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Summary

The Merci Retrieval System™ (Concentric
Medical, Mountain View, CA, USA) was ap-
proved in 2004 for restoring blood flow in pa-
tients experiencing an acute stroke who are oth-
erwise ineligible for intravenous tPA, or in
whom intravenous tPA treatment has failed.
However, this treatment results in successful re-
canalization in less than 60% of treatable vessels
(Multi MERCI trial). We describe the use of a
novel device, the Solitaire™ AB Neurovascular
Remodeling Device (ev3 Inc., Irvine, CA, USA)
that received the CE Mark for the treatment of
neurovascular disease in 2007 and can recanal-
ize arteries when MERCI has failed.

We describe a case of mechanical thrombec-
tomy in which a new device, Solitaire™ AB, was
used for acute cerebral ischemia in the setting of
middle cerebral artery occlusion after unsuc-
cessful recanalization with the MERCI® Re-
triever. Excellent angiographic and good clini-
cal results were obtained without any complica-
tion.

The Solitaire™ AB device was able to retrieve
and remove clots efficiently from the middle
cerebral artery when the MERCI system failed,
thereby offering a new alternative in the treat-
ment of acute ischemic stroke.

Introduction

Several endovascular mechanical techniques
for clot removal or lysis have been developed,
and some are currently undergoing clinical tri-
als. These include the use of lasers, angioplasty,
ultrasonography, microsnares and MERCI
which can physically grasp and remove a
thrombus from the cerebral circulation'. This
report describes the successful mechanical
thrombectomy and recanalization of the mid-
dle cerebral artery (MCA) using the Solitaire™
AB device (ev3 Inc, Irvine, CA, USA)? when
the MERCI Retriever was unable to retrieve
and remove clots in a patient with an acute is-
chemic stroke of the MCA territory.

Case Report

A 37-year-old Caucasian man was admitted
to a primary stroke centre 1.5 hours after the
onset of right hemiparesis and aphasia. Physical
examination disclosed mute aphasia, homony-
mous hemianopia, sensory loss of the right face,
arm, and leg, right facial paralysis and hemiple-
gia. The National Institutes of Health Stroke
Scale (NIHSS) score was 23. A CT scan showed
a hyperdensity of the left MCA without associ-
ated ischemic parenchymal changes. A total
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Figure 1 Diagnostic cerebral angiography revealed a com-
plete occlusion of the left MCA (distal part of M1 and prox-
imal part of M2).

dose of 90 mg of tPA was administered intra-
venously without any change in neurological
score at the end of the infusion, three hours af-

ter symptoms onset. Multimodal MRI per-
formed after tPA infusion showed an infarct of
1/3 territory of the left MCA, perfusion-diffu-
sion mismatch >20%, and occlusion of the left
MCA.

The patient was transferred to our tertiary
stroke center for endovascular treatment. A di-
agnostic cerebral angiography performed five
hours after stroke onset revealed a complete
occlusion of the distal M1 of the left MCA (Fi-
gure 1). Mechanical thrombectomy was recom-
mended for emergent neurovascular rescue.
After obtaining informed consent, recanaliza-
tion of the left MCA was initially attempted us-
ing the MERCI L5 Retriever (MC 18L micro-
catheter and L5 Retriever) with a 9F balloon
guide catheter (Merci® Balloon Guide Ca-
theter) (Concentric Medical, Mountain View,
CA), according to the methodology described
in the MERCI trial*. With the first attempt, the
clot was moved proximally and blocked the in-
tracranial ICA, anterior cerebral artery (ACA)
and proximal MCA (Figure 3). The second at-
tempt to recanalize with MERCI L5 Retriever
was unsuccessful. Then, a Rebar® 18 micro-
catheter (ev3 Inc, Irvine, CA, USA) and a Syn-
chro 14 microguidewire (Boston Scientific,
Natick, MA, USA) were advanced into the in-
tracranial circulation to catheterize the left

Figure 2 A,B) First attempt to recanalize the artery with L5 MERCI device (MC 18L microcatheter and LS Retriever).
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MCA. With the tip of the microcatheter placed
at the M1-M2 junction of the MCA, the
guidewire was removed and the Solitaire™ AB
device was advanced through the micro-
catheter and deployed. Once angiography
demonstrated flow through the device, the bal-
loon of the guiding catheter was inflated, and
the device and the microcatheter were slowly
retracted into the balloon catheter under con-
stant aspiration. A thrombus was obtained with
a single pass of the Solitaire™ AB (Figures 4,
6). Post-procedure angiography demonstrated
successful recanalization of the entire left ICA,
ACA and MCA, and reperfusion with normal
antegrade flow into the distal MCA branches.
There was no evidence of distal emboli (Figure
5). The patient was discharged to the primary
stroke center 24 hours later. A control CT
showed small areas of infarction within the
deep MCA territory. NIHSS score at discharge
ten days after stroke onset was 11 and modified
Rankin scale score at 90 days was 3.

