
All procedures were carried out under general anesthesia without systemic heparinization. Through a 
trans-femoral route, a 6F guiding catheter, continuously flushed with heparinized saline (1,500 IU/L), was 
positioned in the internal carotid or vertebral artery supplying the AVM. Microcatheter (Marathon, ev3) 
was introduced into the feeding pedicle as near as possible to the nidus of the AVM, while for patients 
harboring associated feeding artery aneurysms, the microcatheter tip was placed near the proximal part of 
the aneurysm for embolization of the aneurysm and the AVM nidus at the same time. 

Embolising agent
Glubran® 2 diluted in Lipiodol (mixture  1:4; Glubran 2 at 20%). The microcatheter was flushed with 5% 
glucose solution, and Glubran® 2  mixture was injected under subtracted fluoroscopy. Once reflux 
occurred, the injection was terminated and the microcatheter was withdrawn.

Why Glubran® 2?

The majority of  the patients were ruptured AVMs, so aggressive treatment to prevent recurrent 
hemorrhage was reasonable, considering the relatively higher rebleeding rate for AVM patients with 
hemorrhage presentation.
For patients with associated feeding artery aneurysms, Glubran® 2 may be a better choice for its high 
fluidity, considering the distance between the associated aneurysm and the AVM nidus. Excellent 
penetration of Glubran® 2.

After complete obliteration of arteriovenous malformations, patient follow-up was performed clinically and 
with angiography examination at three to six months. Clinical outcomes were evaluated according to the 
modified Rankin Scale (mRS).

Complete obliteration of the cerebral arteriovenous malformations. For patients with associated
aneurysms, complete occlusion of the aneurysms was also the target.

31 patients with cerebral AVM treated with 
Glubran® 2

N° (%)

Demography

Mean age in years 32.6

Male 19 (61.3%)

Female 12 (38.7%)

Initial AVM presentation

Hemorrage 28 (90.3%)

Seizures 3 (9.7%)

Morphology

Concurrent aneurysm - Intranidal aneurysm 3 (9.7%)

Concurrent aneurysm - Feeding artery aneurysm 7 (22.6%)

Spetzler-Martin grade I 24 (77.4%)

Spetzler-Martin grade II 7 (22.6%)

Treatment and follow up outcomes N° (%)

Treatment outcomes

Total occlusion 27 (87.1%)

Near-total occlusion (>90%) 4 (12.9%)

Treatment-related complications

Technical 4 (12.9%)

Hemorrhagic 1 (3.2%)

Ischemic 1 (3.2%)

Follow-up outcomes

Recurrence of AVM 1 (3.2%)

Clinical outcomes (mRS, modified Rankin Scale), mRS≤2 31 (100%)

Clinical outcomes (mRS, modified Rankin Scale), mRS≥3 0

CT scan Fourth ventricular hemorrhage in a middle-aged patient.
A) Lateral view of digital subtraction angiography showed AVM and associated
multiple feeding artery aneurysm. B) Lateral view of the left vertebral artery showed
complete obliteration of the AVM and associated aneurysm after embolization. 
C) Cast of Glubran® 2 after the procedure.

Intraventricular hemorrage in a young patient. A) Lateral view of digital subtraction
angiography of the AVM fed by left posterior choroidal artery. B) Lateral view of digital
subtraction angiography after Glubran 2 injection showed that the AVM was completely
obliterated. C) Cast of Glubran® 2 after the procedure
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Curative Glubran® 2 Embolization of Cerebral Arteriovenous Malformations 
Patient Selection and Initial Results

Curative embolisations of Cerebral Arteriovenous Malformations for low Spetzler-Martin grade patients with feeding arteries accessible for microcatheters. 

Treatment modalities for cerebral arteriovenous malformations (AVMs) include embolization, surgery and radiosurgery, either alone or in combination. The liquid embolic agents
currently used for embolization of cerebral arteriovenous malformations are Onyx and NBCA. Glubran® 2, a cyanoacrylate-based synthetic glue, has recently been applied for
embolization of cerebral arteriovenous malformations (AVMs).
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Tab. 2. Outcomes

Aim

Methods

• A mean of 2.5 (range, 1–12) feeding pedicles were embolized per patient and complete angiographic 
obliteration of AVM was achieved in 27 patients. 

• Total occlusion of the arteriovenous malformation with Glubran® 2 was achieved in 27 patients (Tab. 2).
• For the 10 patients with coexisting aneurysms, the associated aneurysms were also completely 

occluded with Glubran® 2.
• There were no permanent disabling neurological deficits or death at discharge in the patient group.
• All of the patients had favorable clinical outcomes at three to six month follow-up (mRS≤2).

Results

C

Tab. 1  Baseline characteristics 

C

In our department, complete obliteration of AVMs with Onyx aiming to cure was achieved in about 20% 
of the whole patient group, most of whom had Spetzler-Martin grade I-II AVMs (1) .

Considering the relatively poor penetration of Onyx®, for selected AVMs with a low blood flow rate, we 
recently employed Glubran® 2 as the embolic agent targeting for curative embolization. 

Curative Glubran 2 embolization for selected cerebral arteriovenous malformations achieved a relatively 
high rate of complete obliteration with an acceptable rate of complications.

Conclusions

Take home messages

• For patients with associated feeding artery aneurysms, Glubran® 2 may be a better choice
than Onyx® due to its high fluidity and excellent penetration.

Procedure-related complications included technical, hemorrhagic and ischemic complications were 
treated immediately by injection of Glubran® 2. All of these occurred without clinical consequences.

1.  Lv X, Wu Z, Li Y, et al. Hemorrhage risk after partial endovascular NBCA and ONYX embolization for brain
arteriovenous malformation. Neurol Res. 2012; 34 (6): 552-556.

• Glubran® 2 mixed with Lipiodol ® is an appropriate embolic agent for selected cerebral
AVMs treatment (87% of success).


