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ABSTRACT

Background: Standalone coil embolization is often less effective for partially thrombosed intracerebral aneurysms
(PTIA) because of the risk of frequent recurrence if the coil migrates into the thrombus. This report describes a
case of PTIA at the basilar tip in which simple coil embolization using a Target 3D Coil resulted in sustained
remission without recurrence during long-term follow-up.

*Corresponding author: Case Description: The patient was a 63-year-old male who presented with right oculomotor nerve palsy

Noriaki Ashida, after having undergone direct surgery for a basilar artery aneurysm 15 years earlier. Recurrence with partial

Department of Neurosurgery, thrombosis of the basilar artery aneurysm was diagnosed. Target 3D Coil embolization with frame construction

Kobe City Nishi-Kobe Medical in the aneurysmal sac was performed, resulting in the complete disappearance of the aneurysm and improvement

Center, Kobe, Japan. of the oculomotor nerve palsy. Magnetic resonance imaging at five years postoperatively confirmed that the
thrombus had completely disappeared, and there was no recurrence of the aneurysm. The closed loops in the

nonoriaki5511@gmail.com Target 3D Coil may have contributed to the cohesive mass of coils remaining in the sac of the PTIA, potentially
leading to healing.
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Conclusion: The characteristics of the Target 3D Coil may have prevented migration of the coil into the thrombus,
potentially contributing to the successful resolution of the aneurysm.
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Quick Response Code: INTRODUCTION

Partially thrombosed intracerebral aneurysm (PTIA) at the basilar tip is a progressive condition
that is often associated with neurological symptoms because of mass effect.'! No treatment
strategy has been established for PTIA. Clipping through direct surgery is particularly challenging
in cases requiring reoperation, and parent artery occlusion may be impossible depending on the
hemodynamics and location of the aneurysm. Simple coil embolization into the region of blood
flow (aneurysmal sac) of a PTIA is associated with a high recurrence rate, with one contributing
factor being the restoration of blood flow as a result of embedding the coil in a thrombus.® In this
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report, we describe our experience with coil embolization in
a patient with a large PTIA at the basilar tip that presented
with recurrent enlargement and oculomotor nerve palsy
after direct surgery. The aneurysmal sac was treated with
coil embolization, resulting in sustained remission without
recurrence in the long term. The aneurysm disappeared,
and the patient’s neurological symptoms improved. This
report highlights the potential efficacy of the Target 3D Coil
(Stryker Neurovascular, Fremont, CA, USA) when used for
framing to prevent recurrence.

CASE PRESENTATION

A 48-year-old male underwent open surgical wrapping
of an unruptured intracranial aneurysm at the basilar
tip in 2003. Ten years later, final postoperative follow-up
magnetic resonance angiography (MRA) and T2-weighted
imaging (T2WI) of the head revealed blood flow within
the aneurysmal sac, but no evidence of enlargement
[Figure la and b], and outpatient follow-up was concluded.
However, 18 years after surgery, the patient developed right
eyelid ptosis and diplopia, prompting a return visit to the
clinic. Head MRA revealed apparent enlargement of the
basilar artery aneurysm [Figure 1lc], and T2WI showed
a mass measuring 18.6 mm x 17.0 mm X 16.8 mm within
the interpeduncular fossa which exhibited the target sign
and partial flow void [Figure 1d]. Based on these findings,
we made a diagnosis of recurrent enlargement of the basilar
tip intracranial aneurysm, now classified as a large basilar tip
PTIA, resulting in the onset of right oculomotor nerve palsy.

Cerebral angiography demonstrated an inflow of contrast
agent into the neck portion of the PTIA (presumed to be
the aneurysmal sac) measuring 3.4 mm X 3.0 mm and
extending from the basilar tip to the left posterior cerebral
artery [Figure 2a]. Given the postoperative status, clipping by
repeat surgery was predicted to be challenging, and parent
artery occlusion was considered potentially fatal due to the
risk of cerebral infarction. The patient had a history of atrial
fibrillation and was taking warfarin, which raised concerns
regarding the possibility of an excessive antithrombotic state
as a result of the use of antiplatelet agents with concurrent
stenting. Therefore, the decision was made to perform
initial simple coil embolization for the aneurysmal sac, with
consideration of additional stent-assisted therapy for its
rectifying effect during recurrence.

