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Case Report

How to Escape Stentriever Xedging in an Open-cell
Carotid Stent during Mechanical Thrombectomy for
Tandem Cervical Internal Carotid Artery and Middle

Cerebral Artery Occlusion
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Department of Neurosurgery, Guro Hospital Korea University, Seoul Korea

We present 2 cases of complicated mechanical thrombectomy involving tan-
dem cervical internal carotid artery and middle cerebral artery occlusion us-
ing the Solitaire FR stent and simultaneous carotid stent angioplasty.
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During the procedures, the Solitaire stents containing the thrombus were

wedged into the open-cell carotid stents, which were already deployed
for proximal flow restoration. We describe the methods used to avoid

and overcome such complications.
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INTRODUCTION stent remain controversial. We present 2 cases

The use of mechanical thrombectomy for acute in-
tracranial arterial occlusion is increasing, with favor-
able clinical and radiological results. The Solitaire
stent is a popular device for intracranial thrombec-
tomy because it enables recanalization of the occluded
vessel without the use of intra-arterial thrombolytic
agents, thereby reducing the risk of cerebral hemor-
rhagic complications.3)13)15)18) However, tandem lesions
with cervical internal carotid artery (ICA) steno-occlu-
sion and intracranial major arterial occlusion are chal-
lenging and require special attention for proximal
flow restoration.””""'?*Y*) Whether to open the prox-

imal occlusion first or last and whether to place a

of successful recanalization of tandem lesions involv-
ing middle cerebral artery (MCA) occlusion and cer-
vical ICA steno-occlusion using a retrievable Solitaire
FR stent. However, these 2 procedures were problem-
atic because the thrombus-containing Solitaire stents
became lodged in the already deployed open-cell car-

otid stents.

CASE REPORT

Case 1
A 62-year-old man was hospitalized for abrupt on-
set of grade 2 left hemiparesis and aphasia, which oc-

curred 2 hours before admission. His initial National
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Institute of Health Stroke Scale (NIHSS) score was 10.
He had been taking antihypertensive medication and
oral hypoglycemic agents for long-standing hyper-
tension and diabetes mellitus. Brain magnetic reso-
nance imaging (MRI) revealed hyper-acute cerebral
infarction of the right basal ganglia and multiple re-
gions of the right MCA territory. MR angiography
(MRA) showed right cervical internal ICA occlusion

with poor collateral circulation from the posterior re-

gion and the contralateral side. Perfusion computed
tomography (CT) showed severe decrease in perfu-
sion in the right MCA territory. Because of the dis-
crepancies between diffusion and perfusion, mechan-
ical thrombectomy, following our institutional protocols
for acute major stroke, was initiated. Acetylsalicylic
acid (500 mg) and clopidogrel (300 mg) were ad-
ministered to the patient through a Levin tube.

The procedure was performed under general anes-

Fig. 1. (A) Angiogram shows total occlusion of the right cervical ICA. (B) After partial balloon recanalization of the cervical ICA, the
angiogram reveals MCA occlusion. (C) To improve proximal blood flow, the steno-occlusive carotid lesion is treated with an open-cell
stent. (D) The Solitaire stent harboring the captured thrombus is caught in the open-cell carotid stent. Manipulation of a stiff guide
wire around the Solitaire stent is ineffective. (E) A gross picture of the Solitaire stent capturing the thrombus. The captured thrombus
renders the stent wide open, which results in subsequent complications. ICA = internal carotid artery; MCA = middle cerebral artery.
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thesia because the patient was agitated; the activated
clotting time (ACT) was maintained at 1.5-2.0 times
the basal ACT. A balloon-guided catheter was in-
serted into the right common carotid artery (CCA).
The course from the femoral artery to the CCA was
very tortuous. Angiography showed severe athero-
sclerotic stenosis and occlusion of the ICA from its
proximal cervical origin, in addition to M1 occlusion
(Fig. 1A, B). To increase the possibility of full recanal-
ization of both the distal and proximal lesions, prox-
imal blood flow restoration was initiated. Balloon an-
gioplasty to open the occluded cervical ICA was per-
formed using a Sterling balloon (Boston Scientific,
Natick, MA, USA). Three attempts at ballooning re-
sulted in slight recanalization. However, the opening
was too narrow to allow increased blood flow into
the intracranial vessels. Therefore, carotid stent angio-
plasty was performed using a Protégé stent (eV3, MN,
USA) (Fig. 1C), followed by intra-arterial mechanical
thrombectomy for the occluded MCA using a 4 X
20-mm Solitaire stent (eV3, Irvine, CA, USA). After
stent deployment and thrombus capture, the stent and
its delivery microcatheter were gently and con-
tinuously retrieved. During retrieval, negative suc-
tion/aspiration of the guide catheter with a 50-mL sy-
ringe was performed simultaneously. However, when
the Solitaire stent arrived at the mid-point of the car-
otid stent, its mesh structure was caught and wedged
in the open-cell strut angle of the stent (Fig. 1D).
To-and-fro movement of the microcatheter and the
Solitaire stent failed to release the stentriever. Full re-
trieval of the stent into the microcatheter was futile
because of the captured clot in the stentriever (Fig.
1E). Because of the severe tortuosity of the vessel, it
was impossible to advance the guide catheter to cap-
ture the stent and microcatheter. An Amplatz Super
Stiff Guidewire (Boston Scientific) was inserted into
the guide catheter, but manipulation around the
Solitaire stent was unsuccessful. After using various
combinations of prescribed methods, we finally suc-
ceeded in releasing the Solitaire stent from the carotid

stent. However, the same complication occurred twice
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during passage through the carotid stent. Eventually,
the Solitaire stent and microcatheter were removed
safely by gentle massage over the carotid stent and si-
multaneous to-and-fro movement of the stentriever
system. The occluded MCA was fully recanalized
(modified Thrombolysis in Cerebral Infarction [mTICI]
Grade 3). Post-thrombectomy diffusion MRI revealed
no evidence of further infarction; the following day,
the patient's NIHSS score was 5. The patient under-
went active rehabilitation and had a modified Rankin

score of 1 at 3-month follow-up.

