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Treatment for Giant Fusiform Aneurysm Located
in the Cavernous Segment of the Internal Carotid Artery
Using the Pipeline Embolization Device
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Department of Neurosurgery,> Gachon University, Gil Hospital, Incheon, Korea

The pipeline embolization device (PED) is a new endovascular device for treatment of complex, fusiform and wide-neck intracranial aneurysms. The
main mechanism of this stent is to divert the flow in the parent artery with reduction of inflow in the aneurysm leading to thrombosis. We treated a
40-year-old woman who had left facial pain and orbit discomfort. Angiography showed a giant fusiform aneurysm located in the cavernous seg-
ment of the left internal carotid artery. A PED was successfully deployed across the aneurysm. The procedure and post-procedural course were un-
eventful. After 3 months, angiography showed complete obliteration of the aneurysm with good patency of the branching vessels originating from
the deployed segment. The patient’s symptoms improved completely without complications.
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INTRODUCTION

The pipeline embolization device (PED) (EV3, Irvine, CA,
USA) has emerged an efficient treatment for complex intracra-
nial aneurysms, especially wide-necked, large or giant, fusiform
shaped aneurysms"»*#!+%20)_ The PED is a self-expanding, mi-
crocatheter-delivered, cylindrical mesh device composed of 48
braided cobalt chromium and platinum strands”. This low-po-
rosity stent has main two mechanisms. It redirects blood flow
along the normal course of the parent artery, favoring blood
stasis and thrombosis inside the aneurysm, and it allows neo-
intimal growth along the stented segment, resulting in endolu-
minal reconstruction”'*172%), In this case report, we describe our
first use of PED for a symptomatic, giant fusiform aneurysm lo-
cated in the cavernous segment of the internal carotid artery.

CASE REPORT

A 40-year-old woman presented with a 5-year history of sharp

left facial pain and discomfort of the left orbit when she moved
her eye. Digital subtraction angiography (DSA) revealed a giant
fusiform aneurysm involving the cavernous segment of the left
internal carotid artery (ICA) (Fig. 1). The aneurysm was mea-
sured by 25x11 mm. The Al segment of the anterior cerebral
artery of the left ICA was nondominant. A cross filling test with
manual compression of the left ICA showed a lack of blood
supply from the anterior communicating and posterior com-
municating arteries. As a result, a balloon occlusion test was not
indicated. Because of the size, fusiform shape and poor-collat-
eral blood supply of the aneurysm, we decided to treat the pa-
tient with a PED. The patient received 100 mg of aspirin and 75
mg of clopidogrel per day for 1 week before the procedure.
After starting general anesthesia, the patient was given a bo-
lus of heparin and activated clotting time was maintained at 2
to 3 times baseline throughout the procedure. After accessing
the right femoral artery, a 6 Fr Envoy guiding catheter (Cordis,
Miami, FL, USA) was placed just proximal to the petrous seg-
ment of the left ICA using a coaxial technique. We gained con-
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trol angiography to measure the size of
the aneurysm and the parent arteries.
The diameter of the inflow vessel at the
petrous segment was 4.1 mm and the
diameter of the outflow vessel at the cav-
ernous segment was 3.2 mm. A Marks-
man microcatheter (EV3, Irvine, CA,
USA) with a 0.027-inch diameter was
introduced at the M1-M2 junction. A

4.0x20 mm PED was delivered via mi-
crocatheter. The PED was deployed
across the targeted landing zone by re-

Fig. 1. Preprocedural angiography with AP (A) and lateral (B) views and three-dimensional recon-
struction angiography (C) show a giant fusiform aneurysm involving the cavernous segment of the
left internal carotid artery.

peated maneuvers of microcatheter un-
sheathing, delivery-wire stabilization
and advancement, and microcatheter
loading®. Postprocedural angiography
demonstrated that filling of the aneu-
rysmal sac was slower than observed by
preprocedural angiography. DynaCT

and three-dimensional reconstructive

angiography showed good stent posi-
tion with no redundant portions be-
tween the PED and the wall of the par-
ent vessel (Fig. 2). The periprocedural
course was uneventful. The patients facial pain was markedly
improved the day after the procedure and the patient was dis-
charged.

The patient returned for a 3-month follow-up angiography,
having maintained antiplatelet medication of 100 mg aspirin and
75 mg clopidogrel per day. Symptoms had gradually reduced
without neurological changes. DSA demonstrated anatomic re-
construction of the parent artery with complete occlusion of the
aneurysm (Fig. 3). The distal portion of the PED covered the ori-
gin of the meningohypophyseal trunk; however, the meningohy-
pophysial trunk was easily visualized by angiography. DynaCT
and three-dimensional reconstruction angiography showed
proper patency of the in-stent lumen without stenosis. The PED
remained in the same position without migration or change in
shape.

