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Giant cervical paravertebral arteriovenous shunts with
multiple dural arteriovenous fistulas
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Department of Neurosurgery, Hokkaido University Graduate School of Medicine

@Abstract@®
Objective; We report a case of giant cervical paravertebral arteriovenous shunt (AVS) with multiple dural
arteriovenous fistulas (dAVFs) at the C1-2 cervical level successfully managed with embolization.
Case presentation: A 47-year-old male presented with progressive myelopathy and mild heart failure.
Workup imaging studies indicated a giant cervical paravertebral arteriovenous shunt with soft tissue
arteriovenous malformation (AVM) suggesting a diagnosis of spinal arteriovenous metameric syndrome
(SAMS). Numerous feeding arteries contributed to these lesions and the shunt volume was extremely
large. Transarterial and transvenous embolization of this huge paraspinal AVS did not improve his
symptoms. The finding of multiple dAVFs located at the C1-2 cervical space on follow-up angiography
after the 11th session led to the suspicion that these dAVFs were responsible for his myelopathy. His
symptoms improved after the treatment of these dAVFs.
Conclusion: Precise diagnosis of the lesion responsible for the main symptom is mandatory in the treatment
of complex spinal AVS, such as occurs in SAMS.
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malformation ; AVM / arteriovenous fistula ; AVF) %
L < i3 BEEMEB RS (paraspinal AVM/AVFE) & L
THHEENTWD . T2, FREOAL BT, HEK 7,
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Fig. 1

Pretreatment MRI, T2-weighted images, sagittal section (A) and transverse section at the level of C3 (B) and C4/5
(C) show abnormal signal voids inside the spinal canal (large arrows) and just at the dorsal aspect of dural sac
(small arrows). Note that intramedullary edema is minimal and there is no evidence indicating an association with
intramedullary vascular malformation. A large intradural varix vascular aneurysm compressing the spinal cord is also

observed (arrow head).
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MR angiography (MRA) 3 X OF CT angiography (CTA)
2T, FEERAEMNCER Sem IS K AE K% varix &, T
LREMERBATER D & C6 HEAR L ~VIEAEE NI HD flow
void %8 57z (Fig. 1, Fig. 2A). MRI ki X
OB CI,  BIPHE S IRE OILRIEEYITIE % <,
HFHE M O flow void 2SH .- Tz, HRFEMB L O
BEPICIZIERR L - B A 3 X, BNE 521t
X CASHERL RV T DT RICRDOOLNL DA TH
-7z (Fig. 1). F7z, C3HEARL N)VTIE, LR L7200

BB > TIE L, AERRANEIREE O ILERITHH & A
Tl %»r-7: (Fig. 1B). C4/SHEBR L X Tid, &
Bl A A O B N LA R LS X A BRI R b 7z
(Fig. 1C). C6 HEMARAAMNTIZEI 2 S iiEAED H i,
155 CT ORI multiplaner reformation (MPR) T,
C OIMER & FAENEIREDE L Tnb X) IR
7= (Fig. 2A, B).
2. mEER 1

BWMAE L ZAT) &, mSHE TEIIR S EL, i
BEINR (vertebral artery ; VA) 75 OEH D feeder H%
Bi5--4 % H K 7 varix & £ - 7z paravertebral AVS 2532
Wiz (Fig. 2C, 3A). AVF O % b A 3 % high
flow DHETH O (Fig. BA-C), A & D feeder X
FHAEWN, B EOMENNTT 24 LT varix ~iitA LT
B 1 (Fig. 3C), late phase Tidf .05 T CHHBRIZHEH
sh7z (Fig. 3D). 7e8iE FTEIIRER Tl varix 2> 5 W
Hetr iR & b 2 A~ OMFA DTN S
(Fig. 4A), ZEtRFHIFICITHROILR L 7215 O B A
oot (Fig. 4B). ZO—FRIEHiB o varix ~ & i
fit LT\ 57%, HEOFIRNTI T 280 b ), ik
L 7z feeder # T3 7 <, BFHIH S FH HOHKEBALF
AVM L Z 2 bz, B, EiRE» OB GHEDT:
O, ERCAEHE 2 & SR RNAE R 2 BN rEI L,
HIED 24 VRO 7=/ VA BIGHROMBITE T, i
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Fig. 2

Pretreatment contrast enhanced CT, at the level of C6 (A) and its coronal multiplanar reformation (B) show a huge
varix adjacent to the C6 vertebral body. Note the marked bony erosion of the C6 vertebra and a connection between this
paravertebral varix and an enlarged internal vertebral venous plexus (arrow).

An aortography, anteroposterior (AP) view (C) shows a huge paravertebral varix and numerous feeding vessels from
the arterial branches of bilateral subclavian arteries. Note the coils placed in the left thyrocervical trunk feeders during
the prior treatment (small arrows in Fig. 2A, C)

S

Fig. 3

A : Pretreatment digital subtraction angiography (DSA), left subclavian artery injection, antero-posterior view
demonstrates extensive arteriovenous shunts.

