Use of Wallstent device as an embolic protection device
during stenting of aortic thrombus
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ABSTRACT

Blue toe syndrome can occur due to distal embolization from proximal lesions such as an aortic thrombus. We describe
the case of a patient who presented with chronic limb threatening ischemia due to a flow-limiting infrarenal aortic
thrombus, with gangrene from distal embolization to the left fifth toe, and was successfully treated with endovascular
aortic stent graft insertion. Distal embolization during instrumentation was successfully prevented by using a partially
deployed Wallstent (Boston Scientific) as an embolic protection device. The reconstrainable Wallstent device can be
considered for distal thromboembolic protection during aortic stenting, in particular, when distal embolization is a
concern and commercial devices are not readily available. (J Vasc Surg Cases Innov Tech 2023;9:101340.)
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Blue toe syndrome or “thrash foot” occurs due to distal
embolization from a proximal lesion, such as a proximal
thrombus along the aortoiliac vasculature, cardiac
embolus, or aneurysm.' It can also occur after endovascu-
lar instrumentation.? Once diagnosed, the treatment
approaches available include medical therapy, endovas-
cular intervention, and surgery.>* The use of stent grafts
to exclude aortic mural thrombus has been described
as a safe and effective approach.® Distal embolization re-
mains a concern during instrumentation.® We describe
the use of a reconstrainable Wallstent endoprosthesis
(Boston Scientific) as an embolic protection device dur-
ing stenting of an aortic mural thrombus in a patient
who presented with blue toe syndrome. The institutional
ethics board waived the requirement for institutional re-
view board approval. The patient provided written
informed consent for the report of her case details and
imaging studies.

CASE REPORT

A 57-year-old Chinese woman with a significant medical his-
tory of type 2 diabetes mellitus and active smoking history of
15 pack-years presented with left fifth toe pain and erythema
of 1 month’s duration. Examination was significant for fifth toe
dry gangrene limited to the distal phalanx. Bilateral peripheral
pulses were absent. Laboratory test results for white blood cell
count, hemoglobin, and serum creatinine were within normal
limits. Vascular diagnostic laboratory studies performed showed
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a left toe brachial pressure index of 0.26 (normal, >0.7) and toe
pressure of 42 mm Hg. Arterial duplex ultrasound of the aortoil-
iac vessels showed focal 80% stenosis in the infrarenal aorta
with patent infrainguinal vessels, confirmed by computed
tomography aortography (Fig 1, @ and b). No cardiac thrombus
was seen.

The diagnosis was chronic limb threatening ischemia of the
left lower limb due to aortic thrombus, with gangrene from
distal embolization to the fifth toe. The revascularization plan
was to attempt endovascular covered stenting in view of the
short segment thrombus to jail the thrombus. At the initial
presentation, the main concern was further distal embolization
during endovascular instrumentation. The patient underwent
endovascular stenting with an aortic tube stent graft during
the same admission.

The procedure was performed under general anesthesia. Left
transradial and bilateral groin access with 5F sheaths was ob-
tained. Perclose ProGlide devices (Abbott Laboratories) were
deployed, and the groin sheaths were upsized to 8F in the
right and 10F in the left. The patient was systematically hepa-
rinized. To minimize the risk of dislodging the thrombus, diag-
nostic angiography from the left radial access above the
thrombus was performed (Fig 1, ¢). From the left 10F sheath,
a 16 x 60 mm Wallstent was partially deployed above the
aortic bifurcation as a filter (Fig 2, a). Subsequently, via the
right 8F sheath, the aortic stenosis was crossed with a 4F
Berenstein catheter and straight Terumo Glidewire (Terumo
Interventional Systems) and exchanged for a stiff Lunderquist
wire. The sheath was upsized to a 14F long sheath and
advanced into the infrarenal aorta past the area of aortic ste-
nosis (Fig 2, a) for delivery of an 18 x 47-mm BeGraft aortic
balloon-mounted covered stent (Bentley InnoMed). This was
deployed with full effacement of the lesion (Fig 2, b). The Wall-
stent was then reconstrained and retrieved safely, with small
clot debris visualized in the stent. Completion angiography
showed full effacement of the stenotic lesion with brisk distal
runoff (Fig 2, c¢). Both femoral access sites were closed with
ProGlide devices. Her recovery after the procedure was un-
eventful with a return of bilateral pedal pulses. The patient
was discharged after 2 days with long-term clopidogrel.
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Fig 1. a, Contrast-enhanced computed tomography scan demonstrating the level of maximal narrowing of the
aortic thrombus in the infrarenal abdominal aorta. An almost circumferential sliver of contrast (black arrow)
enveloping the thrombus hints at the tenuous adherence of the thrombus to the aorta just immediately su-
perior. b, Three-dimensional rendering of the aortic thrombus in its entirety (white thick arrow). ¢, Angiogram
confirming the position of the aortic thrombus (black thick arrow).

