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Introduction
The guidelines for treating unruptured
cerebral AVMs remain controversial.
The mult i- inst itute ARUBA tr ial
reported lower risk of stroke or death
w i t h  c o n s e r v a t i v e  m e d i c a l
m a n a g e m e n t  c o m p a r e d  t o
intervention at the 3 year follow-up
time point. There were numerous
limitations to the study, however, and
subsequent studies have reported
lower rates of stroke and death than
the ARUBA trial. We conducted this
retrospective study to determine the
risk of stroke and death in unruptured
ARUBA-eligible AVM patients following
invasive interventions (embolization,
microsurgery,  radiosurgery,  or
combination) at Cleveland Clinic.

Methods
An IRB approved retrospect ive
analysis was performed on 673
patients with cerebral AVMs who were
treated at the Cleveland Cl inic
between 2007 and 2014. Of the 673
patients, 105 were unruptured, ARUBA
-eligible and were included in the
study. Mean follow-up period was 56
months (range 4-136 months).
Primary outcome measure is stroke or
death. F isher 's  exact test  and
Pearson’s Chi-Squared test were used
for patient baseline characteristics
comparison.

Results
Of the 105 ARUBA-eligible patients, 14
(13.3%) were treated by microsurgery
alone, 28 (27%) by embolization plus
microsurgery, 51 (49%) with Gamma
Knife Radiosurgery alone, 7 (7%) by
embolization plus Gamma Knife, and 5
( 5 % )  b y  a  c o m b i n a t i o n  o f
microsurgery and Gamma Knife. A
total of 8 (7.6%) patients had a stroke
or died. Of the 44 patients that had
microsurgery as the final intervention,
5 (11.4%) patients had a stroke or
died. Of the 61 patients that had
Gamma Knife as the final intervention,
3 (4.9%) patients had a stroke or
died.
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Learning Objectives
1) recognize the different management
and treatments for unruptured cerebral
AVM.
2) the risk of stroke or death
associated with the different
treatments.

Conclusions
We report a 7.6% stroke or death rate
in  ou r  ARUBA-e l i g i b l e  pa t i en t
population after invasive intervention,
which is better than the natural history
data reported in the ARUBA trial.
Whether microsurgery, radiosurgery,
or combination intervention is superior
to medical management for unruptured
cerebra l  AVMs requires further
invest igat ion.
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