
% & — v X4, radicular artery ¥ TFHE L 7= (Fig. 4A, B).
bittbiud, 20 X 5 ICMEDEFRD branch 2 71 v 7
LT, A5 —F V% turn &8 %} E% Tkick turn method
EREA T B,

¥ uhA 2 kB provocative test 21T\, FHFERER
DHEBEDRGZ & ZRERL 7. 3D-DSA Hifkd:5, feed-
er, fistula, drainer b L RA 37 v 7V Z2FERL,

398 e 1755 %

NBCA 25%, 0.36 m/ % feeder 2» % drainer il ¥ “C pene-
trate XY fistula 2 L 72 (Fig.5). % 10 WhiEEhIRIER
12T spinal dAVF DR %2 HEZ L 72 (Fig. 6B, C).

MLIRE . fiiee, WHRBERZEH> S IZIFHEEL, ERE
BEE - JERBEE I RLICEL 0D, ik 1EMD
MRI T2 G CHNER 134 LK 28, BE %k flow-
void (F7EK L T3 (Fig. 6A).
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Fig.5 A : Selective T10 3D-DSA image of working angle for NBCA injection.

B : Similar view as in A selective angiography from microcatheter. Fistula point

is clearly visualized (arrow).

C : Injection of NBCA. Cast penetrates the fistula (arrowheads).

swelling.

FEEIC K DO - DWCSEIEA T 2Y, 2
DRI B TE, EEFMPETH - 7228, HFEITE
BEEO ST, MEANERMICX DIERZTON LS
H ¥ Z T\ %, Spinal dAVF OZERAT ¢TI, HEE M
FEEMEEZ AW ITbN S, — BRI, e 7 ahT—
F L % EINAYIC radicular artery 72 5 43I 3 % feeder 12
FE L, NBCA 2y AT %, Fistula point %> & draining
vein ¥ T penetrate ¥ 5 X HITIEALBZET 2 2 &8
HETH 21000 KFERF D & 512, single feeder TH
DIREOSHIfECE 28 AE, IERNERTTD X WEGT

Fig.6 A :T2 weighted MRI after embolization showing
disappearance of flow-void and marked decrease of spinal cord

B, C: T10 intercostal artery angiogram after embolization revealed
no spinal dAVF (B : A-P view, C: lateral view)

b5,

3D-DSA Z AR IE O ETHHE T E, MINEN
BEICBT2GRAEPEZCMEIN TR, 7%, HE
NIMAENRZE, FINBIIRE ORI BT 2T % v
VDI D EIZE LT, BICEBIERZE T O
HiED %, bhbPREBEL A0 E 0, FHINENRS
ZIZB87 % 3D-DSA DL 3 DA TH 5 79121,
ZDH B 2 #iX, spinal hemangioblastoma DB ICE T
% 3D-DSA DEAMEIC OV TOWMETH 5. Kern 5%
&, MBEmER R @ hemangioblastoma D ZEREATE & O
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AT BE LT, Sciubba &3, S8l hemangioblastoma
D 2 FEPNC B\ TR M OMIRTRE & LT 3D-DSA #°
BITH-7EHEL T35,

—77, Prestigiacomo &'?{Z, spinal AVM/AVF @ 14 ¥
Fllzxf U CRF 17 [E], selective 3D-DSA 7% afT L 34t %
1T\», feeder, nidus, aneurysm, drainer, bony structure
DHrEBR DO, intramedullary, perimedullary lesion ¢
#1, working angle IRIE S OBREICEHATH o L
BT 3,

AFEFIZ B TS, 3D-DSA MR &, 3D rotation data
@ reconstruction 12 & D 8 5 15 MIP EER LR % 1
AEDESL LT, BLOMERFRPICETE, MR
DIEME A CERIC fistula 237ETE L A AT 11 drainage 9
5T EDTHERTET:.

¥72, 3D W EEHE XY 2 Z L ¢, HHEEIHIRD dorsal
branch 7 radicular artery 731§ % I & £ 1T HSHHIE I
HHE N2 7V 7%, feeder, fistula, drainer B4R
PHEYNHHINE 7 IV EEE I EBNTE R,

48], radicular artery 13, 2BZ2AETOIELTED,
BT 2 Z LDPWEETH 7%, FD7®, ventral branch
ZaAANTHETSEZ LICLD, 57 —F V28 ventral
branch fllicHi L HHINCL £ ) Z L 2BHE, A7 —FT
ZHNET2MENEBRIE L EIRNLE, 20
Tkick turn method, '%, branch Z4F#ic X 2% 2 2w
D, MEDETROBME D — 7B WT S, FIRICH
FTTNVEFBET LI ENTE, R HETH 3 (Fig.
4C~F). 2 A4 VI TEER T 3 D4z, HyperForm %
HyperGlide (Micro therapeutics, Irvine, CA, USA) ® X 5
BNV —V AT =T NDN)L— sl XE E LT,
kick turn S AHFESEZLSNDED, 2 RKDAT—T L
AT 2120%, AEFAD X ) ICEIREINZ VLIFEI
I3EMRNEETH 5.

3D-CT angiography T b BHEIIEWE DL EREE D
Hi% fistula DFE I ATRETH 271917 Ko BH&E L 0
BIRIERICIIEN T WS, 72770, MEiRGERPIC
WEAZEA L TO AW DIZ, 3D-DSA ICHBRT 2 &
MEROHBEIMEL 2 ), EFFDEAD CBEETD
ZA4 Itk o, BEERe v v MEETIE, Bk
RO XA D32, RIFZREERDME S 1Lk AR
BH5, FLROBHENIIB VT, BER &% sub-
traction 9" 2 BEIC, WTHE 9 5 IMEWRE DM HE D &
CELHETH B.

F7z, MRA T¥, EFAIOMHS 3D BERLEEFT D
C & T, BHIEWRZES AN TEL LItk
TETORIWD UL, — MR IR, #hic

BHEEEY & OBRPIEL S &, KBk 3
T—=F7 77 F THELEEIE S U ik EORIE
Db 5,

Z DA, selective 3D-DSA 1%, DoHAE) - WK - JBiES)
WX O FE2RT 2MNERE BT, CT7T—205
BRI X D BAOWM B & 2 B E T HET I &
0, LD THHELEREBZ ZENTESL Ficvy
VMREBIZEBOWTREEEDY 1 2 v I EBETNICEETH
i, ¥V MBOARDMEHBELHOICT 2 Z LT
X5, 72, 79y bARAZRILOMERTED L, rotation
DSA data Z SR 2 2 L2 & D BRGS0 A 22 i
BRI, —HEORETEH DEREBL I LNTES,
7272 L high flow DFHEEIEIREGE I, B> v > b
IBEVODTRERR 3D BRI RIENELC 205 57
&, SHBE IIRREE GO NN G UELBKRETH
5.

O

Selective spinal 3D-DSA ¥ & U kick turn method 231
BNIBEEICIERIZE R TH - 72 spinal dAVF O 1 il % %
Bal 7:. 3D-DSA i, HFRIMERZD MENERICIEY
T, working angle DIRE R, fRTIZMN R ILAEREE DR
WHERATHY, kD24 ERRERIT) ZLBTE
% EEZ6ND, F7z, kick turn method 13 EEHR & 2
MENETRIC B 207 — T VEBIBE LA HFET
HBHLEEZ N,
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