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Abstract Formation of a carotid free-floating thrombus (CFFT) is a rare and life-threatening

condition without an optimal management plan. A 78-year-old woman with a history of
prior right internal carotid artery (ICA) mechanical thrombectomy and antiplatelet
noncompliance presented with transient ischemic attacks secondary to a recurrent
CFFT in the right ICA. Given her symptoms and recurrent CFFT, endovascular
mechanical thrombectomy was performed. A balloon guide-catheter (BGC) and a
Zoom 88 distal access catheter were brought into the right distal common carotid
artery and proximal ICA bulb, respectively. Three 0.021-inch microcatheters, each
loaded with a unique stentriever, were navigated beyond the thrombus into the upper
cervical ICA and deployed in a bouquet fashion. The BGC was inflated to achieve flow

Keywords arrest, and the Zoom 88 aspiration catheter was tracked over the three bouquet
= carotid free-floating  stentrievers to ingest the thrombus. Follow-up angiography demonstrated recanaliza-
thrombus tion of the proximal cervical ICA without evidence of residual thrombus. Twenty-four-
= triple stentriever hour postoperative computed tomography imaging did not reveal any evidence of new
= zoom bouquet infarction. The patient was discharged home with an intact neurological examination,
= mechanical compliant on aspirin and apixaban. We demonstrate a novel technique utilizing a large-
thrombectomy bore catheter with a triple stentriever “bouquet” to thrombectomize a CFFT.
Background and Importance cervical internal carotid artery (ICA) but does not frankly

restrict flow or distally embolize." The concern is that the
A carotid free-floating thrombus (CFFT) is a rare but poten-  artery could occlude with complete thrombosis and resul-
tially devastating condition. This occurs when a thrombus  tant ischemia,? or the clot could dislodge and cause distal
forms and stays attached to the vessel wall in the proximal ischemia from resultant emboli. The treatment for this
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Fig. 1 (A) Axial and sagittal (B) computed tomography angiography
view of a carotid free-floating thrombus (white arrows) demonstrat-
ing a typical cross-sectional donut sign. (C) Anteroposterior and
lateral (D) angiography views of the floating thrombus in the internal
carotid artery (white arrows).

condition has long been medical management with anti-
coagulants and antiplatelet medications,>* yet significant
morbidity and mortality prevail.’

There have been several recent reports about the successful
mechanical thrombectomy of CFFT.®~'7 These studies have

'.
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demonstrated the challenges of safely performing mechanical
thrombectomy due to significant clot burden, lack of tools, and
techniques designed to perform cerebrovascular thrombec-
tomy. In total, the literature to date has provided no conclusive
techniques for safe and reliable removal of CFFTs.>'8

Recent technological improvements in aspiration cathe-
ters and stentrievers has made mechanical thrombectomy of
cerebral vessels increasingly safe® 7 and effective.!®20
Among these developments are large-bore aspiration cath-
eters (0.088” ID)?"22 that are built both with and without
compliant balloons for flow arrest and aspiration/flow re-
versal. Stentriever technology has evolved to include devices
that can be opened and closed to control tension and
expansion at the clot interface 2324

In this report, we demonstrate a novel technique that
utilizes a combined approach of 0.088” large-bore aspiration
with a triple-stentriever “bouquet” in the setting of flow
arrest with concomitant aspiration to safely and definitively
thrombectomize a proximal CFFT. We additionally review
current CFFT treatment literature and discuss the proposed
technique in this context.

Clinical Presentation

A 78-year-old female with a history of a right proximal CFFT
2 months status post-mechanical thrombectomy for right
carotid artery occlusion, presented with symptomatic tran-
sient ischemic attack noncompliant on her prescribed anti-
platelet regimen. Computed tomography (CT) angiography
demonstrated a recurrent CFFT in the right ICA (~Fig. 1).
The decision was made to offer definitive endovascular

B

Fig. 2 (A) Anteroposterior angiography of the Zoom 88 catheter deployment (orange arrow) and Walrus balloon guide-catheter at the level of
C6 (black arrow) positioned in the internal carotid artery and common carotid artery, respectively. (B) Lateral angiography demonstrating
deployment of the 0.021-inch stent retrievers: Tigertriever (green arrow; Rapid Medical, Yokneam, Israel), Trevo (blue arrow; Stryker
Neurovascular), SolitaireX (purple arrow; Medtronic Neurovascular, Irvine, California, United States).

