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a b s t r a c t 

Unruptured giant intracranial aneurysms (GIAs) are characterized by their size, which ex- 

ceeds 25 mm, and these conditions account for approximately 5% of all aneurysm cases. 

Furthermore, it typically develops in women during the fifth to seventh decade of life. Com- 

pared to small aneurysms, which cause subarachnoid hemorrhage, GIAs can manifest as 

masses or ischemic effects caused by thromboembolism. An elderly female patient, aged 

67, was admitted to the hospital with a primary complaint of sudden facial sensory loss on 

the left side and vomiting. There was also a history of double vision accompanied by left 

ocular movement disturbance and gradually developed localized headache on the left side. 

Furthermore, a contrast head magnetic resonance angiography (MRA) revealed the pres- 

ence of a high-flow giant aneurysm, measuring 30.7 × 31.8 × 27.2 mm in the cavernous 

segment of the left internal carotid artery (ICA). Cerebral angiography showed the absence 

of flow on the left ICA due to total occlusion. After cerebral angiography, the patient re- 

mained conscious but exhibited some neurological deficits, which were identical to the ini- 

tial symptoms observed during hospitalization. Cases of spontaneous thrombosis in GIA are 

extremely rare. However, radiological examination, particularly angiography, can be used to 

diagnose spontaneous thrombosis in unruptured GIAs to ensure that the patient receives 

the right treatment. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Introduction 

Unruptured giant intracranial aneurysms (GIAs) are charac-
terized by their size, which exceeds 25 mm [1] . Furthermore,
it accounts for 5% of aneurysm cases [1] and is commonly
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found in women in their fifth to seventh decade of life [2] .
Compared to smaller aneurysms that manifest as subarach-
noid hemorrhage, GIAs can present with mass or ischemic
effects. Ischemia can develop from thromboembolism, which
occurs in 17%-33% of cases [3] . Several aspects of Virchow’s 
triad have been shown to be closely associated with vascular 
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Fig. 1 – Head MRA 3D TOF coronal and sagittal plane on 3 months before admission revealed giant aneurysm left ICA on C4 
segment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

thrombosis, including stasis, hypercoagulability, and endothe-
lial lesions [4] . Some cases of spontaneous thrombosis in un-
ruptured GIAs have also been reported, with varying degrees
of severity [5] . The clinical manifestation of GIAs can be grad-
ual or sudden, depending on the size, location, and perifocal
edema caused by the condition [6] . Therefore, this case report
presents an unruptured GIA that manifests as spontaneous
thrombosis. 

Case report 

An elderly female patient, aged 67, was admitted to the hos-
pital with a primary complaint of sudden facial sensory loss
on the left side and vomiting. The patient reported a previous
history of double vision accompanied by left ocular movement
disturbance and gradually worsening localized headache on

the left side. 

Fig. 2 – Head MRI MRA 3 months before admission. (A) Head MRI
cavernous segment of the left ICA. (B, C) Head MRA axial and cor
size of 30.7 × 31.8 × 27.2 mm high flow. 
Clinical examination revealed that there was no history
of hypertension, hyperdyslipidemia, hyperuricemia, head in-
jury, or any use of antiplatelet, anticoagulant, other medica-
tions, or sexual aphrodisiacs. Furthermore, physical examina-
tions showed a blood pressure of 143/85 mm Hg and a Glasgow
Coma Scale of E4V5M6. Several neurological deficits were also
observed, such as left ocular disturbance, left pupil mydria-
sis, left facial hypoesthesia, and right central facial palsy, but
there was no weakness in the body. 

Three months before the current admission, the patient
had contrast head magnetic resonance imaging (MRI) and
magnetic resonance angiography (MRA). The head MRA 3D
TOF coronal and sagittal plane showed a giant aneurysm on
the C4 segment of the left ICA, as shown in Fig. 1 . The head
MRI T1 contrast axial plane also produced similar findings on
the cavernous segment of the left ICA, as shown in Fig. 2 A. Fur-
thermore, the head MRA axial and coronal plane revealed a gi-
ant aneurysm on the left ICA with a size of 30.7 × 31.8 × 27.2
 T1 contrast axial plane revealed a giant aneurysm on the 
onal plane revealed a giant aneurysm on the left ICA with a 
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Fig. 3 – Digital cerebral angiography on current admission. Angiography (A, B) revealed no flow on the left ICA, (C) total 
occlusion was obtained on the left ICA, and (D) retrograde flow was seen from the left ophthalmic artery to the supraclinoid 

left ICA via cross-filling of left middle meningeal artery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mm high flow, as shown in Figs. 2 B and C. No fracture line,
thrombus, or intraparenchymal hemorrhage was found, and
the laboratory results indicated normal levels. 

