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Endovascular treatment for intracranial pial arteriovenous fistula with a giant varix
: case report
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@Abstract@®
Objective: We report a case of intracranial pial arteriovenous fistula (pial AVF) with a giant varix completely obliterated by endovascular
treatment.
Case presentation: A 17-year-old man presented with mild left hemiparesis and dizziness. Cerebral angiography revealed an intracranial
pial AVF with a giant varix arising from the right middle cerebral artery (MCA). By transarterial approach through the fistula into the varix,
detachable coils were placed in the varix and the right MCA just proximal to the fistula. This strategy preserved the normal branches of the
right MCA arising about 10 mm proximal to the fistula. We then injected n-butyl cyanoacrylate. The pial AVF was obliterated after applying
these procedures.
Conclusion: Endovascular treatment is an effective and valuable alternative treatment for patients with pial AVF when a surgical approach is
difficult.
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Fig. 1 T2-weighted MR image showing a large signal void in

the right Sylvian fissure, which corresponds to a varix
(arrow).
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ABRRF S AR - XA AL TS O 55 I K OV0E
Kz L.

ABRBFEFRAT R - Ak, HR %, BEok LT
FEEIRREE (MMT 4+/5) AR 67z,
FHIERSGHRZIATR - MRI T 2 d@iE{§ICCHY L E Y
ZZANIZPE60 mmIZ Pk U 7= 2 8 2 588 72, 4K
RIS OZENE 2 RLD 720, WSTEIC I CA%E &
DRI R 258D a - 72 (Fig. 1). MKIEER T,
PR U 224w KAk@IR (middle cerebral artery ;s MCA)
ZWMABIRE § Spial AVEZGED 7. JEHIZF U phase
TE KGRI H 5 transverse sinus, sigmoid sinus’\® ¥
v ¥ MR &, IREIRN O & 88 57z
(Fig. 2). HNFHENGER TIE Y v v MIGEPAHE DT
I N BEDATH 57253, three-dimensional rotational
angiographylZ& D, ¥+ ¥ FFEA ¥ b OF10 mm=PAHXH]
7 5 HIVMCAD IE G 734 238 & 7z (Fig. 3). £
MCA 8 I8k 12 /2 N ZH ) Ik (internal cerebral artery ;
ICA) 2 5aizGHEBINR (anterior communicating artery ;
AcomA) % T U CTAidi K& B Ak (anterior cerebral
artery ; ACA) 12Xk 0 FIZHR I h Tz, HAMCARE
WMOBEFRIIAAANZ L L TRREMEL Tz, vy v Ml
kA% KB IR (posterior cerebral artery ; PCA)

Fig. 2 Right internal carotid angiogram (A : anterior-posterior view, B : lateral view) showing a pial arteriovenous
fistula (AVF) arising from the right middle cerebral artery with a giant varix.
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Fig. 3 Three-dimensional rotational angiography showing
the normal branches of the right middle cerebral
artery arising about 10 mm proximal to the fistula
(arrows).
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Fig. 4 Left vertebral artery angiogram (A) and the left internal carotid angiogram (B) (anterior-posterior views)
showing shunt flow through the posterior communicating artery and the anterior communicating artery.

5 % 22 Ml Bk (posterior communicating artery ; 1. 1 EMERNAE

PcomA) #JT LT, F7KICAD» 5AcomAZ T LTH GMCADIEF ki 6 v v v bR A ¥ b FTORhEE
i &7z (Fig. 4). TR WREEHIRIAIZ PAZE 13589 RN L5, BRMEIFO O TER TR PHZER AT
Ko, RPAZED ) 2 7 hE <, EIREI A &+ s IER A AT S
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Fig. 5 Fluoroscopic image showing flow control devices at
the first embolization. 7Fr PATLIVE is placed in the
right internal carotid artery (black arrow). Hyperforms
are placed in the anterior communicating artery (black
arrow head) and the posterior communicating artery

(white arrow head).