Case 2

A 64-year-old woman was admitted with left
hemiplegia. She had right ICA occlusion with NIHSS
score of 18 (Fig. 2A). Emergent recanalization was
performed. On the basis of our experience in the
abovementioned case, we partially recanalized the
cervical ICA with a balloon and then performed intra-
cranial thrombectomy with a Solitaire stent prior to
carotid stenting (Fig. 2B). After recanalization (mTICI
Grade 2b), a Protégé stent was deployed in the cer-
vical ICA with distal emboli protection. However, af-
ter 5 minutes, thrombus formation and re-occlusion
occurred in the superior trunk of the MCA. Thus, an-
other thrombectomy with a Solitaire stent was performed.
The guide catheter was advanced into the distal CCA
within the proximal region of the carotid stent. There
was no available intermediate distal access catheter in
our institute at the time of the procedure. We de-
ployed the stent in the superior trunk of the M2 seg-
ment and retrieved it to achieve recanalization (mTICI
Grade 3). However, during stent retrieval, the above
mentioned scenario re-occurred (Fig. 2C). Capture of
the wedged stent by advancing the guide catheter
was impossible because of the small caliber of the cer-
vical ICA and the rough and irregular surface of the
open-cell cervical ICA stent. However, in this case,
the stent and microcatheter were easily released by a
to-and-fro movement of both instruments. Reperfusion
(mTICI Grade 3) was achieved (Fig. 2D). The patient
recovered, with an NIHSS score of 4 the following day.
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Fig. 2. (A) Initial angiogram shows total occlusion of the cervical ICA. (B) Using balloon angioplasty, this lesion is recanalized but
still stenotic. MCA was still occluded after proximal recanalization. The MCA lesion was recanalized with mechanical thrombectomy
using a Solitaire stent. However, after stent angioplasty for the cervical stenotic lesion using an open-cell stent, a thrombotic occlu-
sion in the superior trunk of the MCA developed. Therefore, another mechanical thrombectomy using the Solitaire stent was
performed. (C) This image shows that the Solitaire stent harboring the thrombus is caught in the distal end of the carotid stent dur-
ing retrieval. (D) Complete recanalization can be observed after the complicated procedure. ICA = internal carotid artery; MCA = mid-
dle cerebral artery.

DISCUSSION intracranial arteries is encountered frequently, and the
treatment for such cases should be tailored individually.
Simultaneous occlusion of the cervical ICA and the Mechanical thrombectomy using various devices such
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as the Solitaire stent or a Penumbra catheter has be-
come popular.7)8>20>23>

The cases presented here highlight the possible dan-
gers of using the Solitaire stent in intracranial throm-
bectomy after the deployment of a self-expanding
open-cell carotid stent. The captured thrombus in the
Solitaire stent widened the stentriever considerably,
and consequently, the stent mesh structure was caught
by the crown, open-cell angle of the carotid stent, ren-
dering it impassable. Because of the tortuosity of the
proximal vessel and various other reasons, the guide
catheter could not be advanced to capture the wedged
stent. The effort to separate the stent using a guide
wire was unsuccessful. Finally, gentle massage over
the carotid stent with to-and-fro movement of the mi-
crocatheter and stent was effective in freeing the
Solitaire.

As noted, the construction of the open-cell carotid
stent was the primary source of hindrance in the cas-
es we encountered.'” To avoid similar problems, choos-
ing a closed-cell carotid stent such as a Wall stent is
advisable. However, main drawback of the closed-cell
stent is the phenomenon of shortening. And advanc-
ing the guiding catheter into the stent to help re-
trieval of the stentriever can make the stent shorter
than expected. Therefore, this method should be ad-
dressed carefully.

Additionally, the use of a 5- or 6-Fr coaxial distal
access catheter with indwelling Solitaire stent and
delivery catheter may prevent such complications.
Performing carotid stent angioplasty as the final pro-
cedure, or using another thrombectomy device such
as a Penumbra catheter instead of the Solitaire stent,
may be viable alternatives.””'”") If advancing the
guide catheter and capturing the Solitaire stent is pos-
sible, such difficulties may be easily resolved. Cobb et
al. reported a complicated case requiring surgical re-
moval of the retained Solitaire stent inside the carotid
stent after mechanical thrombectomy.” In the reported
cases, we rectified the problem by employing massage
over the carotid stent, with to-and-fro movement of

the system, demonstrating that gentle manipulation of
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the delivery catheter and stent can be effective.

CONCLUSION

In endovascular procedures using the Solitaire stent
for simultaneous occlusion of the cervical ICA and in-
tracranial arteries, caution is warranted to avoid
wedging the Solitaire stent in the open-cell carotid
stent. Awareness of potential problems is essential.
Changing the order of procedures, selecting other de-
vices for carotid stenting and thrombectomy, adding a
distal access device before an intracranial procedure
or gentle carotid stent massage with to-and-fro sten-
triever movement may prevent or resolve problems

that arise.

Disclosure
The authors report no conflict of interest concerning
the materials or methods used in this study or the

findings specified in this paper.
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