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Abstract

Cavernous internal carotid artery (ICA) aneurysm complicated by simultaneous and sponta-
neous formation of thromboses in the aneurysm and the parent artery is a rare clinical condition.
Although the majority of patients have good outcomes, some patients experience severe ischemic
stroke. Here, we report a case of symptomatic large cavernous ICA aneurysm complicated by
rapid growth of an intra-aneurysmal thrombosis with simultaneous parent artery thrombosis. A
68-year-old female presented with sudden-onset diplopia, right ptosis, right conjunctival hyper-
emia, and paresthesia of the right face. Magnetic resonance imaging (MRI) and digital subtract
angiography (DSA) revealed the presence of a large partially thrombosed aneurysm in the cav-
ernous portion of the right ICA. We planned endovascular embolization using a flow-diverting
(FD) stent. Dual-antiplatelet therapy (DAPT) with aspirin and clopidogrel was started 2 weeks
prior to treatment. Although the neurological state was stable, DSA conducted on the day of the
endovascular treatment showed rapid growth of an intra-aneurysmal thrombosis and de novo
thrombosis in the parent artery. Direct aspiration was performed via a distal support catheter
with proximal blood flow arrest using a balloon-guide catheter, and the FD stent was successfully
deployed. The patient’s symptoms improved postoperatively and DSA obtained 12 months after
the procedure confirmed complete occlusion of the aneurysm. Although the exact mechanism of
simultaneous thrombosis formation of the aneurysm and its parent artery remains unclear, it is
important to recognize that rapid growth of the thrombosis increases the risk of ischemic stroke.
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Introduction

With recent technological advancements in neuro-
imaging, cavernous internal carotid artery (ICA)
aneurysms are frequently diagnosed incidentally.?
Most cavernous ICA aneurysms have benign natural
histories, with low cumulative rates of rupture.?
However, large (>15 mm) or giant (>25 mm) cavernous
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aneurysms may cause ophthalmoplegia, chemosis,
ptosis, proptosis, visual changes, facial pain or
numbness, and Horner’s syndrome (collectively
called “cavernous sinus syndrome”) because of their
mass effect.>* Moreover, recent literature reported
that aneurysm size was a significant predictor of
aneurysmal growth, and even asymptomatic large
or giant aneurysms potentially present risks of
new-onset symptoms.? Partial or complete throm-
bosis is not uncommon in such large/giant aneu-
rysms,” and thromboembolic events caused by
intra-aneurysmal thromboses have been also reported.?
Although spontaneous intra-aneurysmal thrombosis
involved parent artery thrombosis is rare and usually
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has good outcomes, some patients experience severe
ischemic stroke.”

Here, we present a rare case of symptomatic
large cavernous ICA aneurysm complicated by
rapid growth of an intra-aneurysmal thrombosis
and simultaneous thrombosis formation in the
parent artery.

Case Description

Preoperative course, neurological and
radiological examinations

A 68-year-old female with a history of hypertension
and dyslipidemia presented to our department with
sudden-onset diplopia, right ptosis, right conjunc-
tival hyperemia, and paresthesia of the right face.
Neurological examination revealed right oculomotor
nerve palsy and hypesthesia in the areas supplied
by the ophthalmic (V1) and maxillary (V2) branches
of the right trigeminal nerve. Magnetic resonance
imaging (MRI) and MR angiogram revealed a well-de-
fined mass adjacent to the cavernous portion of the
right ICA (Fig. 1A). The mass was iso-intense on
T1-weighted images and hypo-intense on T2-weighted
images (T2WI) (Fig. 1B and 1C). The posterior part
of the mass was partially hyper-intense on T2WI,
and the lesion appeared to be a partially thrombosed
cavernous ICA aneurysm. Digital subtraction angi-
ography (DSA) demonstrated a large aneurysm (22
mm) in the cavernous portion of the right ICA (Fig.
2A and 2B). In compression study, collateral circu-
lation from the contralateral ICA through the ante-
rior communicating artery was not confirmed;
however, collateral blood supply from the posterior
circulation through the right posterior communicating

artery was confirmed (Fig. 2C and 2D). The patient
was diagnosed with a symptomatic large cavernous
aneurysm and endovascular embolization using FD
stent was scheduled.

