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Thrombosis and Recanalization of Small Saccular
Cerebral Aneurysm : Two Case Reports and
a Suggestion for Possible Mechanism
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Reports of thrombosis and recanalization of cerebral aneurysm are rare. We report two cases of small, saccular aneurysms in which spontaneous
thrombosis had occurred during the preparation for endovascular coiling. Also, we review reported cases and propose the presumed pathogenesis.
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INTRODUCTION

The incidence of spontaneous thrombosis of cerebral aneu-
rysm is about 1-2% of ruptured aneurysms”. Spontaneous
thrombosis of cerebral aneurysm is considered as a hemody-
namically unstable status, and the natural history of giant or
large aneurysm has been suggested (growth, recanalization, and
even rupture or thromboembolic event)**®'9. However, the re-
ports on recanalization of small aneurysm after spontaneous
thrombosis are rare, and the natural history is still unknown.

We present two cases of spontaneous thrombosis and recana-
lization of small saccular aneurysms, and suggest a presumed
mechanism, and its clinical significance®.

CASE REPORT

Case 1

A 52-year-old woman presented to the emergency room with
a sudden-onset stuporous mentality. The medical history was
significant for hypertension and diabetes, for which the patient
was taking oral medications. In addition, the patient was suffer-
ing from angina, and was taking 100 mg of aspirin daily.

Brain computed tomographic (CT) scans revealed a subarach-
noid hemorrhage (SAH) at the basal cistern and both sylvian
fissures, mainly on the left side. Three-dimensional (3D) CT re-

construction revealed an aneurysm at the basilar bifurcation
and at left anterior choroidal artery. The basilar bifurcation an-
eurysm was 10x10 mm in size, with a broad neck (9 mm). The
left anterior choroidal artery aneurysm was 3x6 mm in size,
with an irregular shape (Fig. 1A). Based on the distribution of
the hematoma and the shaped of aneurysms, we considered the
left anterior choroidal artery aneurysm to be ruptured and de-
cided to perform an emergency endovascular coil embolization
on the day of admission.

Under general anesthesia, we performed induced hypoten-
sion below 60 mm Hg of mean arterial pressure. Baseline cere-
bral angiography revealed that the left anterior choroidal artery
aneurysm had decreased in size compared to that found in the
3D angiography (Fig. 1B, C). Additionally, we could not ob-
serve contrast filling from the distal part of the aneurysm. Be-
cause partial occlusion of the aneurysm might increase the risk
of rebleeding after thrombolysis, we decided not to perform coil
embolization'”. Also, given the patient’s conditions (aspirin
medication and pulmonary edema combined with pneumonia),
we could not perform aneurysm clipping at early stage.

Follow-up angiography 7 days later demonstrated complete
recanalization of the distal part of the aneurysm (Fig. 1D, E).
Accordingly, we performed surgical clipping, and the patient re-
covered and was discharged with a Glasgow outcome scale
(GOS) score of 5.
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Case 2

A 58-year-old man was admitted to
our neurosurgical department for the
evaluation of headache and dizziness
that occurred several months earlier.
The patient’s past medical history was
unremarkable. On admission, the pa-
tient had no neurological signs or ab-
normal hematological findings includ-
ing coagulation time.

Brain 3D CT angiography revealed a
3x1.7 mm aneurysm in the basilar bi-
furcation, and a 3x1.5 mm aneurysm in
the proximal middle cerebral artery
(MCA). We decided to perform endo-
vascular coil embolization with consent
from family members.

Under general anesthesia, we per-
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formed endovascular coiling. Baseline
angiography revealed small aneurysm
in the proximal MCA (Fig. 2A). We
placed a guiding catheter into the proxi-
mal internal cerebral artery, and the
microcatheter was placed in the proxi-
mal MCA. Subsequent road map and
angiography revealed complete disap-
pearance of the right MCA aneurysm
without evidence of vasospasm (Fig.
2B). Therefore, we only performed a
coil embolization of the basilar bifurca-
tion aneurysm.

The follow-up angiography 48 days
later confirmed complete recanaliza-
tion of the right MCA aneurysm (Fig.
2C). We performed coil embolization

Fig. 1. Brain 3-dimensional computed tomographic scan (A) reveals left anterior choroidal artery
aneurysm, 3x6 mm in size (white arrow). Rotational angiography (B) and left lateral internal carotid
artery angiography (C) shows a partial thrombosis of the distal part of the aneurysm (black and
white arrow) compared to the findings of previous angiography. Follow up angiography (D and E) 7
days later demonstrates recanalization of the thrombosed aneurysm (black and white arrow).

) reveals proximal middle cerebral artery aneurysm, 3x1.5 mm in

Fig. 2. Cerebral anglography
size (black arrow). Subsequent anglography (B) shows complete disappearance of the aneurysm
(black arrow). Follow up angiography (C) seven weeks later demonstrates complete recanalization
of the aneurysm (black arrow).

without any complications.

