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Role of radiosurgery for arteriovenous
malformations
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The therapeutic approach to intracranial arteriove-
nous malformations (AVMs) has evolved in recent years
following the development and refinement of endovascu-
lar techniques and radiosurgery. Over the past 3 decades,
radiosurgery has become a valid therapeutic option for
many patients with intracranial AVMs. Dosimetry, oblit-
eration rates,” and early as well as late complications have
been well characterized. In this 6-part series, the group
from the University of Pittsburgh provides us with an up-
date of their experience with radiosurgical treatment of
AVMs in different situations.'-®* How can we incorporate
the information provided into our management of these
challenging lesions?

Simplistically, AVMs can be divided into 3 main
groups.’ There are many options for “simple” AVMs (Spet-
zler-Martin Grade I and IT AVMs). Surgery has been tradi-
tionally considered the main and most effective therapy for
these “simple” AVMs because it removes the risk of bleed-
ing with a very low surgical risk. However, stereotactic ra-
diosurgery is being considered more and more as a valid
therapeutic alternative to microsurgical excision, with the
main downside being the risk of hemorrhage during the
“latency period.” In unruptured AVMs that have not hem-
orrhaged, this risk is very low, and the series from the Pitts-
burgh group suggests that results comparable to those ob-
tained after microsurgical excision can be achieved in this
subgroup of patients.> More recently, with the advent of
newer embolization materials, even embolization has been
proposed as a valid alternative to surgery for small AVMs,?
although the overall complication rates and effectiveness
of this approach are not clear when this strategy is used by
less experienced surgeons. Ideally, patients should receive
objective, unbiased information about the pros and cons of
each treatment modality before a final recommendation is
provided. A history of prior hemorrhage is by far the stron-
gest predictor of future hemorrhages. Thus, in patients
with ruptured small AVMs, I recommend microsurgical
excision. Young patients with small, unruptured AVMs are
provided with information about the risks and benefits of
each alternative therapeutic treatment and usually are en-
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couraged to make “an informed” choice based on the facts
provided. Not surprisingly, most patients prefer to pursue
radiosurgery. I am not sure that curative embolization is
ready for “prime time” for this subgroup as the complica-
tion rates are not yet defined when this strategy is pursued
routinely in patients with small, uncomplicated AVMs.

Therapeutic recommendations for Grade III AVMs
involve considerations based on location, size, and rup-
ture status. For ruptured superficial Grade III AVMs,
microsurgical excision (usually preceded by preoperative
embolization) is the treatment of choice. As shown by
Kano and coworkers in this multipart series, radiosurgery
is a good (and probably the best) option for most thalamic
and brainstem AVMs with obliteration rates approaching
70% at 5 years.*> However, the incidence of adverse ra-
diation effects with Gamma Knife surgery in these loca-
tions is higher than that for AVMs of equal volume in
other areas of the brain.

Despite all of the recent advances, treatment of most
Grade IV and V AVMs remains challenging. This is espe-
cially true considering that often these large and complex
AV Ms are discovered incidentally or in patients with few
symptoms. Staged radiosurgery has been an appealing
option in some of these patients (especially in those with-
out prior hemorrhage), but Kano and coworkers' suggest
that the results with this strategy are dismal with very
low obliteration rates. Despite their observation of very
low obliteration rates, I have been favorably impressed by
the response to staged radiosurgery in a small subgroup
of very young patients, and I believe staged radiosurgery
may have a role in the treatment of this very select group.
Although widely practiced throughout the world, I don’t
think that the strategy of preradiosurgical embolization
to reduce the size of the nidus followed by definitive ra-
diosurgery is a valid one. In the past few years, I have
been intrigued (as speculated by Kano and coworkers) by
the possibility of performing proximal embolization af-
ter radiosurgery targeting in large and complex AVMSs. In
such cases, embolization would target large, accessible,
and safe feeding vessels and any accessible large direct
arteriovenous shunt. Theoretically, in such cases, proxi-
mal embolization could reduce flow through the nidus
without altering venous outflow, which may lower the risk
of hemorrhage in the latency phase and may “accelerate”
the effects of radiosurgery by eliminating high-flow com-
partments. Whether or not this is a valid strategy remains
to be demonstrated.
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