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A ruptured blister-like aneurysm of the internal carotid artery is a rare event with a high
risk of recurrence and mortality. Selecting an appropriate treatment modality remains chal-
lenging due to a lack of consensus or specific recommendations in the literature. In this

article, we present the case of a 68-year-old man who presented with ruptured blister-like
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aneurysms in the supraclinoid portion of the internal carotid artery. The patient was diag-
nosed and successfully managed using an endovascular coil embolization technique at our
hospital. We aim to illustrate and share our experiences with this rare occurrence, which
may assist in the treatment of similar cases in the future.

Coil © 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

Blister-like aneurysm (BA) of the internal carotid artery (ICA) is
a rare, small aneurysm that accounts for approximately 0.5%—
2.0% of ruptured intracranial aneurysms and is associated
with high morbidity and mortality rates [1,2]. BA of the ICA is
defined as a small-sized aneurysm located on the dorsal wall
of non-branching sites of the supraclinoid ICA, which are typi-
cally diagnosed after rupture [3,4]. The wall of the aneurysm is

thin, unstable, and fragile, with a marked tendency to rupture
and recur after treatment [5,6].

BAs should be treated as soon as possible using vari-
ous microsurgical techniques, such as clipping, wrapping-
clipping, and surgical trapping techniques, or endovascular
approaches using coils; coils and stents; multiple stents; flow-
diverter stents; or vessel occlusion [3,4,7,8]. To date, no stan-
dard method exists for ruptured BA treatment and no pub-
lished guidelines exist for the management of BAs. Here, we
present a case of a ruptured BA in the supraclinoid ICA that
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Fig. 1 - (A) Diffuse subarachnoid hemorrhage on computed
tomography image pre-intervention. (B) 3-dimensional
digital subtraction angiography (3D-DSA) image showing a
blister-like aneurysm arising from the right supraclinoid
ICA (arrow). (C) Image obtained following coil deposition
(white arrow) with balloon assistance (black arrow). (D) DSA
image after intervention demonstrating complete
aneurysm occlusion.

was successfully treated with coil embolization at Hanoi Med-
ical University Hospital, in addition to a review of the litera-
ture.

Case report

A 68-year-old male patient with a history of smoking for many
years presented with symptoms of severe headache, falling
while walking, nausea without vomiting, and slight fever for
approximately 7 hours. At the time of admission, the patient
was conscious, with a Glasgow Coma Scale score of 15 and a
body temperature of 38°C, but neither a stiff neck nor any focal
neurological signs were detected.

A non-contrast computed tomography (CT) scan showed
both diffuse and acute subarachnoid hemorrhage (SAH) in the
basal cisterns and bilateral cerebral sulci (predominantly on
the right side; Fig. 1A). Digital subtraction angiography (DSA)
images revealed a ruptured BA measuring 2.5 x 4.1 mm, with a
neck diameter of 2.5 mm, arising from the dorsal wall and the
non-branching site of the right supraclinoid ICA (Fig. 1B). Be-
cause the BA had a narrow neck with a high risk of recurrent
rupture and the potential for cerebral bleeding, we opted to
perform a balloon-assisted coiling technique. Two coils (Prime
coils — ev3/Covidien), sized 2.5 x 40 mm and 1 x 20 mm, were
successfully placed into the aneurysm with the balloon (Hy-
perGlide, ev3/Covidien), which was not inflated in the parent
vessel in front of the neck of the aneurysm (Fig. 1C). This tech-

Fig. 2 - (A) Non-contrast computed tomography image, 15
hours after intervention, showing that the lateral ventricles
were dilated. (B) Digital subtraction angiography
re-examination after intervention revealed complete
occlusion of the aneurysm without vasospasm of the
parent artery.

Fig. 3 - (A) Fluid-attenuated inversion recovery axial image
revealed no dilation in either lateral ventricle. (B) Twenty
days after the intervention, a follow-up 3-dimensional
time-of-flight image showed no recurrence of the
aneurysm.

nique was necessary to prevent the coils from protruding into
the parent artery. In addition, if the aneurysm ruptured dur-
ing placement, the balloon could be inflated to temporarily oc-
clude the parent artery and allow for successful coiling. An an-
giogram performed immediately after embolization showed
the complete occlusion of the BA (Fig. 1D), and the patient was
successfully awakened after the intervention (Glasgow Coma
Scale score was 15).

