i SCTE AL E B R

4
Braded-stent X # FTZE RN TR MLEIRF L 7= 4 & M 5 & 4

HE 7 B w IR B o — il

EEE
TR D, MEMSFE D, MHEESL VD, JII{E 5L D,

SRR 2, WOK B 2

&
1) M s AT E AN RE R ER LR E
B 9 B

B ol A6 BE - L P A R
2) K By K E K ¥ B B M U R BE JE B R R A R R

ok BE A

JR R TOSE 2 e T ROW BRI e R A B

T731-0293 AR MAEELXATHME 2TH1E 1%
TEL : 082-815-5211 (ft) FAX: 082-815-4668

E-mail : koji-shimoshimo@hotmail.co.jp

Key words :



Vertebral arteriovenous fistula, Endovascular therapy,

Stent assisted

Title: A case of traumatic vertebral arteriovenous fistula
treated by stent assisted coil embolization with

preservation of parental artery

Authors:
Koji SHIMONAGA, Toshinori MATSUSHIGE,
Masahiro HOSOGAI, Tomohiro KAWASUMI,

Kaoru KURISU, Shigeyuki SAKAMOTO

Institutions:

1) Department of Neurosurgery AND Interventional
neuroradiology, Hiroshima City Asa Citizens Hospital

2) Department of Neurosurgery, Hiroshima University

Graduate School of Biomedical and Health Sciences

Afwm L x2, BAMMmELENRKFHEE [ Journal of
Neuroendovascular Therapy (W # # ML & Wig ) | I &+
DTy, EFEHEE, LEFHICI - T, BRI OMOHESE
B LERSL TRV EE2ERHEL £ 7.

~ 2 ~



®2E

[BM)] HEB B ARE X2 < A EM C. EF T & NIRRE
THEALABIONBMEMEST > FEMNBEENREL L TITbR
TWod, ZDF stent XEFICHEFTHIRLZEFSE., HEL
FHER EREBR LEZO THET D,

[JEBI] 48 m A M, BHMITHEZE b6 A& IV MBI F IR %K
A, MEBELCTHENNT IR T 2 EEENMEST B HIRE L2 E D
7= . B RE X venous pouch BHEBEBEIKZE 0 &K< X 5 I
fLok L T 7o, Stent X fE F THEARM 2 5L 2 = 1 L FEf2
L. MwiEfE T Lz, ik 3 » A CEHFRBIZTHERLL TS
Dz MR LT,

[ 45 55 ]

S AG PR HE B B B IR E & stent X F CER ATV, WBEL L
— ek L, BRhE2RAFT D HIEL LT stent KT
TOWBRKIZTADEE LN,

i

il

MBS HIIREINGE EEREICBESH, AEICERT
HITENZW D, —EMICmMEREE. BB, O F VN

WMIER TRIET 2 2 & 082 WA M 12 KM = &) Ml fE o
JRR &7 2 A S T D L2, HEE B i Ik E ORI IL.
IRT I AR 2 BRI IToR T e BmBREX S Wi, 18
MO RN/ELS, EFETEHELENBRENS —BERE L ->TWVD
13, = F T, MENBRO FRICEIMEL SN FHFEITR

~1 ~



<, BMEZLHESTLIREFAMNZ N 149, L LRRb,
st A0 HE B B R o> R E R Ol @ AT B o L R W e BlR
B B E PHZE S W e 5 A RO NEAT M LR 2R fF L T WIE
Bl ™ FFAET D

A B 2 LR IC stent A E L CHEEZMEMKR L LT,
B AR IS L2 & B R &2 %82 L. 38 » AR ICH KR L ZJE
Bl B L7zDo T, XMMWEZREMARET 5.

iE B & o~

SiE B

BE 48 . B
i o mE M H O

BE1E & ¢ IR I Bk Y 2% 0E

FEEE - Fril FEHZR L

1. BUWWEE © BAT R N A 7 M L THRIEH Z P LDIC%E,
N T v Mlcb T e 2 T ifmiE2NH v (Fig. 1A),
AR MBEEAT R > 72 %5 5 B % XV B % FE N
B L7, MRA T inferior petrosal sinus (IPS) » b
cavernous sinus (CS) @ #iH 28 & v (Fig. 1B). #) i k&
W T Y BER I & e o T,

ABEREBLAE © EaRkIE W, MRRBEIER TR BHE L Bk

EW oK ThHot, BHE CT TIEHEEMOLE/NMT v O &M

MM P RO, MEREMRAE TITLEMESTBINIR (F 4 3

HE L XL ) |Z high-flow ® AV shunt Zi ., IPS 2» 5 CS IZ

~ 2 ~
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Figure legends

Fig.1

A. CT shows subdural hematoma around the left cerebellar

tentorium.

