ELMER
PRESS

Case Report

J Neurol Res. 2020;10(4):136-139

Endovascular Reconstruction Utilizing Flow Diversion
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Abstract

Bilateral giant cerebral aneurysms are exceedingly rare. Giant aneu-
rysms of the internal carotid artery (ICA) carry a poor prognosis if
untreated. Flow diversion is an endovascular technique whereby a
device is placed in the parent blood vessel to divert blood flow away
from the aneurysm and is an available treatment for giant aneurysms.
A 69-year-old woman presented with progressive diplopia and was
found to have bilateral ICA aneurysms. She had stenting of the left
ICA aneurysm with improvement of her symptoms and no complica-
tions. Five years post procedure, she presented with recurrent diplopia
and was found to have enlargement of the previously seen right-sided
cavernous ICA aneurysm, which was treated with another flow diver-
sion stent with no complications. Endoluminal reconstruction/flow
diversion with Pipeline™ Embolization Device (PED) has emerged
as an alternative to traditional endosaccular coiling and parent artery
occlusion. We report a case of bilateral cavernous carotid giant aneu-
rysms treated with flow diversion and demonstrate that flow diversion
stenting using the PED is a safe and reliable treatment for bilateral
giant ICA aneurysms. We encourage interventionists to consider this
technique in patients with giant intracranial aneurysms.
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Introduction

Twenty percent of patients with cerebral aneurysms harbor
multiple ones, often found bilaterally. Bilateral large or giant
aneurysms are exceedingly rare. Large and giant aneurysms
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of the internal carotid artery (ICA) carry a poor prognosis if
left untreated. Giant aneurysms, defined as those with a di-
ameter greater than 25 mm, make up approximately 5% of all
aneurysms [1]. A variety of treatment options have emerged,
including open surgery, parent artery occlusion, and endovas-
cular procedures, such as stent coiling or flow diversion [2-4].

Flow diversion is an endovascular technique whereby a
device is placed in the parent blood vessel to divert blood flow
away from an aneurysm. During a flow diversion procedure, a
microcatheter is navigated past the aneurysm without entering
the aneurysm itself. A flow diverting stent such as the Pipe-
line™ Embolization Device (PED) is then deployed across the
aneurysm neck in the parent blood vessel where the aneurysm
is present. This reduces blood flow to the aneurysm imme-
diately, with complete closure typically occurring between 6
weeks and 6 months post procedure [5]. This closure is medi-
ated at the cellular level by clusters of inflammatory cells that
allow for initial flow diversion and is ultimately maintained by
cells from the adjacent patent vessel [6].

In this report, we describe a rare case of bilateral giant in-
tracranial ICA aneurysms treated successfully with a pipeline
embolization device. To our knowledge, this is the first reported
case of bilateral ICA aneurysms treated using flow diversion.

Case Report

A right-handed 69-year-old woman with a medical history
of resected left trigeminal nerve hemangioma presented with
progressive diplopia. She was found to have bilateral ICA an-
eurysms on neuroimaging. Figure la is a magnetic resonance
angiography (MRA) scan showing a giant left cavernous ICA
aneurysm, along with a smaller right cavernous carotid aneu-
rysm. The same findings are seen on magnetic resonance im-
aging (MRI) with gadolinium in Figure 1b. She was enrolled
in a treatment study known as Flow-Diversion Stent clinical
trials at New York University Medical Center; she was the first
patient enrolled in this study in the USA. She had significant
improvement after stenting of the left ICA aneurysm with no
immediate or delayed complications.

Five years post procedure, she presented with recurrence
of progressive diplopia. A follow-up MRI/MRA of the head
revealed enlargement of the previously seen right-sided cav-
ernous ICA aneurysm, now measuring 7 mm X 2.2 cm in its
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Figure 1. (a) Magnetic resonance angiography of the head showing a giant aneurysm of the left ICA (arrow) and a smaller an-
eurysm in the cavernous ICA on the right (arrow head). (b) Magnetic resonance imaging, T1, with gadolinium, showing a giant
cavernous ICA aneurysm on the left (black arrow) and a smaller aneurysm in the cavernous ICA on the right (arrow head). ICA:

internal carotid artery.

largest diameter. Figure 2a shows this enlarged right carotid
aneurysm via cerebral angiography. The giant aneurysm was
treated with another flow diversion stent with significant clini-
cal improvement and no immediate or delayed complications.
Successful flow diversion immediately after flow diversion is
shown in Figure 2b, c, and is seen to be maintained 6 months
after stent deployment in Figure 2d-f.