Approximately 15 hours following the intervention, the pa-
tient presented with decreased consciousness, with the Glas-
gow Coma Scale score of 11. The CT scan showed no change
in the cerebral hemorrhage relative to the image before the
intervention, and no cerebral parenchymal infarction was ob-
served. However, the ventricular system appeared dilated due
to a hematoma blocking the circulation of the cerebrospinal
fluid (Fig. 2A). DSA re-examination was performed, and the im-
ages demonstrated the complete occlusion of the aneurysm
without extravasation of the contrast agent (Fig. 2B). The pa-
tient underwent emergency external ventricular drainage, af-
ter which the patient was fully conscious, with no neurological
deficits. The drain was removed after 14 days.

After 20 days of treatment, brain magnetic resonance imag-
ing (MRI) was performed, which showed that the ventric-
ular system was not dilated, and time-of-flight (TOF) mag-
netic resonance angiography did not detect an aneurysm
(Figs. 3A and B).
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Discussion

BA of the supraclinoid ICA is often small and wide-necked, lo-
cating at a non-branching site in the dorsal wall of the artery
[4]. The patient in this report presented the typical features of
a ruptured BA in the supraclinoid ICA. Due to the high risk
of re-rupture and the narrow aneurysm neck, we opted to
use balloon-assisted coil embolization to repair the aneurysm.
Ruptured BAs lack the intima layer and collagen tissue; how-
ever, these aneurysms are typically covered by a thick throm-
bus, which improves the stability of the BA wall, allowing
some patients to be treated with coil embolization during the
late stage [9,10]. To date, the treatment and follow-up of BAs
remain difficult [11].

In 2004, Tanoue et al. [10] reported a case of a ruptured BA
of the supraclinoid ICA that was successfully treated with coil
embolization 40 days after admission. In another report, in
2006, Ezaki et al. [9] reported a case of a ruptured BA, for which
DSA images obtained 3 days after hemorrhage revealed a mor-
phological shift in the aneurysm from a BA to a saccular type.
After 19 days, the patient underwent coil embolization with-
out complications. After 1 month, the patient was subjected to
repeat angiography, and DSA images demonstrated the com-
plete embolization of the aneurysm.

Balloon-assisted coil embolization can be performed to
treat a ruptured BA during the late period of SAH [12]. The wall
of the aneurysm consists of a thin fibrous adventitial layer
with a focal defect of the internal elastic lamina, resulting in a
high risk of rupture during the placement of the coil emboliza-
tion [12,13]. The advantage of using coil embolization to treat
BAs is that this approach does not require antiplatelet ther-
apy either before or after the intervention [12]; however, coiled
embolization is not considered an optimal approach for the re-
pair of ruptured BAs. Coiled embolisms are recommended as
a potential initial treatment, followed by the later placement
of flow-diverter stents [12,13].

Microsurgical clipping or traditional endovascular tech-
niques used to repair aneurysms may be associated with a
high rate of recurrence and mortality [12]. Flow-diverter stents
represent one option for the repair of ruptured BAs due to the
endoluminal nature of arterial reconstruction. Flow-diverter
stents lead to leads to stasis, thrombosis, and aneurysm re-
gression due to the disruption of the blood flow into the
aneurysm sac [14]. Flow-diverter stents provide high rates of
complete occlusion, with good long-term neurological out-
comes for the treatment of ruptured BAs [12]. In 2016, Lin-
fante et al. [14] used a Pipeline Embolism Device in 10 patients
to treat ruptured BA, resulting in the immediate occlusion or
near occlusion of the aneurysms in 9 of 10 patients. Long-term
follow-up angiography showed the continued complete occlu-
sion of the aneurysm in these successfully treated patients.
Therefore, the use of flow-diverter stents represents a safe and
effective method for ruptured aneurysm treatment.

In this case, the patient was successfully treated with coils
instead of a flow-diverter stent. Because of the narrow neck,
with a diameter of 2.5 mm, the dome-to-neck ratio was 1.6,
which made the deposition of embolizing coils possible. We
performed a coil embolization of the aneurysm using a bal-
loon to prevent coil protrusion into the lumen and provide a

mechanism for the temporary occlusion of the parent vessel if
the aneurysm ruptured during the intervention. Cerebral DSA
and brain MRI images revealed that the aneurysm was com-
pletely removed (Class I according to Roy-Raymond [15]). The
patient will be monitored by DSA for follow-up after 6 months.
We will consider using the placement of a flow-diverter stent
if the aneurysm recurs.

Conclusion

Ruptured cerebral aneurysms must always be considered in
patients with SAH, and a careful examination must be per-
formed to avoid misdiagnosis. Our patient had a ruptured BA
arising from the dorsal wall and non-branching site of the
right supraclinoid ICA. Balloon-assisted coil embolization rep-
resents a viable technique for the treatment of narrow-necked
aneurysms. Regular follow-up is necessary in such cases, and
a flow-diverter stent should be considered as a potential treat-
ment option if the aneurysm recurs in this patient.
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