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【 CASE REPORT 】

Long-sheath Introducer-assisted Revascularization
(L-SHARE) Technique for Treating Large-vessel Occlusion

by a Giant Clot

Nobuaki Yamamoto 1,2, Kazutaka Kuroda 1, Yuki Yamamoto 1, Izumi Yamaguchi 3, Shu Sogabe 3,

Kenji Shimada 3, Ryoma Morigaki 2,3, Yasuhisa Kanematsu 3, Yuishin Izumi 1 and
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Abstract:
Revascularization for common carotid artery (CCA) occlusion might be difficult. We reported our strategy

for revascularizing CCA occlusion by giant clots. A 94-year-old woman was transferred to our hospital be-

cause of right hemiparesis and aphasia. CCA occlusion and giant clots were detected on ultrasonography. We

performed mechanical thrombectomy using a 9-Fr balloon-guiding catheter, stent retriever, and aspiration

catheter through a 9-Fr long-sheath introducer [long-sheath introducer-assisted revascularization (L-SHARE)

technique]. We successfully recanalized CCA occlusion using this method. The L-SHARE technique might

be useful for recanalization of CCA occlusion.
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Introduction

Although the efficacy of endovascular treatment of cere-

bral large-vessel occlusion (LVO) in acute ischemic stroke

patients was shown by a meta-analysis (1), the revasculariza-

tion of extracranial internal carotid artery (ICA) and/or com-

mon carotid artery (CCA) occlusion due to giant clots might

be difficult compared to that of intracranial LVO, such as

middle cerebral artery (MCA) or intracranial ICA occlusion.

During treatment for extracranial ICA and/or CCA occlu-

sion, obstruction of the balloon-guiding catheter (BGC) by a

giant clot is often seen, and the catheter must then be re-

moved through the sheath inserted at the groin. To deter-

mine whether or not additional mechanical thrombectomy

(MT) is needed to revascularize vessels obstructed by resid-

ual clots, we must re-navigate the catheter to the target ves-

sels. Efforts are thus needed to shorten the procedure time

in order to improve the prognosis.

We performed MT after navigating a 9-Fr long-sheath in-

troducer using a 9-Fr BGC as an inner catheter to treat a pa-

tient with extracranial LVO induced by a giant clot. Naviga-

tion of the long-sheath introducer to CCA can facilitate re-

peated aspiration of the clot from the BGC and enable digi-

tal subtraction angiography (DSA) through this long-sheath

introducer, even if the BGC is removed when blocking of

the BGC by a giant clot occurs. After reduction of the clot

volume by repeated aspiration from the BGC, MT can be

performed using a stent retriever (SR) and/or aspiration

catheter (AC). We speculate that this method might be use-

ful for revascularizing cases of LVO due to giant clots and

help reduce the puncture to revascularization time (Fig. 1).

Case Report

The patient was a 94-year-old woman with no remarkable
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Figure 1. A: Illustration of common carotid artery (CCA) occlusion. Before mechanical thrombec-
tomy, a 9-Fr Super ARROW-Flex® and balloon-guiding catheter (BGC) were navigated to the oc-
cluded CCA. B: The long-sheath introducer-assisted revascularization technique is shown. First, the 
BGC was inflated, and aspiration from the BGC was performed. The BGC was then removed when 
it became obstructed by the clot. This procedure was performed through a 9-Fr Super ARROW-
Flex® until the clot volume decreased enough to enable its retrieval by a stent retriever and/or aspira-
tion catheter. C: After reduction of the clot volume by aspiration from the BGC, mechanical throm-
bectomy was performed. 
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medical history. Her family noted eye conjugate deviation,

right hemiparesis, and aphasia at home and called emer-

gency services. She was transferred to our hospital approxi-

mately 30 minutes after the onset. Her National Institutes of

Health Stroke Scale (NIHSS) score was 24. Ultrasonography

(US) of the carotid artery performed at the time of admis-

sion detected a giant clot at the common carotid artery

(CCA) and internal carotid artery (ICA), and stagnant blood

flow at the CCA was noted on color Doppler imaging on

US (not shown in figure). We directly transferred the patient

to the angiosuite because of the very short duration from the

onset to admission, severe neurological deficit, and unavail-

ability of computed tomography (CT) and magnetic reso-

nance imaging (MRI) scan rooms in addition to the avail-

ability of the angiosuite at the time of admission.

After confirming the absence of large ischemic lesion, pa-

renchymal edema, and intracranial hemorrhaging on cone-

beam CT (Fig. 2A), we started MT 35 minutes after admis-

sion. Under local anesthesia, we inserted a 5-Fr sheath into

the right femoral artery and exchanged it for a 7-Fr sheath.