Fig 2. a, A16-mm Wallstent, sized to the aortic bifurcation, was partially unsheathed (arrow) before attempting
to cross the narrowed segment. Inset, Placement of sheath containing the large-diameter BeGraft stent. b,
Begraft stent deployed (white thick arrow) with simultaneous resheathing of the Wallstent to avoid entrapment
by the large balloon as it reaches nominal pressure. ¢, Final angiogram demonstrating restoration of the aortic
luminal diameter.

Duplex ultrasound follow-up at 3 months showed a patent
stent with preserved distal arterial flow, and her toe wound
had healed.

DISCUSSION

Aortic mural thrombus can present as “thrash” phe-
nomenon or blue toe syndrome. The optimal manage-
ment has yet to be established. A systematic review by
Fayad et al” on treatment of aortic mural thrombus in
the nonaneurysmal, nonatherosclerotic aorta favored
surgery over medical treatment, although endovascular

methods were not evaluated. Endovascular options
described in the treatment of aortic mural thrombus
include stent grafts>® bare metal stents®'® and
thrombus aspiration.”” The use of stent grafts allows for
the exclusion of the thrombus, covering any underlying
lesion such as an atherosclerotic plague. Bare metal
stents have the advantage of preserving the aortic
branches and are described to be safe and effective,'®
although the potential risk exists of allowing a part of
the thrombus to squeeze through the mesh of the
bare metal stent.
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Distal embolization is a concern during instrumenta-
tion and aortic stenting.® especially in our patient with
an initial presentation of blue toe syndrome, suggesting
the presence of an unstable thrombus or plaque. Given
that the aortic thrombus was flow occluding, wire pas-
sage would have a high risk of dislodging part of the
thrombus. Another concern is “toothpasting” during
stent deployment, causing thrombus extrusion around
the stent edges.” Commercial embolic protection de-
vices are available for carotid and peripheral arterial
stenting, such as the SpiderFX (Medtronic), FilterWire
EZ (Boston Scientific), and EmboShield (Abbott Labora-
tories), but are not manufactured to a size compatible
for use as an embolic protection device in the aorta.
The use of the Capturex device (previously manufactured
by Straub Medical) as a filter during thoracic endovascu-
lar aortic repair was previously described,” although the
device is no longer commercially available. To the best of
our knowledge, no current commercial thromboembolic
protection devices are available in a size suitable for the
native aortic diameter.

The use of a Wallstent has been described as an
embolic protection filter device during thromboembo-
lectomy of a free floating thrombus in the proximal
descending aorta'* and also during thoracic aorta stent-
ing.”” It has also been used as a temporary inferior vena
cava filter device during coil embolization of a high-
flow arteriovenous fistula.!® With its reconstrainable
design, the Wallstent can be partially deployed up to
the limit marker band, allowing it to capture emboli
and then be resheathed after. The partial unsheathing
can be tested and performed initially outside the patient
to gauge the extent of the stent before it is used in vivo.
The distal extent of the stent can also be identified fluo-
roscopically. Care must be taken not to fully unsheathe
the stent because it cannot be resheathed once fully
deployed. It is manufactured in diameters ranging from
5 mm to 24 mm. For our patient, a 16-mm Wallstent
was chosen because that was the native diameter of
the patient’s aorta. Due to the location of the lesion in
the infrarenal aorta, the Wallstent could not be
expanded fully because the proximal end of the stent
is limited by the left common iliac artery, making it
more difficult to use when stenting is performed in the
distal aorta. Despite this technical limitation, the deploy-
ment of the balloon-expandable BeGraft stent was from
the right side; thus, emboli would be less likely to travel
into the right side during stent graft deployment with
the balloon inflated. The delivery sheath for the Wallstent
should also be advanced as close as possible to the distal
stent marker during reconstrainment and retrieval of the
stent, so that any loose captured thrombi will be caught
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in the sheath and not allowed to embolize distally. With
the COVID-19 (coronavirus disease 2019) endemic in the
current era, which results in a higher risk of thrombo-
genic events for patients infected with COVID-19," it is
a timely reminder that the Wallstent is a useful alterna-
tive as a makeshift filter in cases of aortic stenting.

CONCLUSIONS

The use of a resheathable Wallstent device can be
considered a safe and effective option for distal throm-
boembolic protection in aortic stenting, particularly
when distal embolization is a concern and commercial
devices are not readily available.
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