The procedure was performed through the right femoral
artery. A 6-Fr guiding catheter (Envoy; Codman Neuro,
Raynham, MA, USA) was introduced at the C3 vertebral
body level through the right vertebral artery. With the
assistance of a 4-mm x 7-mm balloon catheter (HyperForm;
Micro Therapeutics, Irvine, CA, USA), coil embolization was
initiated using a coil delivery microcatheter (SL10; Stryker
Neurovascular, Fremont, CA, USA). To prevent embedding
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Figure 1: Radiological findings after the initial treatment (a and
b) and at the time of recurrence (¢ and d). (a) MRA image
demonstrating blood flow in the aneurysm at the basilar tip.
(b) T2WI shows a flow void in the aneurysm, but no thrombus is
observed. (c) MRA image showing enlargement of both blood
flow in the aneurysm and the surrounding thrombus. (d) T2WI
illustrates midbrain compression as a result of the thrombus in
the basilar tip. MRA: Magnetic resonance angiography, T2WI: T2-
weighted image.

of the coil in the thrombus, we used a soft 3-mm x 6-cm
Target 3D device as the framing coil; this consisted of closed-
loop secondary coils, allowing the formation of a well-
constructed frame within the aneurysmal sac [Figure 2b].
Five detachable coils (Target 360 UltraSoft 3 mm x 6 cm;
Target helical Nano 2 mm x 2 cm x 2; and Target helical
Nano 1.5 mm X 2 cm X 2) were then inserted into the frame.
After that, the intra-aneurysmal blood flow disappeared,
and the surgery was concluded [Figure 2c and d]. No
perioperative complications were observed.

Follow-up MRA two months after surgery revealed residual
thrombus but no restoration of blood flow to the sac
[Figure 3a]. T2WI showed a tendency for thrombus reduction
and alleviation of midbrain compression [Figure 3b].
Further reduction occurred rapidly, and MRA performed
at six months postoperatively revealed a significant
reduction of thrombus [Figure 3c], with further alleviation
of midbrain compression seen on T2WI [Figure 3d]. The
pupil asymmetry and ocular motor dysfunction associated
with oculomotor nerve palsy improved postoperatively
and eventually resolved. The ptosis remained unchanged,
causing functional impairment in daily life; therefore, at five
months postoperatively, levator resection was performed
using a Gore-Tex suture (CV4), allowing binocular vision.
However, subsequent improvement in ptosis resulted in
increased difficulty with eyelid closure. Approximately two
years later, the suture was removed, allowing the eyelids to
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Figure 2: Cerebral angiographic findings after coil embolization.
(a) Angiographic image showing the region of blood flow in the
basilar tip aneurysm. (b) The frame was created by the Target
3D Coil with balloon assistance. (c) Final image obtained after
coil embolization. (d) Final angiographic image showing the
disappearance of the aneurysmal sac. BA: Basilar artery, PCA:
Posterior cerebral artery.

close successfully. The most recent radiological examination,
performed at five years postoperatively, confirmed the
complete disappearance of the thrombus [Figure 3e]. T2WI
showed that the midbrain compression, once eliminated,
remained resolved [Figure 3f].

DISCUSSION

In the treatment of symptomatic large PTIA, coil
embolization into the aneurysmal sac resulted not only in the
disappearance of intra-aneurysmal blood flow but also in the
complete resolution of PTIA itself. Ultimately, the patient’s
neurological symptoms improved, and his course has been
recurrence-free in the long term.