MENH B EEZ NIz RirhOMATEIREDZLIZ WL
T2 7= G KR, (RIS B ISR E 1T > 72 g
KREBEIRZENI 2 470y, F5ICAIZ 7 Fr PATLIVE(FLE -
V=AY T T4, IEE), KICAIZ 6 Fr Roadmaster
TH (F'v FvY, BH) #®@EL 72, 4 EKS
k&b, HGHEFIKICS5Fr ENVOY MPD (Cordis,
Miami, FL,, USA) #f# &L 72. Flow control®7z2¥12,

JEICA & D AcomA 2 Hyperform 7 mm X 7 mm (ev3,
MN, USA) %, FHHEEEIIRE O IE U < Hyperform 7 mm
X 7mm% A PcomAIZH & L 7= (Fig. 5). HICAXD
Excelsior 1018 (Boston Scientific, Natick, MA, USA)
%, FFICAL D AcomA% 7T L CTPROWLER Select Plus
(Cordis, Miami, FL, USA) %% v ¥ b4 ¥ b &l
U CHIRIEAICHE L 72, £ 9 4HICADOPATLIVED A
EWELIANLOHEE A D, AcomAdx L O
PeomA%JT L7z + ¥ MIMFIZ & D 2 4 L 23 E IR~

Fig. 6 Right internal carotid angiogram after the first
embolization (anterior-posterior view) shows obliteration
of the pial AVF.

WMENRELEDP 5727289, AcomAF K U'PcomA D
Hyperform & 5K U flow controlZ 7\ 28 5, &Rk
P12 Compass Complex 18 20mmX60cm (MicroVention
Terumo, Tustin, CA, USA) & GDC 18 360° 24mm X
40cm (Boston Scientific, Natick, MA, USA) ##& % &
BB HA L. flow controllZFE U CTidfq KBk D
REIMIZECRE U, Hyperformi35e&IZik &4, a4
PHETE 2 R/NROIIRICE E 7= 72, WHKE
ICAMER, HiVARRE T\ RIEEER D I R % i
L 7z, WHEIRIEI N Dcoil migrationZ VFi§ % 728
GDC 18133, MARFIRRINIC 2 4 L AR L 72,
A4 NS LRE L R TR DOGDC 18% i L, #
NI 2 5 > v v P AL VP AR THMCAR
N E CHRATZADIA N TERET 572 Yy v PR
4 2 F 2 510 mm A B O IEF Skt £ Ta A v
HEINZEETE Y v v MIFEAERGEL T 728,
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Fig. 7 Right internal carotid angiograms 11 days after the
first embolization (anterior-posterior view) showing

recanalization of the pial AVF with some of the draining
veins (arrows).

IANBROWERT A 5, MCAD EH 73k &L v &
IFREL A 550% n-butyl cyanoacrylate (NBCA) %
A L7, NBCAIZD T IR EIRMIAN & it 723K
BT IHEMCAER G A & BN & 5 72, ZORER
Ty x v MITRSTHER L 727205524 T L7 (Fig. 6).
2. fiikEE

TEEREIRE D LI K % i X breakthrough 23 i
Ni=7=8, Wi H £ TR, (RIATEE LA 1T - 72,
F 2 MARIE VD 728 7 L H @23 v 60mg/day DA
R 512 & 2 PUBERIE L & 47 - 72, fhi32 H O FREE»>
5 OMEBIRIFTH D, Bt # i 2 7I3EE 0
BTz
3. E20mENERE

55 1 MM RS 5 1L HRRICIT - 2 ISR T,
72 R AEIRD FEE RS 00 > 7= H3, WIARGEHECTEAZE
L 7= GMCAZENER 2 & iR M &2 R4 % > v v b
MFEAFFHE L T2z (Fig. 7). 28 1 Wl AR A
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Fig. 8 Six-month follow-up angiogram does not show any
apparent recanalization of the pial AVF. The normal
branches of the right middle cerebral artery are

preserved.

518 H 2 2 DWGFE A 4T - 7=, RIFTIRRER T 124K
BRZEH & 17\, HICAIZ 7Fr PATLIVE % #i# L 7=,
PROWLER Select Plus% i@ U 7= Ik g3 A 12 5 i
L, BI36AD A LA BNIELEREFT Lz itk
ORI EF TIE Y v ¥ b I LEMCARER &
MRl U RAFICH S h b K51tk 7=,

i, Ao b PHEDARAIFREII R 4 12 SEE I 2 30,
S5O EHER L.
4. BEH=E

itk 6 » HOMINEEE TE ¥ v v MIWHKLTE
D, AMCADIEH 3O & RiFCh - 7= (Fig. 8).
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WL DB D, T ORBFLIFERIZ DN TR
R EBN LA™ 8 ] angiogenesis D T HE A —
KThdeHELOENTNEY, £z, OISR
EOREL M SN TH 0, BRI PETM 4 hrk
Ji (hereditary hemorrhagic telangiectasia, % Rendu-
Osler-WeberJiE i #) R Klippel-Trenaunay-WeberiE 5
BEHCADET 2 Z ERIE T3,