DISCUSSION

After the advent of flow-diverting devices such as PEDs and
Silk (Balt Extrusion, Montmorency, France), the aneurysm treat-
ment changed rapidly. Flow-diverting devices are a significant
advance in endovascular remodeling strategies for aneurysm
treatment”. Initial results with PEDs have been excellent, and
several studies demonstrated rates of complete occlusion from
80% to 95% at 6 months'>'7*?’), In the Pipeline for Uncoilable or
Failed Aneurysms (PUFS) trial, the complete occlusion rate at 6
months was 81.8% with a major complication rate of 5.6%
among 107 patients treated. In April 2011, on the basis of the re-
sults of the PUFS trial, the US Food and Drug Administration
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Fig. 2. Inmediate postprocedural angiography with AP (A) and lateral (B) views show that filling of
the aneurysmal sac is slower than preprocedural angiography. DynaCT (C) shows stagnation of the
contrast within the sac and good position with no redundant portions or stenosis of the device.

Fig. 3. AP (A) and lateral (B) views of 3-month angiography demonstrate
anatomic reconstruction of the parent artery with complete occlusion of
the aneurysm with the meningohypophyseal trunk preserved.

approved the PED for the treatment of large or giant wide-
necked intracranial aneurysms for petrous to superior hypophy-
seal segments of the ICA*. More recent reports on postmarket
data, and results of mid-, and long-term follow-up have support-
ed these results™'*2".

The PED has not yet been widely used in Korea. This is the
first follow-up report of initial three cases have been treated us-
ing PEDs in Korea. The procedure was finished successfully
without periprocedural complications and the patient’s symp-
toms were markedly improved the day after the procedure. We
supposed that decline of pulsation of the aneurysm provide the
dramatic relieves of the pain immediately after procedure. Clin-
ical and radiologic results at the 3-month follow-up were excel-
lent. The aneurysm of this case report was completely obliterat-
ed and the meningohypophyseal trunk originating from the
segment covered by the PED was preserved.
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After our initial experience, we reviewed some potential con-
sideration revealed in our case and previously reported cases.
First, the possibility of complications is considerable. Some se-
ries reported trivial complication rates of 5% to 20% and mor-
bidity and mortality of 0% to 7%">*%1#192), In previous reports,
complication rates were acceptable compared with previous
modalities; however, the periprocedural and postprocedural
complications of PED were still considerable. Early and delayed
aneurysm ruptures following treatment with flow-diverting de-
vices have been reported®'>*2. Rates of hemorrhagic events
were 0% to 6% in large case series®”'**". Suggested possible
causes were perforation of branches and aneurysm during pro-
cedure, hemorrhage within ischemic tissue, microemboli, and
antiplatelet medications*****Y, For prevention of delayed rup-
ture or re-bleeding of aneurysm, adjunctive coiling with PEDs
was suggested!”!9?122, Although the proved evidence of the
benefits of adjunctive coiling is still lack, some authors suggest-
ed that the technique would be valuable for some aneurysms
including acute stage of ruptured aneurysms with high jet
flows*"). Thromboembolic complications during the peripro-
cedural period, early and late follow-up were reported in sever-
al series and case reports®'*!161
tion in large case series was 0.5% to 7%**'*'7!9. The possible
causes include resistance to antiplatelet medication, improper
deployment of the device, compromise of covered branches, and
in-stent stenosis'?. Second, interventionists must establish prop-
er indications for using a flow diverter for an aneurysm. Recent
meta-analyses and large studies have expressed concerns regard-
ing the feasibility, effectiveness, and high occlusion rates of flow
221019 However, delayed rupture, especially ruptured
and larger aneurysms"*>'® and severe ischemic stroke caused by
perforator infarctions in aneurysms in posterior circulation loca-
tions'*'®*) have been reported in some PED series. Coil emboli-
zation and microsurgery are excellent methods in terms of efhi-
ciency, convenience, cost, and durability. Reconstructive surgery
using artery-to-artery bypass with the occluding parent artery is
a proven radical method for complex aneurysms®*?**. An in-
terdisciplinary team approach for determining the proper indica-
tions for each aneurysm would lead to better outcomes. Finally,
successful deployment of a PED requires considerable expertise
in endovascular treatment. PEDs have different qualities and pro-
files than previously used stents and stent-like devices. Careful
unsheathing, delivery-wire stabilization and advancement, and
pushing of the wire and the loading the next segment of the PED
must be accurately and sequentially applied to completely deploy
the PED". Conventional unsheathing and deploying methods
likewise other intracranial stents cannot be used to deploy the
PED. In previous reports, the possible causes of device migration
and malposition were explained by some technical faults : 1) in-
adequate vessel wall apposition when deploying the device, and
2) mismatch in diameter between the vessel and the device*'*1,
To prevent technical complications, a complete understanding of
the properties of the flow-diverter and sufficient experiences in

428 The rate of major infarc-

diverters
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endovascular procedure is mandatory.

CONCLUSION

We treated a giant fusiform aneurysm located in the cavernous
segment of left ICA using a PED. After 3 months, angiography
showed complete obliteration of the aneurysm with preservation
of the branched vessels. The patient’s symptoms improved with-
out complication. Safe use of the device requires establishment of
proper indication, and sufficient experience is essential.
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