Discussion

We describe the use of the novel Solitaire™
AB Neurovascular Remodeling Device that
can recanalize the main cerebral arteries when
MERCI has failed. The Solitaire™ AB device

e

Figure 3 During the first attempt to recanalize the artery,
the clot was moved proximally and blocked the anterior
cerebral artery (ACA) and the MCA.

unique design is laser-cut from a nitinol plate
into a honeycomb pattern that results in a self-
expanding, overlap platform that allows for

Figure 4 A,B) The Solitaire™ AB device was deployed (A), and angiography demonstrated flow through the device (B).
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Figure 5 Postprocedure angiography demonstrated success-
ful recanalization of the entire left ICA, ACA and MCA,
and reperfusion with normal antegrade flow into the distal
MCA branches, after Solitaire™ AB was used.

versatility in multiple applications. The delivery
system is a stainless steel pushwire and elec-
trolytically detachable using the NDS-2 Soli-
taire™ Detachment System (ev3 Inc., Irvine,
CA, USA). The Solitaire™ AB offers the
unique capability of being able to be fully de-
ployed and then completely retrieved if it has
not been detached. This system has proven reli-
able and safe, with no reported failures of de-
tachment or premature detachment?**. The Soli-
taire™ AB is available in a variety of diameters
and lengths. The Solitaire™ AB Neurovascular
Remodeling Device is primarily used for in-
tracranial aneurysm treatment, but its relative-
ly low radial force, high flexibility, thin wall,
and ability to be retrieved and repositioned
may permit thrombus or foreign body
retrieval?.

Like other endovascular techniques such as
intra-arterial thrombolysis® or mechanical
thrombectomy *#, Solitaire™ AB might in-
crease the rate of successful recanalization in
patients with acute ischemic stroke compared
to intravenous tissue plasminogen activator
which achieves early recanalization in less than

30% of patients with large vessel occlusions
(middle cerebral, basilar artery, and carotid ter-
minus)***. In fact, the combination of a high
NIHSS score and hyperdensity MCA sign ob-
served in our patient implies a large clot bur-
den, usually with a poor response to intra-
venous tissue plasminogen activator (tPA)°.

The hypothetical or potential complications
of performing mechanical thrombectomy with
the Solitaire™ AB include the complications
experienced with other devices including dis-
section or rupture of the artery during the
catheterization with the guidewire and the mi-
crocatheter. Other potential complications with
the Solitaire™ AB include the dissection or
perforation of the artery or an atherosclerotic
plaque during the deployment and recovery
process as well as possible clot fragmentation
resulting in distal emboli. To minimize the risk
for potential complications, we have these rec-
ommendations for the use of Solitaire™ AB
for clot retrieval: (1) Conduct the catheteriza-
tion with the tip of the guidewire bent, (2) be-
gin the deployment of the Solitaire™ AB in a
straight segment of the artery and avoid start-
ing the deployment on a curve of the artery,
and (3) when recovering the device, the with-
drawal should be soft, firm, and continuous.

Due to our limited experience, we do not
have a proven technique that maximizes effica-
cy. We recommend deploying Solitaire™ AB
within the thrombus with the distal end of the
device placed distal to the thrombus. We rec-
ommend leaving the device deployed for a few
minutes, to permit rapid oxygenation of the
brain and facilitate the thrombus “gripping” in
the mesh of the device, and letting the natural
factors of thrombolysis circulate across the af-
fected artery and branches. Upon deployment
of the Solitaire™ AB we recommend obtaining
an angiogram to verify the reperfusion and de-
tect any distal embolus. During recovery of the
device, we recommend temporary occlusion of
the carotid artery with a balloon guide ca-
theter, and then under continuous aspiration
through the guiding catheter, gently withdraw
the device and the microcatheter simultaneous-
ly, without resheathing the device. Some clini-
cians attempt to resheath the device to better
trap the thrombus. We recommend caution
when the Solitaire AB enters the balloon guid-
ing catheter to minimize the possibility of
“squeezing” the thrombus off the device caus-
ing emboli.
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Figure 6 A thrombus was retrieved with a single pass of the Solitaire™ AB device.

An advantage that Solitaire™ AB has over
other devices is the ability to be used as a stent
when an artery cannot be opened due to ad-
herent thrombus or an atherosclerotic lesion to
recanalize the artery. It can be useful in some
patients with good collateral circulation that
may preserve the viability of brain parenchyma
distal to an intracranial arterial occlusion for
hours or days after the presenting event'.

If the Solitaire™ AB is used as a clot retriev-
er, we do not believe it is necessary to adminis-
ter anti-platelet or anti-thrombotic agents dur-
ing and after the procedure. If the Solitaire™
AB is left as an implant, it will be necessary to
administer an anti-platelet regime. At the Hos-
pital Universitari Germans Trias i Pujol , we
use a dose of clopidogrel 3x75 mg by nasogas-
tric probe, and 900 mg of intravenous lysine
acetyl salicylate (inyesprin®) during the proce-
dure, and continue post-procedure with aspirin

325 mg/day and clopidogrel 75 mg/day for
three months and continue with aspirin there-
after.

The introduction of a new device, Solitaire™
AB, that is able to remove emboli from the in-
tracranial circulation when the MERCI retriev-
er has failed, provides a novel tool for rapid
revascularization of ischemic brain tissue with
the potential for excellent clinical outcomes. In
our case, complete thrombus removal was
achieved in only a few minutes with a single
pass of the Solitaire™ AB used as a clot re-
triever. Plainly our report must be confirmed
by larger series and controlled studies.
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