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Abstract

Dural arteriovenous fistula (DAVF) is classically defined as abnormal arteriovenous connections between an arterial feeder and a dural
venous sinus or leptomeningeal vein with the channels located within the dural leaflets [1]. Onyx is a non-adhesive liquid embolic agent and
does not polymerize. The dimethyl sulfoxide can diffuse under aqueous conditions and occlude mechanically the feeders [2]. We describe
transarterial embolization with dual-lumen balloon microcatheter with Onyx (Medtronic, Minneapolis, MN, USA) for dural arteriovenous

fistula (DAVF) of sinus confluence.

Case Presentation

A 73-year-old-man presented with right tinnitus one year
before hospitalization. And his cognitive function gradually de-
clined. He was performed MRI, MRA to check dementia in anoth-
er neurosurgical clinic. It showed abnormal signal voids. He was
referred to our hospital and performed an angiography. Angiog-
raphy demonstrated a DAVF adjacent to the confluence of sinuses,
which supplied by bilateral occipital artery. The fistula drained
into an isolated transverse sinus, and to a straight sinus, Rosenthal
vein, superficial sylvian vein with cortical venous reflux (Figures 1
& 2A). Transarterial embolization (TAE) was performed through
the transfemoral approach. The procedure was performed under
general anesthesia. A 4French(Fr.) catheter was introduced to the
right external carotid artery for control angiography. A Flexor-Shut-
tle-Guiding Sheath 7Fr. (COOK Medical, Bloomington, IN, USA) was
placed into the left external carotid artery. A 6Fr. guiding catheter
(FUBUKI, Asahi Intecc, Aichi, Japan) was placed into left occipital
artery over a 0.035-inch outer diameter guidewire (Radifocus, Ter-
umo, Tokyo, Japan).

A dual-lumen microballoon catheter (ScepterXC, Microvention,
Tustin, California, USA) was navigated to the distal of occipital ar-
tery over a 0.014-inch outer diameter microguidewire (CHIKAI,
Asahi Intecc, Aichi, Japan) with a 4.2Fr. guiding catheter (FUBUK],
Asahi Intecc, Aichi, Japan), and the balloon was inflated. And we
injected Onyx 18 into the shunt point and infiltrated into the feed-
ing arteries. A total of 2.96¢cc of Onyx was injected over a period of

17 minutes, after which the DAVF was completely occluded (Fig-
ure 2B). Total procedure time was 1 hour 34 minutes. The 4.2Fr.
guiding catheter was navigated into the occipital artery as distal as
possible for successful removal of Scepter XC. The final angiograms
presented the occlusion of DAVF (Figure 3). No complications as-
sociated with the procedure were evident. And his symptom was

gradually better.
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Figure 1: Left Common carotid artery angiogram an
anterioposterior view (A) Showing the DAVF adjacent to
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the confluence of sinuses.
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Figure 2: Leftoccipital artery angiogram an anteroposterior
view (A). The supply to the fistula is mainly from left
occipital artery. The fistula drains into a right isolation
transverse sinus and to straight sinus, cortical vein.
Angiographies Show the anteriovenous fistulous shunt is
in the adjacent to the confluence of sinus. Note the cast of
the Oynx at the end of injection(B).
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Figure 3: Left Common carotid artery angiogram,
an anterioposterior view (A) showing the complete
obliteration of the DAVF.
-
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Discussion

The definitive treatment of DAVF requires the occlusion of the
arteriovenous shunt without interfering with the normal venous
drains. Transvenous approach is not always possible in cases with
difficult anatomy such as isolated sinus. On the other hand, it is
reported that transarterial Onyx embolization is particularly useful
in Cognard type III and IV [3]. We presented the safe and effec-
tive transarterial embolization with a dual-lumen balloon microca-
theter with Onyx for DAVF of the sinus confluence. Onyx injection
needs long fluoroscopy times and radiation exposure [4]. The du-
al-lumen balloon microcatheter makes Onyx plug easy and shorten
the procedure times and reduce radiation exposure [5]. In our case,
we could perform the procedure in a short time, total procedure
time was 1 hour 34 minutes. We use a 4.2Fr. guiding catheter for
supporting the dual-lumen balloon microcatheter and for microca-
theter removal from Onyx cast. Our supporting guiding system is
particularly useful for Onyx embolization.

This is the useful report about the effective and safe technique
of transarterial embolization using a dual-lumen balloon microca-
theter with Onyx for DAVF of the sinus confluence. It is one of the
treatment options for DAVE.
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