Three months after the second procedure, the patient had no
residual diplopia. Six months after treatment, a follow-up con-
ventional cerebral angiogram demonstrated complete obliteration
of the bilateral ICA aneurysms. To date, the patient remains stable
with no recurrence of aneurysms or neurological symptoms.

Discussion

The presence of multiple intracranial saccular aneurysms is com-
mon, but the finding of bilateral large or giant aneurysms is ex-
ceedingly rare. One recent study examined the use of flow diver-
sion for intracranial aneurysms and described its use in one case
of bilateral fusiform aneurysms but did not comment on size or
specifics of treatment [7]. A case series looking at 955 treated in-
tracranial aneurysms in a 6-year period reported only 69 patients
with large or giant aneurysms, of which none were bilateral [8].

Endoluminal reconstruction/flow diversion with PED has
emerged as a viable, and often preferable, alternative to tradi-
tional endosaccular coiling and parent artery occlusion tech-
niques [2, 9, 10]. The intent of this procedure is to treat large,
fusiform, or wide-necked (> 4 mm) aneurysms that are more
difficult to treat with conventional methods. The majority of
aneurysms treated with flow diverting stents are usually un-
ruptured and located in the anterior circulation. Flow diversion
repair of aneurysms within the posterior circulation should
only be done when no other treatment is optimal [11]. Repair
of posterior circulation aneurysms with flow diversion is as-
sociated with higher mortality and perforator infarction than
repairs of the anterior circulation [12].

A number of recent studies have examined the short-term
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and long-term outcomes following utilization of the flow di-
version technique. One analysis found that use of the pipeline
device in aneurysm treatment leads to complete aneurysmal
occlusion in 12 months, with the exception of one case [13].
Another study performed a cost analysis of flow diversion ver-
sus endovascular coiling and concluded that for repair of large
aneurysms with diameters greater than 12 mm, the flow diver-
sion technique is more cost effective than coiling [14].

A recent case report presented the first occurrence of gi-
ant bilateral cavernous carotid aneurysms associated with pol-
yarteritis nodosa, an inflammatory vasculitis, in a young pa-
tient [15]. Upon serial imaging and follow-up for 7 years, the
enlarged aneurysm on the left was treated successfully with
flow diversion with complete exclusion. No treatment of the
right-sided aneurysm was reported [15]. In contrast, the giant
aneurysms in our patient were not associated with an inflam-
matory condition and both were treated. Together, these case
reports support the finding that flow diversion is an available,
safe, and successful method of aneurysm treatment in this pa-
tient population.

One potential complication associated with the use of flow
diversion stents is delayed aneurysm rupture. The risk of this
complication can be lowered with the implementation of stent-
assisted coils, which further reinforce the stent and provide
additional protection for the repaired aneurysm [16]. A recent
study used a computerized aneurysmal model to evaluate the
fluid mechanics of the effect observed in the use of flow diver-
sion stents. It concluded that the effect of the stents is limited to
reducing flow velocity, and that the level of intra-aneurysmal
pressure remains unchanged following intervention [16].

Conclusions

This case report is one of a few reporting bilateral cavernous
giant aneurysms treated with flow diversion. Our case report
also demonstrates that flow diversion stenting using the PED is
a safe and reliable treatment for bilateral giant ICA aneurysms.
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Figure 2. (a) Cerebral angiogram showing a giant right ICA aneurysm before treatment (black arrow). (b, c) Post-treatment with
successful flow diversion (black arrow in (c)). (d-f) Six months post treatment, stable imaging and a left carotid stent (white arrow

in (f)). ICA: internal carotid artery.

We encourage interventionists to consider flow diversion as a
treatment option in patients with giant intracranial aneurysms.
Large cohort, multicenter studies are warranted to support our
findings and evaluate the safety and outcome of this treatment.
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