B. MRA shows abnormal image and around the cavernous

sinus and the inferior petrosal sinus on the left side.

Fig.2

A.

C. Left vertebral angiogram shows high-flow arterio
venous fistula (small arrow) with varix at the C4 1
evel. The fistula drains into the inferior petrosal s
inus. Asterisk shows fistula. anteroposterior view

(A), lateral view (C),

B. D. Schematic representation shows complex drainag
e into vertebral plexus (big arrow) around vertebral
artery (arrowhead). anteroposterior view (B), later
al view (D),

Fig.3

A. Schematic figure shows one microcetheter passes th
e varix via fistula (arrowhead), the other one passe
s posterior side of vertebral plexus.

B. The stent cell was expanded to be dense at the fist
ula.

C. D. Fluoroscopy shows coiling by the microcatheter 1

n the varix (C), vertebral plexus (D).
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Fig.3

A. Postoperative fluoroscopy shows the coils mass in the
venous pouch and LVIS stent at the vertebral artery.

B. Postoperative left vertebral angiography shows slow-
flow arteriovenous fistula.

Fig.4

A. B. Left vertebral angiogram 3 months after endovas

cular treatment shows complete occlusion of arterioven

ous fistula. anteroposterior view (A), lateral view (B),

Table 1

Summary of reported cases of VA fistula.

M: male, F: female, CO: complete obliteration, PO: partial
obliteration, DB: detachable balloon
*

: mean age (range) of 18 patients

n: number of reported patients
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Table 1. Summary of reported cases of VA fistula

Author (published year)
Gonzalez A, et al. (2001)

Taylor G, et al. (2001)

Kai Y, et al. (2001)

Reddy M, et al. (2002)
Kahara V, et al. (2002)
Sadato A, et al. (2003)
Siddhartha W, et al. (2003)
Hauck EF, et al. (2006)
De Keukeleire K, et al. (2006)
Nii K, et al. (2007)
Shirakawa W, et al. (2008)
Herrera D.A, et al. (2008)
Paolini S, et al. (2008)
Hiu K, et al. (2009)
Wang Q, et al. (2010)
Modi M, et al. (2010)
Ito O, et al. (2011)
Takegami T, et al. (2012)

Gao P, et al. (2013)

Briganti F, et al. (2013)

Buyukkaya R, et al. (2013)

Yeh Ceet al. (2014)

Nishihiro S, et al. (2016)
Tokunaga S et al. (2017)

Ichimasu N, et al. (2017)
present case

n
1
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sex
F

4

58

28 (11-49)*

26
60
20
24
61
28
24
46
61
56
34
16
45
52
52
42
43

cause
latrogenic
Traumatic
latrogenic
latrogenic
latrogenic
Traumatic
Spontaneous
Spontaneous
Spontaneous
Spontaneous
Spontaneous
Spontaneous
Traumatic

Traumatic(17) latrogenic(1)

Spontaneous
Spontaneous
Spontaneous
Spontaneous
Spontaneous
Spontaneous
Spontaneous
Spontaneous
Traumatic
Spontaneous
Spontaneous
latrogenic
Traumatic
Traumatic
Spontaneous
Spontaneous
Traumatic
Traumatic
latrogenic
Spontaneous
Spontaneous
Traumatic

treatment
Stent
Coils
DB
Cails
Cails
Coils - Surgery
Coils
Stent
Coils+DB
Cails
Cails
Coils
Cails
DB(15)Coilis(2)Stent+glue(1)
DB - Surgery
Cails
Coils+glue
DB
Cails
Coils
Coils+glue
Coils+glue
DB
Cails
DB+coils
Coils+stent
Coils
Stent - Coils+glue
Stent
Coils+glue
Stent
Coils
Cails
Cails
Coils
Coils+stent

parent VA outcome
Patent Cco
Sacrificed CO
Sacrificed CO
Patent Cco
Patent (6{0)
Sacrificed PO
Sacrificed CO
Patent Cco
Sacrificed CO
Sacrificed PO
Sacrificed CO
Patent Cco
Sacrificed CO
Sacrificed(13)Patent(5) CO(17)PO(1)
Sacrificed PO
Patent Cco
Sacrificed CO
Patent Cco
Patent Cco
Sacrificed CO
Sacrificed CO
Sacrificed CO
Patent Cco
Patent Cco
Sacrificed CO
Patent Cco
Sacrificed CO
Sacrificed PO
Patent Cco
Sacrificed CO
Patent Cco
Sacrificed CO
Patent Cco
Sacrificed CO
Patent (6{0)
Patent CO

n: number of reported patients

* mean age (range) of 18 patients

VA: vertebral artery

DB: detachable balloon
PO: Partial obliteration
CO: Complete obliteration


















