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ABSTRACT

Background: Various degrees of thrombosis have been reported in patients with giant aneurysms. However, small,
unruptured aneurysms rarely resolve spontaneously. Herein, we report a case of a small unruptured aneurysm in
the clinoid segment (C3) of the left internal carotid artery (ICA) that showed almost complete occlusion at the
1-year follow-up.

Case Description: A 66-year-old woman developed a subarachnoid hemorrhage on the left side of the
perimesencephalic cistern. Cerebral angiography performed on admission revealed no evidence of hemorrhage.
Subsequent cerebral angiography on day 12 revealed a dissecting aneurysm on a branch of the superior cerebellar
artery (SCA), and the patient underwent parental artery occlusion with 25% n-butyl-2-cyanoacrylate. The
postoperative course was uneventful, and the patient was discharged on day 22 with a modified Rankin Scale
score of 1. The 1 year follow-up cerebral angiogram demonstrated that the dissecting aneurysm in the SCA
branch remained occluded. Notably, a small 2-mm unruptured aneurysm in the clinoid segment (C3) of the
left ICA, which was present at the onset of subarachnoid hemorrhage, was almost completely occluded without
intervention. Magnetic resonance angiography 1 year after spontaneous resolution of the aneurysm showed no
apparent recurrence.

Conclusion: This case highlights that even small, unruptured aneurysms can develop spontaneous occlusions.
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INTRODUCTION

Intracranial aneurysms can partially or completely disappear on neuroimaging studies due to
thrombosis.!*”) In giant aneurysms, various degrees of thrombosis have been reported to occur in
50% of cases, with the rate of complete occlusion ranging from 13% to 20%.!"” The mechanism of
this phenomenon is thought to involve slow and disturbed blood flow within the aneurysmal sac,
which causes blood stagnation, resulting in thrombosis.**! In contrast, unruptured non-giant
aneurysms rarely resolve spontaneously.!»*>1¢181%] Herein, we report a case of a small unruptured
aneurysm in the clinoid segment (C3) of the left internal carotid artery (ICA) that showed almost
complete occlusion without any intervention at the year follow-up.
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CASE REPORT

A 66-year-old woman without a notable medical history
was brought to her primary physician with a sudden onset of
occipital pain while swimming. She was referred to our hospital
after a computed tomography (CT) scan showed a subarachnoid
hemorrhage on the left side of the perimesencephalic cistern
[Figure 1a]. On admission, she was alert with no neurological
deficits such as hemiplegia. Blood tests revealed no
abnormalities in coagulation. Digital subtraction angiography
(DSA) performed on the same day revealed an aneurysm
measuring 1.9 mm at the neck and 2 mm deep in the clinoid
segment of the left ICA [Figure 1b]. However, other sources
of hemorrhage were suspected due to the inconsistency in
hematoma distribution and site of the aneurysm, in addition
to its oval shape. On day 12 after onset, subsequent DSA
revealed no morphological changes in the ICA aneurysm,
and angiographic vasospasm was not apparent. However, a
dissecting aneurysm measuring 2 mm was found on a branch
of the left superior cerebellar artery (SCA), which was thought
to be the source of the bleeding, and parent artery occlusion
was performed urgently with 25% n-butyl-2-cyanoacrylate
[Figure 1c and d]. Magnetic resonance imaging (MRI) the next
day showed scattered infarcts in the left SCA region, but the
postoperative course was favorable. She was discharged with
a modified Rankin scale score of 1 on day 22 after the onset.
Follow-up DSA performed 1 year after endovascular treatment
showed no recurrence of the dissecting aneurysm in the SCA.
Notably, although the aneurysm of the left ICA was untreated,
spontaneous, almost complete occlusion was achieved, with
a slight bulge remaining at its neck [Figure 2a]. Magnetic
resonance angiography 1 year after the disappearance of the
aneurysm showed no apparent recurrence [Figure 2b].

DISCUSSION

Spontaneous resolution of cerebral aneurysms is common
in ruptured aneurysms,” dissecting aneurysms,? giant
aneurysms,”! traumatic aneurysms,” mycotic aneurysms,?
revascularization surgery for Moyamoya disease,'!! treatment
of arteriovenous malformation,” and flow alteration
for aneurysms,’® but rarely occurs in small unruptured
aneurysms.[*>19181%1 The main etiology is thought to
be thrombosis, and it is well known to occur in giant
aneurysms. Thrombosis is associated with the morphological
features of giant aneurysms with large dome volumes and
narrow necks.”'® It is thought that slow and turbulent blood
flow induces blood flow stagnation, leading to thrombosis.
Computational fluid dynamics demonstrated the existence
of a shear-rate threshold below which a thrombus could
form within the aneurysm.'*'* Thrombosis is also relatively
common in ruptured aneurysms, and complete thrombosis
occurs in 1-2% of cases.”®) The mechanism can be related
to hypotension, vasospasm, and damage to the arterial
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Figure 1: (a) Computed tomography scan on admission showing
subarachnoid haemorrhage on the left side of the perimesencephalic
cistern. (b) Three-dimensional digital subtraction angiography
(3D-DSA) performed on admission showing a saccular aneurysm
measuring 1.9 mm at the neck and 2 mm in depth in the left
internal carotid artery (ICA). (c and d) 3D-DSA on day 12 before
and after parent artery occlusion with 25% n-butyl-2-cyanoacrylate
performed for a dissecting aneurysm in the branch of the left
superior cerebellar artery.