On current admission, an urgent cerebral angiography was
carried out to evaluate the patient’s condition. The results re-
vealed the absence of blood flow on the left ICA, as shown
in Figs. 3 A and B. A total occlusion was observed on the left
ICA ( Fig. 3 C), while a retrograde flow from the left ophthalmic
artery to the supraclinoid left ICA through the cross-filling of
the left middle meningeal artery was seen after left carotid
artery injection ( Fig. 3 D). 

The patient remained conscious following the procedure
but showed neurological deficits, including left ocular distur-
bance, left pupil mydriasis, left facial hypoesthesia, and right
central facial palsy, with no weakness in the body. The pa-
tient was then discharged home and prescribed aspirin 325
mg, with plans for flow diversion of the giant left cavernous
ICA aneurysm in the long-term follow-up. This case presenta-
tion highlighted the detection of a giant aneurysm 3 months
before admission, which was subsequently found to be throm-
bosed on admission. 

Discussion 

The natural history of GIAs can be observed through 3 differ-
ent events, namely spontaneous thrombosis, rupture causing
a subarachnoid hemorrhage, and growth leading to a mass
effect [7] . In this present case, the condition exhibited spon-
taneous thrombosis, as indicated by both MRA imaging and
cerebral angiography. Previous MRA had identified a giant
aneurysm in the cavernous segment of the left ICA, measuring
30.7 × 31.8 × 27.2 mm with high flow. Furthermore, a follow-
up cerebral angiography after 2 months revealed the absence
of flow on the left ICA, with total occlusion. Based on existing
theory, spontaneous thrombosis was common in GIA but com-
plete intraluminal thrombosis was rare and occurred mainly
in giant cerebral aneurysms (13%-20% of cases) [8] . Several co-
hort studies reported recanalization rates of approximately
50% in cases of thrombosis in unruptured aneurysms [9] . 

The dome-to-neck aspect ratio (AR) is an important risk
factor for spontaneous thrombosis in aneurysms, particularly
GIAs, as it is caused by low shear rate (SR) and suppression
of pulsatile flow, which creates a procoagulant and proinflam-
matory microenvironment at aneurysm wall [8] . Furthermore,
spontaneous or iatrogenic endovascular events causing re-
canalization of the parent artery or proximal occlusion have
been reported to be associated with spontaneous thrombosis
in unruptured giant aneurysms [10] . The reason behind this
phenomenon was attributed to the damage inflicted on the
endothelium due to the hemodynamic stress on the aneurysm
wall [ 3 ,11 ]. Several aspects of Virchow’s triad, including sta-
sis, hypercoagulability, and endothelial lesions, were closely
related to vascular thrombosis [4] . A hypothesis was proposed
that the main mechanism of thrombosis in aneurysms was as-
sociated with flow stasis related to the induced cascade, the
angle of aneurysm, and intraluminal flow stasis [4] . 

Although spontaneous thrombosis can occur in patients
with GIA, it does not necessarily guarantee complete clinical
improvement, as the thrombosed aneurysm can still progress
in various ways, including growth, stabilization, rupture, and
recanalization [12] . This indicates that the terms “complete”
or “spontaneous” cure must be used cautiously until the nat-
ural history of thrombotic aneurysm is clearly understood [13] .
Spontaneous clinical improvement of a ruptured aneurysm
was suggested if 3 conditions were present, namely the dis-
appearance of the aneurysm with patency of parent artery
and without spasm, good clinical neurologic outcome, and ab-
sence of cerebral infarction on brain imaging [14] . These im-
provements can be observed during a follow-up intracranial
angiography, performed at least 3 months after subarachnoid
hemorrhage [13] . Although the 3 conditions were met in this
present case except for the subarachnoid hemorrhage condi-
tion, intensive observation was still needed [15] . Several ther-
apeutic options are available for GIA, including antiplatelet or
anticoagulant therapy, conservative therapy [6] , interventions,
and surgery [2] . 

At present, there is no agreement on the conclusive
therapeutic approach for managing unruptured intracranial
aneurysms that experience spontaneous thrombosis [16] .
However, a recent literature review suggested that antiplatelet
therapy could be used safely for the treatment of unruptured
thrombosed aneurysms associated with decreased aneurys-
mal growth rate and wall inflammation [17] . Therapeutic de-
cisions for medium and large unruptured aneurysms should
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be made irrespective of the presence or absence of thrombosis
[1] . 

Conclusion 

The occurrence of spontaneous thrombosis in unruptured GIA
is a rare condition. Although a definite spontaneous resolu-
tion mechanism is unavailable, radiological examination, par-
ticularly angiography can rule out other spontaneous throm-
boses caused by large unruptured intracranial aneurysm. This
method helps to facilitate the administration of appropriate
therapies to the patient. 
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