Pial AVFIS8ERE, KO8, mBin, iz & &
F X E IR TRIET 528, 2 ORIERNITFIIZ & >
THED, HAERMTIIOAEE, FLIRITIERSETE
OZEMER TP ILK, KIEEL E & Kk$ 2 LR H0nt0,
T EFIRN O AT 2 EATIS K > T UIE LIRE K B
HRHE 23R & A, JEIPH D i 928 00 3B E IR RO BEVR TG B AN
AUCPE S KEERE, AHIRBEZE, FEIMGEIRZ & 25| &R T &
hbsZeddbrMo,

Pial AVFOEAFEIZ OV TRIEBERLIKTH 5 7=
WS Tk, UL, Nelsonb id, SEMEMEDpial
AVFREGIZ 5 UIRAFRIGE & 17 > 7= 8 fiilrh 5 5l (63%)
MEGER I E R L7z ML T DY, ZALLD
FEIR 2 B9 2 0EG T I RRRA 2R 2 BRI 2 NEThH
3LEZo6N5. BEE UTUIARHY Tl & mE G
WD BN, WITNOHETE Y vV FFRA V&%
UG BRI RE A2 EH L35 2 & B ZDHMNTH 5. pial
AVF Xsingle feeder-single drainer Ch % Z £ 23% <,
M B EHIR A & 132 2 D nidus MAETE L W 72 OIRZE D
FHEAZETH D, FIRREIC K 2 ZE A AR %2 AL
¥ 2 BRI 2> 5 LA K L Th 358 2R Tl
FRIRIE O YRR & RN IZME L U 267,

Hoh 5 219704F-2* 5 20004F- & TIZ i & f17zpial AVF
1239 2 SR T 35 & OY LA PG O 36 R B 12 B
T 2795 & F LB, SR TR CIRIAR AR 28
78% TdH - 7=DIZK LIMENEHRTIZA0% TH -7 &
WEL QA Lo LIAERZ, HiBReloquent area® i
ZERET B A RHIIER CIEFl U 2 2 238 < morbidity
MEWZ &ML TW5. 72, PIMOILE NGB
D% < iddetachable coil [ & 5 LIRTIZITHR T
726 DT, JFOIMAEPHREA O Z KD € O
BAIEIA L LT D 2 Eh 6, REFNZIE U Ot A ihg
BEBIRTRETH S L LHERML T 5. SEIYFARiC
& B IEFIHEATE E D, WA LRI 2556
RAREGIOD & 5 IZEREIRE 2 > T 2581213y v
Y EARA Y MCEBEUMEFICPAZET 2 Z L I3RS TR
VL RSMIEER, EKRRFREE N TO TGO @R S & 5
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WO ZHASDFHERENREL ) 2 EEVEE
Abhb. —f, MENERIZDWTIE, pial AVEISH
TAAEMAMEZRTRESEMNL T D, mETIEH LV
WRAFERYIE T H % Onyx (ev3, MN, USA) % I\ T RS
TAGRMNG S Nz & DHER, 7L — Y IZ X B flow control
TCOBEBRBHEHTH 572 DMt A SN 580510,
U 7228 o TIRE D TREBICAAET 2 55 P EREHIE 2 &
IF9 258 5 EARINFHiO ) 2 2 BEGRERITIE, £
DipFEE L U TENGREZE T RETHh 5. MEN
BRSO W T IR P E O IR\ D migration A58
PA%E L & ORE S 56 < T B 107819 1 RGERFI 0
£ =V IZ K Bflow control 175 Z &Y v v
FARA VN EIEF S E RIS FE U 2SR A e T
5L TREMEWEPFEIRE GO DS T ENHFTE 3.
7272 L, pial AVFIZRMiBERTH D, ZOREITLE
ThdILnb, HREIZH 7> TUIEL DIEFNZ BT
FRZEERT R v v b ik, JEL D D IILAE i 3 R0 R O £F- i,
LRRE 5 £ & or Ikt IR T #1475 B BEH
H5.
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1L VAR IS C BAF 2 iSRS 5 h 7z FORERIRE % O
Jpial AVED 1 il % 15 L7z, pial AVFIZHd 2 145
WIEOBEAZIA EL TE TR, SRIIAER KT
b5 EHEZ6NBIEHN U IR 7 i % % %3
LRETHS.