Journal of Neurological Surgery Reports  Vol. 85 No. 1/2024 © 2024. The Author(s).



Novel Endovascular Treatment of Carotid Free-Floating Thrombus

mechanical thrombectomy for the lesion given its recurrent
and symptomatic nature.

The procedure was performed under general anesthesia
with biplanar flat panel X-ray fluoroscopy. A heparin bolus
(5,000 units intravenously) was administered at the start of
the procedure and a standard heparin flush was maintained
thereafter. Bifemoral arterial access was obtained using
Seldinger technique for 8-French (Fr) sheath placement.

Under real-time fluoroscopy, an 8-Fr Walrus balloon-
guide catheter (BGC) (QApel Medical, Fremont, California,
United States) was brought into the right distal common
carotid artery via the right femoral access site and put on
continuous flush. Using the left femoral access site, the 8-Fr
Zoom 88 (Imperative Care, Campbell, California, United
States) catheter was then positioned in the right proximal
ICA bulb. Angiography confirmed the presence of a CFFT
greater than 2 cm in length (=Fig. 1). A triple-headed rotat-
ing hemostatic valve was attached and three 0.021-inch
microcatheters were carefully navigated beyond the throm-
bus into the upper cervical ICA, taking care to avoid disrupt-
ing the thrombus. Each 0.021-inch catheter was loaded with
a different unique stentriever: Tigertriever (Rapid Medical,
Yokneam, Israel), Trevo (Stryker Neurovascular), SolitaireX
(Medtronic Neurovascular, Irvine, California, United States),
from distal to proximal, respectively. Each device was subse-
quently deployed via a traditional unsheathe technique in a
“bouquet” fashion (=~Fig. 2). In the case of the Tigertriever, it
was deployed using its proprietary crimping technique.

The microcatheters were then stripped off the Solitaire
and Trevo stentrievers. The balloon of the Walrus BGC was
inflated to achieve flow arrest, and a sequence of flow
reversal aspiration utilizing the Medella (Stryker) com-
menced. The Zoom 88 aspiration catheter (with Penumbra
suction running) was tracked over the three deployed
bouquet of stentrievers, ingested the clot, and subsequently
corked within the Zoom 88 catheter (=~Fig. 3,
~Supplementary Video 1). The Walrus BGC was deflated
and the Zoom 88 catheter with the corked stentriever
“bouquet”/clot was synchronously removed while aspira-
tion continued (~Fig. 3, =Supplementary Video 2).

Final angiography of the head through the Walrus BGC
demonstrated successful mechanical thrombectomy with
thrombolysis in cerebral infarction (TICI) 3 recanalization of
the proximal cervical ICA without evidence of residual throm-
bus, branch occlusion, distal embolism, or other perioperative
complication. All catheters were subsequently removed

Supplementary Video 1

Native view, flow arrest is achieved with the balloon
inflated on the balloon-guide catheter and flow reversal
achieved under aspiration. The Zoom 88 is tracked over
the delivery wires of the three stentrievers bouquet to
engage and ingest the thrombus. Online content includ-
ing video sequences viewable at: https://www.thieme-
connect.com/products/ejournals/html/.
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Supplementary Video 2

Native view, the balloon was subsequently deflated and
under continuous aspiration the corked bouquet stentrie-
ver and Zoom 88 system is retracted from the circulation.
Online content including video sequences viewable at:
https://www.thieme-connect.com/products/ejournals/
html/.
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Fig. 3 (A) Native anteroposterior view of “bouquet” retrieval of
stentrievers (A-B). (A) Zoom 88 catheter (Imperative Care, Campbell,
California, United States) tracking (orange arrow) to the intercalated
thrombus and stentrievers, with the Walrus BGC (Q’Apel Medical,
Fremont, California, United States) inflated for flow arrest under
continuous aspiration (black arrow). (B) The Zoom 88 aspiration
catheter (with pump-suction aspiration) was tracked over the three
deployed bouquet of stentrievers, ingested the clot, and subse-
quently corked within the Zoom 88 catheter, Walrus BGC was de-
flated. (C) lllustration of the triple stentriever “bouquet” deployment,
which capitalizes on the large-bore Zoom 88 catheter inner diameter
and concomitant flow arrest provided by the Walrus BGC. BGC,
balloon guide-catheter.
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Fig. 4 (A) Anteroposterior and lateral (B) angiography demonstrating complete resolution of the CFFT (arrows). (C) Gross thrombus specimen
measuring over 2.cm in length (arrows). (D) Collection of the three 0.021-inch microcatheters with intercalated thrombus (arrows).