B : DSA, superselective injection of a thyrocervical feeder, shows a fistulous component and the tip of the microcatheter
(arrow).

C, D : DSA, right thyrocervical injection, early (C) and late (D) phases. The early phase DSA shows the establishment
of a contralateral connection via anastomosis between the spinal canal branches on both sides (double arrows). The
late phase DSA shows clear opacification of the left internal jugular vein (IJV), superior vena cava (SVC), and right
atrium (RA).
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A : Digital subtraction angiography (DSA), left subclavian artery injection, lateral view shows retrograde filling of the
intervertebral venous plexus (arrow).
B : DSA, left common carotid artery injection, lateral view reveals posterior neck soft tissue arteriovenous malformation
supplied mainly by the occipital artery.
C : A nonsubtracted X-ray view depicts the coils placed in the paravertebral varix.
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W, FEEROEREZ 2 5N b CA/5 HERB L X
IV DGR varix @K 1Z paravertebral AVS T % &
P2, T 2602 BkG L7z, I6Hg & LT,
FRED IR MY ZE R AT (transarterial embolization ; TAE) 12
T flow reduction % 1T - 72 1%, paravertebral AVS ®
K varix (Zxf U CREGEIRIGIC T 4 VEERR 24T\, BRIRA
M oEaMgEER Hig3 st e Lz, 5o TAE 2
DOWTIE, HHENGER TN EOBIRWY & HTE
L, v ¥ MNEENOFEIRETH 5720, AL
25 TAE % Bl d L, #% i Ik 19 2242 (transvenous
embolization ; TVE) OEFIZA A5 O feeder 125} L

B ZER BT 52 L E L7
4. % 1-6 A HOERNEE

HURSEBIRZ O 0k e &, 2888 TEIIR 2> S @ feeder
Z W0 g, BE X257 P A 5 n-butyl cyanoacrylate
(NBCA) & w7z TAE #4757z, —#BIZKIEED fistula
WAH Y, INHICH L CTIEERE NBCA 7 vz
(Fig. 3B). 6 [H DG HEAHE T L 72 I 51 T 145 7 flow
reduction 1375 5N H o 7248, = bEHLAE(E O AER] TR
oG ZEBRLHEINT 720, ZORETTVE 23
AHZELELT.
5. 7 BIEMERNAE

AHURZENIR B & OB RGO 53BN L, AR~
B LI A IV EHGC—K flow reduction %175 72
DL, TVE ZBME L7z, varix ZEKT, BitEOY v
v MILFRAFAE T COERIC R D720, TLNVORELT:
HEDTERVIHEMEAE WL E X, double catheter 3
TR EAT o 72 TFr A T4 Y 7 AT — T V& Kl
AR 2> O WEHFRIRICFAE L, S HI24Fr AT —T V&
<A 7 ah T — T &R varix WIZHED, GDCI8
24 mm % 40 cm (Stryker, Kalamazoo, MI, USA) 6 &K C
cage B1E- 7218, Y x Y IHBEHFLTwEEEDNS
varix PI_EJ5 P2 i, 0035 4 > F o fibered coil 72
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Fig. 5

Control angiograms after the 11th intervention, lateral view of the right (A) and the left (B) vertebral artery (VA) and

antero-posterior view of the right (C) and the left (D) VA show multiple dural arteriovenous fistulas and meningeal

draining vessels (arrow head). A dilated anterior spinal artery (ASA) is also observed (small white arrows). Note the

intradural varix at the C4/5 level (large white arrow).

E : Right C1 segmental branch injection, AP view shows the enlarged anterior spinal artery (ASA). The ASA connects
to the paravertebral arteriovenous shunt through the radicular artery (arrow).

ECHREAT - 72, WGHHAH ISR L 722 555
VU AN BL L, MMT 1 5828 $ CHE(L L7z, TVE
DA TR I FIRIETEN S & k32 bsA: U7z
EEZ, MR Y Y bVEERT A LD, HEmHO
feeder 7» & NBCA % H\>7z TAE # #1107 i ¢l L
7z (Fig. 4C). TAE &k, ERITHEAICHHEL, &K
H TR oK £ ClIE L 7.
6. % 8-11 EIHmMEMN&E

J§P TAE (2T paravertebral AVS @ flow %3 % 7
ghe L, WSHE TEIR D5 12 Fi 25, NBCA @
EAZBIL 2. BEBAAET & X paravertebral AVS
DY x v MREIZIRAD L72A, 4 11 [l H Z2Riri& T
T BH S DEHIERO A EAUEE ISR SN e h o
7z.
7. MEER 2

