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Introduction

Stent-assisted coil embolization (SAC) is known to be effective
in the treatment of intracranial aneurysms.1 It has shown
improved therapeutic outcomes and reduced recurrence
rates.2However, there are still cases that require retreatment.
In cases where SAC was performed in previous treatments,
accurately measuring the diameter of the previously placed

stent during imaging can be challenging due to the coil
artifacts, evenwhen using contrast medium. Therefore, deter-
mining how much to pack the coils and the size of additional
stents during retreatment becomes problematic, as it depends
on the position and expansion of the previously placed stent
during the treatment planning.

Here, we report a case where the use of a balloon allowed
for precise assessment of stent deployment.
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Abstract Stent-assisted coil embolization is effective for treating intracranial aneurysms,
improving outcomes and reducing recurrence rates. However, accurately measuring
the diameter of a previously placed stent during imaging can be challenging due to coil
artifacts. This poses difficulties in determining the coil packing and size of additional
stents needed during retreatment. In a reported case, the use of a balloon enabled
precise assessment of stent deployment. A 50-year-old male with a history of basilar
artery-left superior cerebellar artery aneurysm underwent coil embolization, direct
clipping, and stent-assisted coil embolization (SAC) over a span of 14 years. However,
the aneurysm showed reenlargement over time. To address the recurrence, a balloon
was used to assess the previously placed Neuroform Atlas stent. Additional coils were
inserted outside the stent, and a Low-profile Visualized Intraluminal Support Blue stent
was added. Postoperatively, there were no new neurological issues, and a follow-up
magnetic resonance imaging showed no ischemic lesions. Balloon-assisted stent
visualization (BASV) may be a useful method in the retreatment of SAC. It has the
potential to provide valuable information for treatment planning.
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Case Presentation

A 50-year-old male with a history of subarachnoid hemor-
rhage due to the rupture of a basilar artery-left (BA Lt.)
superior cerebellar artery aneurysm 14 years ago. Coil em-
bolization was performed as the initial treatment, but sub-
sequent enlargement of the aneurysm was observed. Six
years after the initial treatment, direct clipping was per-
formed, followed by SAC 11 years later. During SAC, a Neuro-
form Atlas stent (4mm�21mm; Stryker Neurovascular,
Fremont, California, United States) was placed from the Lt.
P1 segment to the BA trunk. Immediate postoperative angi-
ography showed complete occlusion, but over time, reen-
largement of the aneurysm occurred.

Two and a half years after the SAC, additional treatment
was performed for the recurrent portion. Our angiography
machine used was the Allura Clarity FD20/FD15 (Philips
Healthcare) and the contrast agent we used was Iopamidol
300. However, it was unclear how the previously placed
Neuroform Atlas stent in the Lt. P1 to BA trunk was deployed
(►Fig. 1). To assess the deployment of the stent, a balloon
(SHOURYU HR 7mm�7mm; Kaneka, Osaka, Japan) was
navigated into the Neuroform Atlas stent (►Fig. 2A) and

expanded. The balloon closely adhered to the lumen of the
stent, allowing visualization of the stent’s shape (►Fig. 2B)
and measurement of its size (►Fig. 2C). Based on the
measurements, additional coils were filled in the aneurysm
outside the stent, and a Low-profile Visualized Intraluminal
Support (LVIS) Blue stent (4.5mm�18mm; MicroVention
Inc, Tustin, California, United States) was placed as an addi-
tional stent. The treatment was completed with complete
occlusion. Postoperatively, there were no new neurological
abnormalities, and a head magnetic resonance imaging
performed on the following day showed no ischemic lesions.

Discussion

In this case, it was unclear how the Neuroform Atlas (4mm
�21mm) stent placed in the Lt. P1-BA trunk was deployed
during the additional treatment after SAC. By introducing
and expanding a balloon (SHOURYU HR 7mm�7mm) into
the Neuroform Atlas, the balloon adhered to the stent lumen,
allowing visualization of the stent shape based on the
balloon’s form, and enabling size measurements.

From this case, several pointswere elucidated. The use of a
balloon provides a simple method for visualizing the stent.

Fig. 1 (A) In the right vertebral artery angiography, only the visibility markers of the previously placed Neuroform Atlas stent could be seen.
(B) In three-dimensional (3D) rotational angiography (3DRA), measuring the size of the Neuroform Atlas stent was difficult due to the
influence of the contrast agent filling the vessel. (C) In VasoCT (using a 10-fold diluted contrast agent), the stent diameter of the implanted
Neuroform Atlas could not be measured due to artifacts caused by the surrounding coil mass.

Fig. 2 (A) A balloon (SHOURYU HR 7mm� 7mm) was introduced into the lumen of the previously placed Neuroform Atlas during the prior
treatment. (B) Upon inflation within the stent, the balloon intimately adhered to the luminal surface of the stent (indicated by the arrow),
enabling visualization of the stent’s configuration based on the form of the balloon. (C) By measuring the diameter of the expanded balloon, it
was possible to estimate the configuration and diameter of the deployed stent.
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The balloon used in our method is the same as that used for
arterial embolization procedures, requiring no special prep-
arations or techniques. Previous reports have suggested that
cone-beam computed tomography is useful for assessing the
deployment of previously placed stents during retreat-
ment,3,4 and advancements in angiographic imaging tech-
nology, such as the reduction of coil mass artifact, have
improved stent visibility. However, in cases involving large
aneurysms, there are still situations where the status of the
deployed stent remains unclear.5 Consequently, treatment
decisions for additional stents or coils are often based on
empirical size selection without accurately assessing the
diameter of the deployed stent, potentially increasing the
risk of complications such as thrombosis.

For this purpose, it is preferable to use a balloon made of a
soft material. The balloon used in this case was a Super-
Compliant balloon, commonly used as a remodeling technique
during arterial embolization procedures. It is extremely soft
andexpandswhilefitting to the surrounding structures. In this
instance, we used a 7-mm balloon instead of a 4-mm one, as
the sizeof the implantedNeuroformAtlas stentwas4mm,and
therewas a possibility that it had expanded up to amaximum
of 4.5mm. However, during the expansion, meticulous care
was taken to prevent overexpansion and potential damage to
the parent vessel. By using this balloon, it was possible to
accurately assess the size and shape of the stent without
causing damage or disruption to the stent.

Themethod reported in this study is utilizedwhen retreat-
ment is being considered for caseswhere an intracranial stent
was previously placed. Neuroform Atlas is an open-cell stent
with variable diameters upon deployment, making it particu-
larly useful in cases of fusiform or wide-neck aneurysms
where the exact deployment of the stent is unclear.

However, there are some drawbacks to using a balloon. It
temporarily occludes the parent vessel, posing a risk of
embolism. Additionally, overexpansion of the balloon may
cause stent damage or result in the balloon getting caught in
the stent struts, potentially leading to balloon rupture or
displacement of the stent’s position. Caution is required in
these situations.

We selected the LVIS Blue stent as an additional stent,
opting for it due to its closed-cell structure and with the
expectation of achieving a flow diverter effect. Previous
reports have indicated the effectiveness and safety of treat-
ments that involve placing a different type of closed-cell
stent within an open-cell stent, with the expectation of
additional effects.6

In conclusion, visualizing the degree of stent deployment
during retreatment in SAC has been challenging. However,
using a balloon for stent visualizationmay provide a solution
to this problem.

Conclusion

Balloon-assisted visualization of stents may be a useful
method in the retreatment of SAC. It has the potential to
provide valuable information for treatment planning.
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