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during high-flow bypass surgery: case series of 10 patients
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Aboukais et al. present an article titled BProtective STA-MCA
bypass to prevent brain ischemia during high-flow bypass
surgery: case series of 10 patients.^ [1] Using data from two
institutions, the authors report the strategy of performing a
STA-MCA bypass prior to completing a Bhigh-flow^ ECA-
MCA bypass utilizing an interposition ulnar vein graft (UVG)
for the purpose of flow replacement during aneurysm surgery.
The cohort included 5 patients with ICA aneurysms (3 cav-
ernous/paraclinoid, 1 terminus, 1 not specified), none of
whom tolerated a balloon occlusion test or had anatomy suit-
able for placement of a flow diverter, and 5 with MCA bifur-
cation aneurysms. Mean total surgical time was 11 h (range 9–
12 h). The mean recipient vessel occlusion time was 42 min
(range 30–70min) for STA-MCA bypasses and 51min (range
37–65 min) for ECA-UVG-MCA bypasses. In addition to the
STA-MCA and ECA-UVG-MCA bypasses, 2 patients
underwent M2 MCA-M2 MCA bypasses. In total, 7 single-
and 3 double-barrel STA-MCA bypasses were performed.
Following creation of the bypasses, 7 patients underwent sur-
gical parent artery occlusion while 3 patients underwent post-
bypass endovascular parent artery occlusion. The authors did
not perform intra-operative blood flow measurements nor did
they utilize intra-operative neurophysiologic monitoring.
Early (<7 days) angiographic follow-up showed patency of
all bypasses except 1 ECA-UVG-MCA bypass and no pa-
tients had any new areas of restricted diffusion on post-
operative MR imaging, when performed. Modified Ranking
Scale (mRS) scores at 90 days improved from baseline in 1
patient, remained the same in 7 patients, and worsened in 2

patients, 1 of whom died secondary to an ICA dissection that
led to a hemispheric infarction. The authors conclude that a
Bprotective^ STA-MCA bypass can reduce the risk of ische-
mic complications associated with high-flow bypass surgery.
However, the authors do not include data from a control co-
hort of patients that did not undergo STA-MCA bypass to
demonstrate that the risk of Bhigh-flow^ ECA-MCA bypass
alone is unacceptably high.

While revascularization procedures remain a critical and
necessary part of cerebrovascular surgery, recent data indi-
cates that bypass for the purpose of flow replacement during
aneurysm surgery has steadily declined [6, 10], likely
reflecting greater utilization of novel endovascular technolo-
gies. Therefore, in this endovascular era, indications for by-
pass must be sound and the procedures must be performed in
the safest manner possible. It is essential to keep in mind that a
bypass in the context of aneurysm surgery is a flow replace-
ment bypass, in which the sole purpose of revascularization is
replacement of the flow deficit caused by treatment of the
aneurysm [2, 7]. In this regard, we base our intra-operative
decisions according to real-time cerebral blood flow measure-
ments in a systemic, algorithmic manner. With this Bflow-
assisted surgical technique^ (FAST) [2, 3, 5, 9], the debate is
less about the utility of a Bprotective^ STA-MCA bypass, but
rather about how much flow the ECA-MCA bypass should
provide and, at times, whether an interposition graft is even
necessary.

The following represents our flow-assisted algorithm. For
proximal ICA aneurysms (i.e., cavernous or paraclinoid), flow
in the distal ICA or M1 MCA is measured before and after
temporary ICA occlusion (typically of the cervical ICA),
which reveals the flow deficit or, in other words, the amount
of blood flow the bypass must replace. In patients with large
ACoA and/or PCoA, the native collateral flow can be great
and, as a result, the flow deficit may be small. Depending on
its carrying capacity, the STA may provide adequate flow
replacement. This is assessed by measuring the cut flow [4,
8]. If the cut flow can compensate for the calculated flow
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deficit, then a STA-MCA bypass alone is performed, without
need for a separate bypass with an interposition graft. If the cut
flow is insufficient to replace the flow deficit, then an interpo-
sition graft (either saphenous vein or radial artery) is used and
is anastomosed either to the stump of the STA or the ECA
proper. After completing the bypass and occluding the rele-
vant parent artery, flow is measured in the graft to confirm
adequate replacement.

For complex aneurysms at the ICA terminus, MCA, or
PICA, direct flow measurements of the vessels at risk of com-
promise are used to determine the distal flow replacement
requirements. The decision to perform a double-barrel STA-
MCA bypass or a STA-MCA bypass plus an intracranial-
intracranial (e.g., M2 MCA-M2 MCA) bypass is, therefore,
based on an assessment of flow. Overall, we believe this tech-
nique provides a mechanism for guiding graft selection to
provide optimal revascularization while minimizing anesthe-
sia and temporary clipping time [9].

For all flow replacement procedures, we routinely use
intra-operative neurophysiologic monitoring. All anastomoses
are performed with the patient in burst suppression and in-
duced hypertension, in an effort to augment collateral supply,
can be used if a reduction in SSEPs or MEPs is detected. In
our experience with this technique, we have often found that a
STA-MCA bypass itself is sufficient to revascularize the ter-
ritories in need of flow replacement. With the use of surgical
adjuncts such as neurophysiologic monitoring and induced
hypertension, we have also found that most patients tolerate
ECA-MCA bypass with an interposition graft without the
need for a Bprotective^ STA-MCA bypass.
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