Figure 2: (a) One year follow-up three-dimensional digital subtraction
angiography showing spontaneous, almost complete occlusion of the
Internal carotid artery (ICA) aneurysm with a slight bulge remaining
at its neck. (b) Magnetic resonance angiography one year after
disappearance of the aneurysm showing no apparent recurrence.

walls.”! Other etiologies proposed to cause thrombosis
include intimal injury due to intra-aneurysmal turbulent
flow, hemodynamic changes in the parent artery, and
increased coagulability."”

However, the spontaneous disappearance of small unruptured
aneurysms is rare, and the underlying mechanism has not
been clarified. Despite the lack of configuration features
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that predispose patients to thrombus formation, ischemic
events have been reported in small unruptured saccular
aneurysms, and distal clot embolization from the aneurysmal
sac is the most common mechanism.!® This fact suggests that
thrombosis is associated with the radiological disappearance
of small, unruptured aneurysms.™ To the best of our
knowledge, eight cases of the spontaneous disappearance
of unruptured aneurysms, including our case, have been
reported [Table 1].4516181] Seven of the eight were anterior
circulation aneurysms, consistent with the characteristics of
complete spontaneous thrombosis in unruptured non-small
aneurysms.!'® Classifying these small aneurysms based on
their position within the cerebral vasculature,® six were
sidewall type, and two were bifurcation type. The most
common site was the clinoid segment of the ICA in three
cases, all of which were classified as the side-wall type.'®1] A
study of computational fluid dynamics using 10 mm diameter
porous media modeling demonstrated that bifurcation-type
aneurysms have great variation in intra-aneurysmal flow
and require a higher volume embolization rate to achieve
a given volume of stagnant flow during coiling procedures
when this type of aneurysm is more oblique to the parent
artery." On the other hand, the volume embolization rate
was independent of the aneurysm angle for side-wall type
counterparts.’? Bifurcation-type aneurysms may be less
prone to thrombosis, and these results may also apply to
small aneurysms.

The interval between the identification and disappearance of
small aneurysms ranges from 1 to 15 years, and the degree of
disappearance varies."#*1618% According to Choi et al. and
Begley et al.**) small unruptured aneurysms disappeared
only partially, and Yokoya et al. reported the disappearance
of a small unruptured aneurysm in the C3 segment of the
ICA; however, three-dimensional DSA revealed that a slight
bulge of the aneurysmal neck remained, as observed in the
present case."”! Moreover, Akimoto et al. reported that small
unruptured aneurysms of the distal anterior cerebral artery
regressed and eventually disappeared over 5 years."! In
our case, magnetic resonance angiography was performed
6 months after diagnosis of the aneurysm; however, due to
its small size, morphological changes over time could not be
assessed.

Yamada et al. showed the spontaneous disappearance of
small unruptured aneurysms in the clinoid segment of the
ICA with intra-aneurysmal T2 high intensity, suggesting
thrombosis."® Neuroimaging features of thrombotic
aneurysms are characterized by various high densities
within the aneurysms on CT and heterogeneous T1 and
T2 signals on MRI, representing differences in the timing
of thrombus formation.["”) However, in small thrombotic
aneurysms, these features may be missed due to imaging
resolution issues. In our case, the aneurysm was too

Table 1: Summary of cases of spontaneous disappearance of small unruptured cerebral aneurysms.
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Follow-up

Duration until Status of
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Location Side-wall or
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small for CT and MRI to show any findings indicating
a thrombus. However, it could still be a thrombosed
aneurysm.

There is no consensus regarding the management of small
thrombotic aneurysms. Vandenbulcke et al. reported that
none of the 13 (0%) thrombotic aneurysms measuring
<10 mm ruptured, although one of 6 (17%) measuring
10-20 mm and 2 (100%) larger than 20 mm thrombotic
aneurysms ruptured, and that aneurysm size was the factor
predicting rupture.’®! The risk of rupture is low in small
thrombotic aneurysms, whereas large or giant thrombotic
aneurysms are at risk of rupture, and therapeutic intervention
is recommended. However, even small thrombotic
aneurysms can cause ischemic events.®” According to Cohen
et al., ischemic events due to small thrombotic aneurysms
occurred in 3 of 4000 stroke patients (0.075%).[° Although
small thrombosed aneurysms often have a low thrombus
volume, resulting in a good neurological prognosis,
antiplatelet therapy is recommended to prevent recurrent
ischemic events.®1°l

In addition, Akimoto et al. reported a small unruptured
aneurysm of the distal anterior cerebral artery that
completely occluded spontaneously but recurred 2 years
later,"! linking it to a potential risk of recanalization in
thrombosed aneurysms." Long-term follow-up is required
even if the spontaneous disappearance of small unruptured
aneurysms is observed.

CONCLUSION

Here, we report the spontaneous disappearance of a small
unruptured aneurysm in the clinoid segment of the ICA. The
etiology of this phenomenon has not yet been elucidated.
However, neuroimaging findings suggested that this may be
related to thrombosis. Long-term follow-up is required due
to the potential risk of recanalization and ischemic stroke, in
addition to clarifying the etiology.
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or position of the Journal or its management. The information contained in this article should not be considered to be
medical advice; patients should consult their own physicians for advice as to their specific medical needs.
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