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High-grade arteriovenous malformation
treatment

High-grade arteriovenous malformations (AVMs), such as Spetzler-Martin AVM grading system 4 and
5, 1) are generally considered difficult to cure using any modalities such as surgery, embolization,
and/or radiosurgery 2).

Prospectively enrolled patients with high-grade BAVMs (S-M grade ≥3) aged 18-65 years who
underwent one-stop hybrid BAVM treatment between October 2016 and March 2021. High-grade
BAVM patients who underwent surgery from 2010 to 2016 served as historical controls.

Results: Forty-one high-grade BAVM patients underwent one-stop hybrid treatment in an hOR. Sixty-
one propensity score-matched patients comprised the historical control group. The groups did not
significantly differ in patient and BAVM characteristics. Intraoperative angiography in four patients of
the hOR group demonstrated residual nidus that required further immediate resection. Main
procedural complications included hemorrhage, neurologic deficit, and seizure. In the historical
control group, diffuse angioarchitecture and arteriovenous fistula were independent risk factors for
incomplete resection.

One-stop hybrid BAVM treatment is safe and effective for the removal of high-grade BAVMs, especially
those with diffuse or complex angioarchitecture. Preoperative embolization can effectively reduce
blood flow while preserving motor and language function. The combined application of functional
magnetic resonance imaging, electrophysiological monitoring, and awake craniotomy can successfully
avoid causing neurological injury 3).

The endovascular treatment potentially offers an advantage over the other two methods because of
the ability to immediately target certain areas of an AVM. Partially targeted embolization could be
effective in controlling the bleeding point when treating high-grade AVMs; however, it is not curative 4)

5).

Grade 4 and 5 AVMs with supply from lenticulostriate, choroidal, thalamic deep perforating arteries or
deep meningeal recruitment may be best treated conservatively or possibly by multimodality
treatment utilising radiotherapy and embolisation combined with surgery 6).
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