5 11 o] H 1A TG HR % b EIRSE D7 L o 7z
Enn, MESMNEEEEEmL. TORE £
NETHLD TR 72l VA 2 5ifhG3 % 5Bk
B XU EATIRGESD IR, FIRHBIIRE 2 &0 S 05 E R
feeder &9 %, BHZHFHMERATHED S C2HEAL NV D%
% dAVF @ 15 16 28 ) 8§ L 7= (Fig. 5A-D, 6A, B).
dAVFE 55 ® ¥ % ¥ MAFIEIER L 72 meningeal vein %
WL, Wb CA/S5HERIR L NV ORI varix ~
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AL TWwW/z (Fig. 5A, 6A) W 5 2 % HHEFHIR~D
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® bridging vein 2SEEE L 72 b O 0 A%, Wi, H
EWEETH 572 FIRIZHTFREEIIR DS & OB A REEIIR D
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D feeder & LTHERE L 72458, dok LARB)IR 0 405% 2
HEUTWDHZEAHBH L7 (Fig. BE). Dllan, #Hl
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W59 2 Bk~ NBCA kA ZBiik$ % HI T,
ANV E GRS b PR L7z (Fig. 6D).
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Fig. 6

A : Angiogram of the left ascending pharyngeal artery injection, lateral view, demonstrates the dural arteriovenous
fistula (dAVF) located at the C1 spinal level (arrow). Note the intradural varix at the C4/5 spinal level (arrow
head) and the outflow from the dAVF into the paravertebral varix (small arrow).

B : Angiogram of the right C2 segmental artery injection, lateral view, shows the dAVF at the C2 spinal level (arrow).

C, D : Angiogram after superselective injection of the left ascending pharyngeal branch with 57% n-butyl cyanoacrylate
(NBCA) (C) and the right C2 segmental branch with 40% NBCA (D). Note the platinum coil placed for the purpose

of flow modification.

E : Angiogram following the right vertebral artery injection, lateral view, after the final treatment shows significant
decrease of the dAVF. Note that the intradural varix is not clearly opacified.

Bhro 725 D?, meningeal vein AT S Y ¥ v ML
HEIIHEINIWMA L, C4/5 HERIBL L~V DR varix O
O AR 7 5727280, OB TEEEZRT L
(Fig. BE). NBCA JEAIIHMAET 537 FTICRAZE. ik
O MRI CTIEFHAENFIROMNPSBE S, CHBET
JEHB L L7z (Fig. 7). 2o, HHERIZE~ I
ot LHUR IR 2 ), EedRHD S 4 HH O T
HEBBEE o7z,
O. AEEIEA

JBPE 14RO MRS IR el 2 & A 2 {, AT
BEEOHEALD Lo 727y, IR TORR LK RO
BUEDEALAMBL L 72, [RIREI AT L 72 1A 2 T,
PEHEAR varix N coll ZTEATRED & ILTzAs, IWETRED
REWEALIFERTE o7z, BAOKTIZOWTIE
paravertebral AVS (24 9 fEERRE BH o F DR HEGT R 2 b
L IRZHR L7224 V2 X 5 radiculopathy A3 K & %
Z b, BUKIZOWTII AR B soft tissue AVM @

G- EZ LN, WITNOREICH L TH TAE Hi
MTOHER Y v v MERBAIIHETSH Y, TVE Tik
EHICRE D FREERE LD EIR S B 720, BlERITIE
FmplEte LTna.

z B

KREBOWHEF, KELLH5TT D AFHBEXR
paravertebral AVS 2) BHZHFZEMERATERD S C2 HEIK L
NV D dAVFE  3) fithFHIEE O soft tissue AVM, @ 3
DTHY, TNEN, LAEB X O C5 radiculopathy,
myelopathy, 76/ ¥ ERIEHEREE (BU%) OFRERIH
IS B EEZONL. il - D X OTEPIRIIRIC B #
k> % > b L3S 2R TIE SAMS7% & D
metameric lesion & %3 2 LD H 5. AIEHITILE
FAEB paravertebral AVS & #FH)E &8 soft tissue AVM 2%
[f]—5rfiHIk D SAMS & Z 2155, —7, BHHZHMER
1185 C2 LNV DL dAVF 12OV T, Rig &k
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Fig. 7
MRI T2-weighted, transverse images at the level of C5/6, pretreatment (A) and follow-up MRI performed 1 week
after the final treatment, T2-weighted transverse (B) and sagittal (C) images show marked reduction of the dilated
meningeal veins. Note the high signal intensity inside of the paravertebral varix, which contains the embolic material and
thrombus (arrow).

i BT L NVISATE LT/ dAVE %A L
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B IERED AVS Tld, HIBRZERZ 155 I12I3EED
WAL, MRS REE, RELWREICY
A7 SNFHIAHEL { % 5. 72, AVSIZX A
LMD feeder 2 S DML D FEED B 5 720, WM
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MOBFRZ IEFEICEEMI T 2 & L IgWEE L 22 D 9w, K
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