(E, anteroposterior; F, lateral) Final control injection angiography of procedure demonstrating TICI 3 recanalization of the proximal cervical

internal carotid artery without evidence of residual thrombus, branch occlusion, and distal embolism. CFFT, carotid free-floating thrombus;

TICI, thrombolysis in cerebral infarction 3.

(=Fig. 4). A total of 21.6 minutes of combined anteroposterior
and lateral fluoroscopy, with 18 mL of Isovue 300,
was reported for the procedure. The patient was subse-
quently reversed and extubated and remained at her neu-
rological baseline. Follow-up head CT imaging revealed no
evidence of new frank infarction. The patient was dis-
charged home on postoperative day 8 compliant on aspirin
and apixaban.

Discussion

We report here a novel technique for the mechanical throm-
bectomy of CFFTs using a 0.088” aspiration catheter with a
stentriever “bouquet” with simultaneous flow reversal/aspi-
ration. Currently, there is insufficient data/evidence to com-
pare the different procedural modalities in managing
CFFTs.5:7:10.13.14,16-18,25.26 A retrospective study of 525 cases
with CFFTs found no significant difference in outcomes of
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patients receiving antiplatelet and anticoagulant therapy
versus procedural management with endovascular or surgical
carotid endarterectomy (CEA).>

With its minimally invasive nature and advanced
modern catheters and devices, endovascular thrombectomy,
as opposed to CEA, has become the preferred choice for the
procedural management of CFFTs at many centers.®?> Since
the last major literature review conducted in 2019, there have
been an additional 27 cases managed with endovascular
treatment in the literature. Although these reports have not
demonstrated a standardized technique for the mechanical
thrombectomy of CFFTs, numerous methods including sten-
trievers, reversal of carotid flow with occlusion balloons, and
distal filter wire placement have been reported.®~'” Recently,
direct aspiration, with or without the utilization of proximal
and distal protection devices have been described.'"20-27

To harness all the benefits of previously reported techni-
ques we employed a triple stentriever “bouquet” technique for
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the mechanical thrombectomy of a CFFT. This stentriever
technique was combined with flow reversal aspiration with
an 088-balloon-guide and direct thromboaspiration with a
Zoom 88 thrombectomy catheter. The three stentriever
devices that were deployed simultaneously (as a bouquet)
provided two distinct benefits. First, each of the devices had
its own unique way of integrating into the thrombus, which
maximized the grip on the clot. Second, the three devices
could intercalate with each other to form a mesh or snare
that would prevent distal embolization of the clot upon
retrieval. When this was combined with the direct throm-
boaspiration of the Zoom 88 with flow arrest/reversal
aspiration with the Walrus BGC, a single-pass removal
with no distal embolus was achieved. This access platform
and microcatheter system also provides the benefit of the
ability to perform intracranial mechanical thrombectomy if
embolism is encountered.

Our findings are limited by those inherent to case reports,
and future application of the described technique should
occur only after careful consideration of case specifics,
patient anatomy, and risk factors. A systematic comparison
of risks associated with different mechanical thrombectomy
techniques for CFFTs is necessary to delineate optimal treat-
ment for patients with CFFT.

Conclusion

We describe the novel use of a Zoom bouquet technique for
the successful treatment of CFFT. Our experience advocates
for the use of Zoom bouquet technique as a safe and effective
option for patients with medically refractory CFFT. Prospec-
tive studies are warranted to determine the most favorable
technique for CFFTs that are managed procedurally.

Presentation

This material was accepted as an e-poster at the 2023
Annual Society of Neurolnterventional Surgery meeting
in San Diego, California, United States.
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