DISCUSSION

Several mechanisms have been reported to contribute to spon-
taneous thrombosis of cerebral aneurysms. We show a summary
of reported cases of spontaneous thrombosis (Table 1). It is well
known that spontaneous thrombosis in giant or large aneurysm
is related to the ratio of aneurysm volume to neck size, as have
been demonstrated in an animal model of aneurysm". The blood
flow within giant or large aneurysms is slow and turbulent, which
may induce spontaneous thrombosis.

However, hemodynamic or local factors seem to be more im-
portant in spontaneous thrombosis of small aneurysms. Spetzler
et al® reported a case of small aneurysm that disappeared and
reappeared. They did refer to the possible effect of anti-fibrino-
lytic agent or vasospasm. The angiographic procedure itself has
been also proposed. Non-ionic contrast media has been reported
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to have thrombogenic potential®. Systemic hypotension was
postulated as a potential mechanism for spontaneous thrombo-
sis”. Nakajima et al."” suggested aneurysmal shape and the sur-
rounding clot as putative factors related to the intermittent ap-
pearance of the aneurysm.

In this report, we were uncertain as to the mechanism of
spontaneous thrombosis in these small aneurysms, but have
considered two possibilities. Induced hypotension under gener-
al anesthesia might have played some role in the spontaneous
thrombosis. We usually adopt systemic hypotension (mean ar-
terial pressure below 60 mm Hg) after the induction of general
anesthesia in the patient with ruptured intracranial aneurysm.
We presumed that sudden decrease of blood pressure might re-
sult in circulatory delay and spontaneous thrombosis of ruptured
aneurysm under increased intracranial pressure. Bohmfalk and
Stroy? postulated systemic hypotension as a possible mechanism
for angiographic disappearance of aneurysm. The other was the
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Table 1. Presumed mechanisms of spontaneous thrombosis of cerebral aneurysms in published reports

Size and location of the Pathogenesis of spontaneous thrombosis
Years (author)
aneurysm Ruptured aneurysm Unruptured aneurysm

1974 (Spetzler et al.)*” Small, frontopolar artery  Anti-fibrinolytics/vasospasm
1980 (Bohmfalk and Story)” ~ Small, ACA Systemic hypotension
1992 (Hamilton and Dold)"”  Small, A-com artery Vasospasm
1995 (Brownlee et al.)” Large, A-com artery Large volume to orifice ratio
2000 (Nakajima et al.)” Small, distal ACA Aneurysmal shape/the surrounding clot
2001 (Ohta etal.)” Large, distal SCA Large volume to orifice ratio
2003 (Cohen et al.)" Large, MCA Surrounding hematoma
2004 (Hans et al.)"” Small, ICA Change in cerebral hemodynamics
2007 (Cohen et al.)” Small, PICA Not commented

Small, P-com artery

Large, A-com artery
2007 (Greenberg et al)” Small, MCA Not commented
2007 (Nakau etal.)"® Samll, SCA Clot formation within the aneurysm
2007 (Jayakumar et al.)" Large, P-comartery (R)  Endothelial injury due to contrast media/ Endothelial injury due to contrast media/

vasospasm vasospasm of parent artery due to mass effect
of thrombosed aneurysm

Small, basilar artery (UR)

Giant, ICA (UR)

Small, basilar artery (R)
2009 (Hassan et al.)"” Small, ACA Angiography procedure
2009 (Su et al.)”” Small, A-com artery Sluggish intra-aneurysmal flow
2012 (Choi et al.)” Small, MCA Angle of inclination between aneurysm and neck
2012 (Kim etal.)"” Large, MCA Large volume to orifice ratio
Our case Small, Acho artery (R) Induced hypotension during general anesthesia ~ Blood flow stagnation due to catheter

Small, MCA (UR)

ACA : anterior cerebral artery, A-com : anterior communicating, SCA : superior cerebellar artery, MCA : middle cerebral artery, ICA : internal carotid artery, PICA : pos-
teroinferior cerebellar artery, P-com : posterior communicating, R : ruptured, UR : unruptured, Acho : anterior choroidal

result of blood flow stagnation from the microcatheter during
endovascular procedure. In case 2, spontaneous thrombosis oc-
curred before the selection of the aneurysm by microcatheter
and microguidewire. Also, there was no angiographic evidence
of vasospasm. Accordingly, we presumed that blood flow stag-
nation due to the microcatheter caused spontaneous thrombosis
in small aneurysm. Szajner et al.*? suggested vasospasm in addi-
tion to flow arrest from microcatheter and microguidewire dur-
ing coli embolization as a possible etiology of spontaneous
thrombosis in small aneurysms.

In summary, spontaneous thrombosis in ruptured small sac-
cular aneurysms may attribute to anti-fibrinolytic agent, vaso-
spasm, systemic hypotension, surrounding clot, and contrast
media. The contrast media and blood flow stagnation may be
possible etiologies in unruptured cases. Especially, spontaneous
thrombosis of ruptured small aneurysms may occur during the
early period after SAH and could be recanalized within the
next few weeks*'” .

CONCLUSION

Spontaneous thrombosis of small saccular aneurysm is attrib-

uted to a number of factors. Induced hypotension and endovas-
cular instruments may play a role in the occurrence of spontane-
ous thrombosis in small aneurysm.
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