Periprocedural antiplatelet therapy

The patient was pretreated with dual-antiplatelet
therapy (DAPT) consisting of aspirin 100 mg daily
and clopidogrel 75 mg daily 2 weeks before the
treatment. Assessment of P2Y12 reaction units (PRU),
showing platelet inhibition reactivity of clopidogrel
or other P2Y12 antagonists, was conducted using
VerifyNow P2Y12 assay (Accumetrics, San Diego, CA,
USA) 2 days before the treatment. The PRU, baseline
value (BASE), and % inhibition (%INH), which was
calculated as ([BASE-PRU]/BASE) were 197, 187, and
0%, respectively. The details of the VerifyNow P2Y12
assay are described elsewhere.? Because the patient
was suspected to be a poor responder for clopidogrel
(%INH <40%),”® we changed the anti-platelet agent
from clopidogrel to prasugrel, 3.75 mg daily (loading
dose 20 mg). The PRU, BASE, and %INH on the day
of the treatment were 96, 193, and 50%, respectively.
The neurological status had been stable up to the
day of the endovascular treatment.

Procedures

The endovascular procedure was conducted in
an angiography suite under general anesthesia 3
weeks after admission. Systematic heparinization
was achieved with a target activated clotting time
of 250-300 seconds. We planned to deliver a 4.25
mm X 20 mm Pipeline Embolization Device (PED;
Covidien/eV3 Neurovascular, Irvine, CA, USA) with
transfemoral approach using a triple coaxial system

Fig. 1 Preoperative time of flight MR angiography (A), axial T1-weighted MR image (B), and axial T2-weighted
MR image (C) showing a well-defined mass in close relation to the cavernous portion of the right ICA. ICA:

internal carotid artery, MR: magnetic resonance.

NMC Case Report Journal Vol. 8, 2021



Rapid Thrombosis Growth in a Large Intracranial Aneurysm 179
.

Fig. 2 (A and B) Antero-posterior view and lateral view of the right ICA angiography obtained 3 weeks before
the endovascular procedures, demonstrating a large aneurysm (22 mm) in the cavernous portion of the right ICA.
(C and D) Antero-posterior view of the left ICA angiography and lateral view of the right vertebral artery
angiography with compression of the right carotid artery (compression study), demonstrating collateral blood
supply from the posterior circulation to the right ICA through the right posterior communicating artery. ICA:

internal carotid artery.

consisting of an 8-F Launcher guiding catheter
(Medtronic Neurovascular, Irvine, CA, USA), a 5-F
0.058-inch diameter Navien distal support catheter
(Covidien/eV3 Neurovascular), and a Marksman
microcatheter (Covidien/eV3 Neurovascular). Right
ICA angiography conducted in advance of delivery
of the PED demonstrated a filling defect of contrast
material in most of the aneurysm and the siphon
of the right ICA (Fig. 3A). As simultaneous throm-
boses in the aneurysm and its parent artery were
suspected, direct aspiration of the thrombus in the
parent artery was performed. To avoid distal migra-
tion of the thrombus, the 8-F Launcher guiding
catheter (Medtronic Neurovascular) was exchanged
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for a 9-F Optimo balloon-guide catheter (Tokai
Medical Products, Aichi, Japan). Direct aspiration
of the thrombus via a 5-F Navien distal support
catheter (Covidien/eV3 Neurovascular) was performed
with proximal blood flow arrest using a balloon-
guide catheter (Fig. 3B). The thrombus was a red
thrombus and there were no apparent findings for
organization. Most of the thrombus was removed
by this procedure (Fig. 3C). The PED (Covidien/eV3
Neurovascular) was successfully deployed via a
Marksman microcatheter (Covidien/eV3 Neurovas-
cular) to cover the neck of the aneurysm in a state
in which proximal blood flow arrest was continued
(Fig. 3D-3F).
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Fig. 3 (A) DSA obtained on the day of endovascular treatment showing a rapid growth of the intra-aneurysmal
thrombosis (arrow heads) and the de novo thrombosis in the parent artery (arrow). (B) Direct aspiration of the
thrombus in the parent artery via a distal support catheter (arrow) with proximal blood flow arrest using a
balloon-guide catheter (double arrow). (C) Most of the thrombus in the parent artery was removed (arrow). (D)
High-resolution computed tomography image showing sufficient apposition of the FD stent to the right ICA. (E
and F) Antero-posterior view and lateral view of the postoperative DSA showing good antegrade blood flow to
the distal territory. DSA: digital subtract angiography, FD: flow-diverting, ICA: internal carotid artery.

Postoperative clinical course

The patient developed no neurological deteriora-
tion after the procedure. Postoperative diffusion-weighted
images (DWI) obtained the day following the proce-
dure detected no ischemic lesion. Right oculomotor
nerve and trigeminal nerve palsy gradually improved.
DSA obtained at 12 months after the procedure
demonstrated complete occlusion of the aneurysm
(Fig. 4A and 4B).