X @k

1) Andreou A, Ioannidis I, Nasis N: Transarterial balloon-
assisted glue embolization of high-flow arteriovenous
fistulas. Neuroradiology 50:267-272, 2008.

2) Bendok BR, Getch CC, Frederiksen J, et al: Resection
of a large arteriovenous fistula of the brain using low-
flow deep hypothermic cardiopulmonary bypass: technical
case report. Neurosurgery 44:888-891, 1999.

3) Coubes P, Humbertclaude V, Rodesch G, et al: Total
endovascular occlusion of a giant direct arteriovenous
fistula in the posterior fossa in a case of Rendu-Osler-
Weber disease. Childs Nerv Syst 12:785-788, 1996.

4) Garcia-Monaco R, Taylor W, Rodesch G, et al: Pial
arteriovenous fistula in children as presenting manifestation
of Rendu-Osler-Weber disease. Neuroradiology 37:60-64,
1995.

5) Halbach VV, Higashida RT, Hieshima GB, et al: Transarterial
occlusion of solitary intracerebral arteriovenous fistulas.

AJNR 10:747-752, 1989.

JNET Vol.4 No.2 September 2010 111



Fujinaka T, et al

6) Hoh BL, Putman CM, Budzik RF, et al: Surgical and
endovascular flow disconnection of intracranial pial
single-channel arteriovenous fistulae. Neurosurgery
49:1351-1364, 2001.

7) Lee JY, Son YJ, Kim JE: Intracranial pial arteriovenous
fistulas. J Korean Neurosurg Soc 44:101-104, 2008.

8) Lv X, Li Y, Lv M, et al: Successful endovascular
treatment of a deep cerebral arteriovenous fistula with
unusual venous drainage. Eur J Radiol Extra 68:e53-58,
2008.

9) Lv X, Li Y, Jiang C, et al: Endovascular treatment of

13)

14)

15)

fistula. Neuroradiology 33:65-66, 1991.

Tomlinson FH, Rufenacht DA, Sundt TM Jr, et al:
Arteriovenous fistulas of the brain and the spinal cord. J
Neurosurg 79:16-27, 1993.

Vinuela F, Drake CG, Fox AJ, et al: Giant intracranial
varices secondary to high-flow arteriovenous fistulae. J
Neurosurg 66:198-203, 1987.

Wang X, Wang Q, Chen G, et al: Endovascular treatment
of congenital brain arteriovenous fistulas with combination
of detachable coils and onyx liquid embolic agent.

Neuroradiology (on line), 2010.

brain arteriovenous fistulas. AJNR 30:851-856, 2009. 16) Wang YC, Wong HF, Yeh YS: Intracranial pial arteriovenous
10) Meyer FB, Grady RE, Abel MD, et al: Resection of a fistulas with single-vein drainage. Report of three cases
large temporooccipital parenchymal arteriovenous fistula and review of the literature. J Neurosurg 100 (2 Suppl
by using deep hypothermic circulatory bypass. Case Pediatries) :201-205, 2004.
report. J Neurosurg 87:934-939, 1997. 17) Youn SW, Han MH, Kwon BJ, et al: Coil-based endovascular
11) Nelson PK: Endovasular embolization of congenital pial treatment of single-hole cerebral arteriovenous fistulae:
arteriovenous fistulas. Neuroimaging Clin N Am experiences in 11 patients. World Neurosurg 73:2-11,
47:309-317, 1992. 2010.
12) Santosh C, Teasdale E, Molyneux A: Spontaneous
closure of an intracranial middle cerebral arteriovenous
JNET 4:106-112, 2010
£ 5

[BRY] E KE#IRHE % £ 5 intracranial pial arteriovenous fistula (pial AVF) @ 1 #4435, [FERI) 1788 AA%
R & 56D XN AT, RAIC KD, A RIMEIIRZ A BIIR & U 72 Sylvian fissurePNiZ EORERIRIE & 1 > 7zpial AVF
ZR 7z, RIIRAT I fistulaZ W5t UHHIREICEGE L, ##IREG 2> & Hh RIGEDAR O IEF 758 & O RKESM £ T4 2 4 L ENBCA
EHOTADEZS < BRMZE L7z, [#ER] EOREHIREE 2 £F 5 SMRIE IR 2 R & 5 2 50 Bpial AVFIZK U TR NG
BN TH 5. HRICEEL QImABIIRS 5 5709 2 IEH 0 ORE L RAPEETH 5.
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