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Henkes and his team present a “real world” series of over
100 aneurysms and intracranial dissections treated with the
Pipeline embolization device (PED). These data provide
important insight into the present status of the clinical
application of the Pipeline device and in particular the
challenges we face within the context of this emerging
science of parent artery reconstruction with flow diverters.

The Henkes series differs, to some extent, from the prior
studies of Pipeline (e.g., PUFS, PITA, the Buenos Aires
Experience) in that most of the aneurysms in the present series
are small (49 of 63 treated saccular aneurysms measured less
than 5 mm; average size 3.8 mm); a significant percentage
(30%) had been previously treated with stents, and a
significant number involved the posterior circulation [1, 2].

To some extent, these differences represent the gradual
transition of this technology from a novel, investigational
approach reserved for otherwise untreatable lesions to a more
established alternative to predicate techniques that is being
integrated into a high-volume cerebrovascular practice. In
fact, over the 15-month time course of this series, the
investigators indicate that about one-third of all aneurysms
treated with endovascular techniques at their institution were
treated with Pipeline. One would imagine that if the
denominator were limited to unruptured aneurysms that the
proportion would be considerably higher.

In agreement with previous studies, this technically
proficient and highly experienced group of operators reported
a very high rate of technical success (99%) with respect to
deploying the devices to achieve a successful reconstruction

of the parent artery. The efficacy of the flow diversion strategy
was slightly lower than that reported in other series with
observed rates of complete occlusion at 3 months and
10 months of 52 and 74% respectively [1–3]. This may in
part be related to the high proportion of fusiform and
posterior circulation aneurysms included in the present series.

As previously reported, the observed rate of in-construct
stenosis (ICS) was low with no observed cases of high
grade (>50%) or symptomatic ICS in the present series.

It had been suggested previously that treatment with
conventional stent-supported coiling might impair the efficacy
of subsequent re-treatment with Pipeline [1, 2]. The present
data, which represent the largest experience to date with
respect to this scenario, do not reflect this. The authors
reported complete occlusion rates of 69% and 65% for
lesions with and without pre-existing in situ conventional,
self-expanding intracranial stents, respectively. Although the
presence of pre-existing stents did not seem to impair the
efficacy of flow diversion in regard to achieving complete
lesion occlusion, there was a trend toward higher rates of
peri-procedural complications when these devices were in
place at the time of the procedure—2% in patients without pre-
existing conventional stents and 13% in patients with them.

The delayed peri-procedural complications encountered
during the series reflect the key issues which have become
manifest during the initial clinical application of the
Pipeline device in practice.

1. Delayed ipsilateral parenchymal hemorrhage (occurring
hours to days after an initially successful procedure)
was observed in 3 of 88 patients in the current series
(3.4%). While technically an “uncommon” occurrence,
the frequency of these events clearly outstrips that
which would be expected for spontaneous hemorrhage
related solely to dual anti-platelet medications. The rate,
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as the authors point out, also seems to exceed that which
has been reported in association with conventional stent-
assisted coiling [4]. The finding that these hemorrhages
are all within the vascular distribution of the treated artery
seems to link these events to the Pipeline procedure.
While the mechanism of these events is still not
understood, it seems logical that they could be related to
hemorrhage into pre-existing, silent, ischemic lesions
incurred during the procedure. Because this is a low-
frequency event occurring in the relatively small popula-
tion of patients with intracranial aneurysms treated with
flow diverters, it will be extremely challenging to
accurately quantify and understand these events going
forward. The present series provides significant value
added in regard to starting to define the frequency of
delayed IPH after flow diversion.

2. Delayed rupture of a previously unruptured aneurysm
was observed in a single patient on post-operative day
3. Importantly this patient was treated with coil
embolization in addition to flow diversion with PED,
demonstrating that endosaccular occlusion of the
aneurysm does not necessarily provide absolute protec-
tion against delayed rupture.

In conclusion, the authors provide supportive evidence
that the Pipeline can be successfully applied to achieve the
treatment of aneurysms that would be difficult to address
with conventional endovascular or surgical techniques as

well as aneurysms that have failed prior attempts at
treatment. The authors provide important early insight into
some of the challenges that are emerging as the Pipeline
device is integrated into clinical practice.
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