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Summary

Detachable coils are established as a safe and
effective treatment option for some patients with
intracranial aneurysms. However this treatment
is not useful for the treatment of certain types of
complicated aneurysms. Wide-necked or broad-
based aneurysms are still complicated to em-
bolize because of the risk of coil migration or
coil protrusion into the parent vessel.

The Neuroform stent has recently been intro-
duced for the treatment of complex aneurysms.
The stent functions primarily to provide durable
parent vessel protection during embolization.

This report demonstrates coil migration oc-
curring as a delayed complication of Neuroform
stent-assisedt coil embolization of a small in-
tracranial aneurysm.

Introduction

The treatment of intracranial aneurysms
with endovascular coils has become an impor-
tant and well known alternative to microsurgi-
cal clip placement'”. Detachable coils are es-
tablished as a safe and effective treatment op-
tion for some patients with intracranial aneu-
rysms**. Despite advances in the devices and
techniques for endovascular occlusion of in-
tracranial aneurysms, aneurysmal configuration
remains a technical limiting factor in coiling*.

The application of stent-assisted coiling in in-
tracranial aneurysms offers significant techni-
cal advantages. But stent technology has been

limited primarily by the safely negotiating the
available stiff unique structure.

The author experienced delayed coil migra-
tion under stent-assisted coiling during anterior
choroidal artery aneurysm treatment. The case
is reported together with a literature review.

Case Report

A 66-year-old man with subarachnoid hem-
orrhage (SAH) was admitted in Hunt and Hess
Grade II. The initial brain computed tomogra-
phy (CT) scan revealed significant subarach-
noid blood around both sylvian fissures (Figure
1). Three dimensional (3D)-CT angiography
and diagnostic cerebral angiography showed a
small aneurysm of left anterior choroidal artery
and another region revealed a negative non-
specific finding (Figure 2). Because of the small
size and intolerable dome and neck ratio, we
decided to place a stent before placing the coil.
Pretreatment with antiplatelet agents was not
done. A 3.5 cm x 15 mm Neuroform stent (Bo-
ston Scientific/Target Therapeutics, Inc., Natick,
MA) was deployed, followed by endovascular
occlusion. A single 2 mm x 2 cm Guglielmi de-
tachable ultrasoft coil (Boston Scientific) was
introduced into the aneurysm. An unsubtracted
image shows the stent and coil in place (Figure
3). The patient was discharged from the hospi-
tal 14 days after admission without any neuro-
logical deficits. After ten months, follow-up
cerebral angiography showed coil migration
(Figure 4).
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Figure 1 Initial non-contrast brain CT scan reveals hyper-
dense subarachnoid hemorrhage in the basal cistern and left
sylvian fissure.

Discussion

The endovascular treatment of intracranial
aneurysms with detachable coils has developed
into a widely used and effective technique*.
Despite increasing clinical experience and
technological improvements, endovascular tre-
atment still has inherent risks of morbidity and
mortality’. In particular, this treatment is not a
useful option for the treatment of certain types

of complicated aneurysms: wide-necked or
broad-based aneurysms are still complicated to
embolize because of the risk of coil migration
or coil protrusion into the parent vessel *’.

The application of an endovascular stent as
an adjunctive technique to coil embolization
has evolved rapidly in recent times’. The Neu-
roform stent, a Nitinol self-expanding stent de-
livered through a microcatheter, offers several
substantial advantages over the preexisting bal-
loon expandable coronary stents primarily re-
lated to the increased flexibility of the stent
and delivery system, which allows safe negotia-
tion and deployment within even the most tor-
tuous segments of the cerebrovasculature "',

The stents come in a variety of diameters
and lengths, ranging from 2.5 to 4.5 mm and 10
to 20 mm. The ultrathin property of the stent
struts makes the stent essentially radiolucent,
and this is offset by four radiopaque platinum
marker bands at each end. In addition, it is
composed of six to eight cells that are joined to
one another®'. The stent is ‘open-cell’ with
two fusion points between stent elements. The
cell size between elements ranges from 2.0 to
2.7 Fr. The open cell design with only two fu-
sion points makes the Neuroform stent system
highly flexible and is large enough to allow pro-
trusion and migration of coils *'*!.

Stent-assisted coiling provides important
technical and theoretical advantages®’'". By
providing secure and durable protection of the
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Figure 2 Three dimensional (3D) CT angiography and digital subtraction angiography at admission. A) 3D CT angiography
shows a small anterior choroidal artery aneurysm in the left internal carotid artery. B) Oblique view of left ICA angiography

shows an aneurysm in the anterior choroidal artery.
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Figure 3 A) Immediately post treatment, oblique view unsubtracted left ICA angiography demonstrating a residual filling in
aneurysm. B) Oblique view demonstrating an optimal stent position.

parent vessel, a broad-necked aneurysm theo-
retically could be more completely packed with
coils with less risk of rupture, coil migration
and parent artery obstruction. The stents may
produce flow redirection and disruption of the
aneurysm inflow and outflow zones resulting in
hemodynamic change of the parent vessel-
aneurysm complex. This hemodynamic change
may help to reduce coil compaction in the re-
gion of the inflow zone and prevent subsequent
growth of the aneurysm. In addition, the stent
potentially provides a physical matrix for en-
dothelial growth and allows appropriate re-
modelling of the parent vessel along the
aneurysm neck .

Complete isolation of the aneurysm from the
circulation is the obvious goal of both open and
endovascular treatment. In various endovascu-
lar series, complete aneurysm occlusion rates
between 21% and 84% when using detachable
coils are reported ", the relatively broad range
being explained by differences in aneurysm
size and morphological composition. In partic-
ular, this might be of limited use in small acute-
ly ruptured, wide-necked aneurysms. These
small aneurysms are frequently encountered
and the endovascular treatment of these le-
sions can be technically demanding.

Small aneurysms are also associated with an
increased incidence of intraprocedural rupt-
ure ', Ricolfi et Al observed four procedure
related perforations in small aneurysms only (4
mm or smaller diameter). Viduela et Al re-
ported that two of three perforated aneurysms

measured 3-4 mm in diameter. Small aneurysms
make for challenging aneurysm catheterization,
risk of dome perforation by the microcatheter,
the load and jumping phenomenon, and diffi-
culty placing multiple coils'®. In many patients
with small aneurysms, it is often not possible to
place more than a single coil. Therefore, ap-
proximate coil selection is very important.

As stated above, the Neuroform stent has an
open-cell structure and the cells are arranged
at an interval of about 2 French. In particular,
care should be taken that the coil does not pro-

Figure 4 Follow-up angiography ten months after treat-
ment. Oblique unsubtracted view of left ICA angiography
shows a coil migration into the distal middle cerebral artery.

67



Coil Migration under Stent-Assisted Embolization

C.S. Cho

lapse or migrate because the intervals between
cells may be widened more than 2 French if a
stent is positioned between convexities>*. In-
terventionists should always bear in mind pos-
sible coil migration. Additionally, it has been
reported that stent malposition, thromboem-
bolism, etc. are included in the complications
related to stent-assisted coiling®", but there is
no specific report in the literature focusing on
coil migration under stent-assisted endovascu-
lar treatment.

The stent-assisted coiling method may repre-
sent a therapeutic option, especially in the
treatment of complex aneurysms, in which di-
rect coiling is not considered feasible or be-
lieved to be too dangerous. However, the au-
thor did experience coil migration in stent-as-
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