The recurrence rate following intracranial surgery for large
PTIA is typically higher than that for conventional large
arterial aneurysms, especially when aiming to achieve a
cure by simple coil embolization into the aneurysmal sac of
PTIA, as documented in the literature.>”%!") The mechanisms
of enlargement in PTIA differ from those in typical

Figure 3: Radiological findings at 2 months (a and b), 6 months
(c and d), and 5 years (e and f) after coil embolization. (a) MRA
image revealing residual thrombus at the basilar tip. (b) T2WI
showing that the thrombus has reduced in size, as has the midbrain
compression. (c) MRA image indicating a significant reduction in
thrombus at the basilar tip. (d) T2WI confirms the further reduction
in midbrain compression as a result of thrombus. (e¢) MRA image
demonstrating the complete disappearance of the thrombus.
(f) T2WI shows complete resolution of the midbrain compression.
MRA: Magnetic resonance angiography, T2WI: T2-weighted image.

arterial aneurysms and include subintimal dissection,!"!
wall hemorrhage from vasa vasorum, and progression of
thrombosis.”! Moreover, PTIA has unique characteristics in
terms of the mechanism of recurrence after coil embolization.
While conventional aneurysms often recur as a result of
enlargement of the aneurysmal sac*® or compaction of the
coil,>% PTTA is also associated with coil migration into the
thrombus.® One cause of this is the water hammer effect,®
but the propensity of coils to adhere to the aneurysmal
wall may be another contributing factor. The tendency of
coils to spread outward when attempting to adhere to the
aneurysmal wall can result in the embedding of the coil into
the thrombus, leading to the return of blood flow at the neck
of the aneurysm. In our case, healing was achieved solely by
coil embolization into the aneurysmal sac. This was made
possible by the nature of the Target 3D device, which was
used as a framing coil and tends to remain in place, showing
an inclination to solidify inward. It is presumed that the
coils did not embed into the thrombus but instead remained
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in the neck portion, potentially preventing recurrence and
contributing to the healing effect.

One factor determining the nature of coils in relation to the
aneurysm wall is the configuration of the coil loops. These
loops, which form the secondary coil diameter, can be broadly
categorized as open or closed. Open loops refer to coils where
part of the loop remains unclosed. These loops tend to spread
outward when adhering to the aneurysmal wall. When using
such coils in a PTIA, the coil loops may embed into the
thrombus in the long term, potentially leading to restoration
of blood flow. In contrast, closed loops are fully closed and
remain in place, solidifying inward due to internal forces. The
Target 3D Coil used for framing in this case consists entirely
of closed loops; this coil remains in place and achieves more
than 90% closure.>* The nature of the Target 3D Coil may
have contributed to the cohesive mass of coils remaining in
the PTIA, potentially assisting with healing.

Flow diverter stents with flow-altering effects are now
widely used in the treatment of difficult-to-manage cerebral
aneurysms."! However, in cases involving lesions in the
posterior circulation, there remain many uncertainties
regarding effectiveness and treatment outcomes. There has
been a report on the use of low-profile stents with substantial
flow-diverting effects that entailed the use of multiple
stents.'”! In this case, we contemplated a similar treatment
approach but chose to omit it from the initial strategy to
avoid excessive anti-thrombotic therapy. However, in the
event of recurrence, we plan to consider this as the next
option. Combining a Target 3D Coil with a low-profile stent
that can provide the anticipated flow-diverting effect might
be more effective in terms of preventing recurrence.

Disappearance of the aneurysm itself following treatment
of PTIA has been observed occasionally, but the precise
mechanism remains unclear. The mechanism possibly
includes interruption of the blood supply to the vasa
vasorum as a result of the disappearance of intra-aneurysmal
blood flow,!¥! which is similar to the absorption process
for intracranial bleeding associated with occlusion of
neovascularization in the aneurysm wall and thrombus,!”
and potentially also the involvement of macrophages.!

CONCLUSION

Our case demonstrates the effectiveness of straightforward
coil embolization for a symptomatic large PTIA. The
characteristics of the Target 3D Coil may have prevented
coil migration into the thrombus, potentially contributing
to the successful resolution of the aneurysm. The patient has
remained recurrence-free in the long term. This highlights
the potential for healing with a simplified coil treatment
approach, considering the coil characteristics for a large
PTIA.
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