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COMMENTARY

Comments on Brain AVM Embolization
with Onyx

This is an informative and encouraging single-center study
on the embolization of brain arteriovenous malformations

(AVMs) with Onyx, an alternative to the standard liquid em-
bolic agent N-butyl cyanoacrylate. To date, there have only
been 2 indexed manuscripts on brain AVM embolization with
Onyx.1,2 The current study had a complication rate of 13.6%,
with hemorrhagic complications occurring in 3 (7%) patients,
resulting in the only death. AVM volume reduction from em-
bolization in these 3 patients ranged from 50% to 95%. Al-
though the authors discussed subtotal nidal obliteration with
subsequent venous outlet obstruction as a possible cause of the
hemorrhagic complications, another possible cause that has
been well documented in the literature is normal perfusion
pressure breakthrough bleeding.3-5 These studies highlight the
physiologic derangement (changes in regional cerebral blood
flow) of perinidal tissues before and after surgery and/or em-
bolization with positron-emission tomography or single-pho-
ton emission CT, and they suggest that pretreatment nonin-

vasive evaluation of brain AVM patients may be helpful in
identifying a subgroup with decreased autoregulatory capabil-
ities who are at risk for normal perfusion pressure break-
through after treatment. In this higher risk group, perhaps less
aggressive nidal volume reduction at any single session by way
of staged embolization procedures and more aggressive blood
pressure management during the posttreatment period are in-
dicated in an effort to reduce and prevent life-threatening
brain hemorrhage.

References
1. van Rooij WJ, Sluzewski M, Beute GN. Brain AVM embolization with Onyx.

AJNR Am J Neuroradiol 2007;28:172–177
2. Jahan R, Murayama Y, Gobin YP, et al. Embolization of arteriovenous malfor-

mations with Onyx: clinicopathological experience in 23 patients. Neurosur-
gery 2001;48:984 –95

3. Ogasawara K, Yoshida K, Otawara Y, et al. Cerebral blood flow imaging in
arteriovenous malformation complicated by normal perfusion pressure
breakthrough. Surg Neurol 2001;56:380 – 84

4. Kaminaga T, Hayashida K, Iwama T, et al. Hemodynamic changes around
cerebral arteriovenous malformation before and after embolization mea-
sured with PET. J Neuroradiol 1999;26:236 – 41

5. Batjer HH, Devoud MR, Meyer YJ, et al. Cerebrovascular hemodynamics in
arteriovenous malformation complicated by normal perfusion pressure
breakthrough. Neurosurgery 1988;22:503– 09

Huy M. Do

Radiology

Stanford University Medical Center

Stanford, Calif
Address correspondence to Huy M. Do, MD, Radiology, Stanford University Medical Center,
300 Pasteur Dr, Stanford, CA 94305-5105; e-mail: huymdo@stanford.edu

178 Commentary � AJNR 28 � Jan 2007 � www.ajnr.org