Discussion

Thrombosis formation inside large or giant intra-
cranial aneurysms is not uncommon. Most intra-
aneurysmal thrombosis is partial, and the incidence
of complete thrombosis is significantly lower
(50-60% vs. 13—20%).>” Hemodynamic stress on
the aneurysmal wall with subsequent endothelial
damage has been described as the main cause of
this phenomenon.>!'® The key predisposing factors

are known to be an increased dome-neck ratio,
long-standing aneurysm, and blood hypercoagula-
bility.” Simultaneous thromboses in the aneurysm
and its parent artery is a rare clinical condition,
and the exact mechanism behind this complication
remains unclear.>''V Whittle et al.'? described two
possible mechanisms: first, the direct distortion
and compression of the parent artery by the aneu-
rysm, and second, the retrograde development of
the thrombus originating from the aneurysm.
Localized stretching, compression, and distortion
of the ICA could explain the occurrence of this
pathological condition in cavernous ICA aneurysms,
which may be due to the presence of dural folds
and bony structures at this location.'® The possi-
bility of distal embolic occlusion secondary to
migration of intra-aneurysmal thrombus (aneurysm-
to-distal arteries emboli) has also been previously
described.” According to the literature, about 5-8%
of thrombus-containing giant intracranial aneurysms
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Fig. 4 (A and B) Antero-posterior view and lateral view of the DSA obtained 12 months after the treatment
showing complete occlusion of the aneurysm. DSA: digital subtract angiography

were associated with distal thrombo-embolism.™¥
In this case, the acute thrombosis in the parent
artery may have been caused by compression of
the artery by a growing partially thrombosed aneu-
rysm or an aneurysm-to-distal arteries emboli,
causing a reduction in blood flow in the parent
vessel, which led to the rapid growth of the
intra-aneurysmal thrombosis. We did not conduct
pathological examination of the thrombus in the
present case and this is a limitation of this report.
Although the thrombus was a red thrombus and
there were no macroscopic findings for organiza-
tion, pathological findings might have helped to
identify the etiology of the thrombus.
Management of thrombosed intracranial aneurysms
involved with thrombosis of the parent artery is a
matter of controversy. The majority of the reported
patients are successfully managed conservatively,
whereas some of these patients experience ischemic
stroke.” Whether adequate cerebral vascular reserve
or sufficient collateral circulation is present or not
is thought to be important in considering the indi-
cation of surgical intervention.” According to a
previous report, acute parent vessel thromboses are
high risk for occurrence of ischemic stroke.” As the
rapid growth of the thrombosis in the aneurysm
and its parent artery was considered a high risk for
ischemic stroke, we conducted mechanical throm-
bectomy prior to the deployment of an FD stent.
Owing to the necessity of reducing the risk of
thrombus migration, we conducted direct aspiration
via a 5-F Navien distal support catheter (Covidien/
eV3 Neurovascular) with proximal blood flow arrest
using a balloon-guide catheter. This enabled us to
conduct deployment of the FD stent subsequent to
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aspiration of the thrombus without exchanging the
distal access catheter. The Navien catheter (Covidien/
eV3 Neurovascular) is a distal intracranial catheter
designed to accommodate the 0.027-inch microca-
theters required for deployment of flow-diverting
(FD) stents.’ The large inner lumen is one of the
characteristics of this catheter.!® The 5-F Navien
catheter (Covidien/eV3 Neurovascular) has a 0.058-
inch inner diameter (ID) and this is comparable to
those of Penumbra 5 MAX (Penumbra, Alameda,
CA, USA) or Penumbra 5 MAX ACE (Penumbra,
Alameda, CA, USA) which have 0.054-inch and
0.060-inch IDs, respectively.’® Although further
testing and evaluation are needed, the large ID of
the Navien catheter (Covidien/eV3 Neurovascular)
is thought to present advantages in terms of direct
aspiration of thrombus.

In conclusion, we present a case of a symp-
tomatic large cavernous ICA aneurysm, compli-
cated by rapid growth of the intra-aneurysmal
thrombosis and simultaneous parent artery
thrombosis, which was successfully treated via
direct aspiration using a 5-F Navien distal support
catheter with no neurological complications for
the patient. While the exact mechanism behind
the simultaneous formation of spontaneous throm-
bosis of the aneurysm and its parent artery
remains unclear, it is important to recognize that
rapid growth of the thrombosis increases the risk
of ischemic stroke.
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