Next, we exchanged the 7-Fr sheath for a Super ARROW-

FlexⓇ 9 Fr/80 cm [Inner diameter (ID): 9-Fr, Teleflex, Mor-

risville, USA] and navigated it to the left CCA using a

Branchor 9-Fr/100 cm (Asahi Intecc, Seto, Japan), 6-Fr

Berenstein-type inner catheter and a 0.035-inch/180 cm

guidewire as a coaxial system.

We considered navigation of the long-sheath introducer

and BGC relatively easy after guidance with a 0.035-inch

guidewire to the CCA (Fig. 2B). Before the procedure, we

suspected that this patient might have tandem lesion, indi-

cating the presence of clot at the CCA and terminus of the

ICA or MCA. Furthermore, we suspected it might be diffi-

cult to retrieve a distal clot at the terminus of the ICA or

MCA before reopening the ICA orifice, as we confirmed the

presence of a giant clot at the CCA and ICA by US. Fur-

thermore, the usage of a 9-Fr long-sheath introducer for re-

peated MT might shorten the procedure time.

We first approached the clot at the CCA and ICA orifice.

DSA showed left CCA occlusion by a giant clot at the CCA

(Fig. 2C), for which we performed manual aspiration from

the BGC under inflation of the attached balloon (Fig. 2D).

We removed the BGC through the long-sheath introducer

because it became obstructed by the clot. This operation, in-

dicating aspiration from the BGC, was repeated a few times,

and a large clot was retrieved during each pass. However,

the ICA occlusion persisted (Fig. 2E).

To revascularize the occluded ICA, we guided the BGC to

the ICA and advanced a AXS Catalyst 6 (Stryker, Kalama-

zoo, USA) to its C2 segment using a Trevo Trak 21 micro-

catheter (Stryker) and a CHIKAI Black soft tip (Asahi In-

tecc). After navigating the Trevo Trak 21 microcatheter dis-

tal to the site of occlusion (Fig. 2F), we deployed the SR

(EmbotrapⓇ II; Cerenovus, Johnson and Johnson, New

Brunswick, USA). Furthermore, the AXS Catalyst 6 was ad-
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Figure　2.　A: Cone-beam CT shows no intracranial hemorrhaging. B: Anteroposterior view shows 
configuration of the aortic arch and common carotid artery. Tortuousness of aortic arch is not too 
severe to navigate a long-sheath introducer. C: A lateral view of digital subtraction angiography 
(DSA) of the left common carotid artery (CCA) showing occlusion due to a large clot (black arrows). 
D: A Super ARROW-Flex® (black arrow) and 9-Fr balloon guiding catheter (BGC; white arrow-
head) were navigated to the left CCA. E: After repeated aspiration from the BGC, the CCA occlusion 
persisted only at the distal portion of the internal carotid artery. F: After guidance of the microcath-
eter distal to the occluded site, selective DSA from the microcatheter revealed a patent left middle 
cerebral artery. G: The stent retriever was deployed at the occluded site (white arrowheads), and the 
aspiration catheter was guided proximal to the clot (white arrow). H: Anteroposterior and lateral 
views of DSA showing complete recanalization after mechanical thrombectomy. I: Piecemeal clot re-
trieved by aspiration from the BGC. 
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vanced just proximal to the clot after the SR deployment

(Fig. 2G). We removed the SR and AXS Catalyst 6 together

under BGC inflation. DSA showed complete recanalization

65 minutes after groin puncture (Fig. 2H). Giant clots were

retrieved as multiple fragments after MT (Fig. 2I).

The patient’s NIHSS score improved to 10 after MT, and

atrial fibrillation was detected during hospitalization as a

cause of the ischemic stroke. She was transferred to another

hospital for rehabilitation with a direct oral anticoagulant.

Discussion

We occasionally perform MT for CCA or ICA orifice oc-

clusion due to giant cardiogenic thrombi. Several previous

reports demonstrated successful revascularization for LVO

due to a giant clot using direct aspiration from BGC, several

passes by SR under distal protection, the parallel SR deploy-

ment technique, and direct carotid exposure (2-9). Although

direct exposure for CCA occlusion was reported to be effec-

tive, it might be more invasive and requires much more time

than endovascular treatment alone.

In endovascular procedures for patients such as the pre-

sent case, blocking of the BGC by a giant clot during the

procedure is often seen (2-7). We must remove the BGC and

re-navigate the catheter to the target vessels to continue MT.

This situation might cause difficulty, leading to a longer

time to treat LVO due to a giant clot, although a shorter

procedure time in patients with LVO has reportedly im-

proved outcomes (10).

Our method, named the L-SHARE technique, might be

effective for managing giant clots and have several advan-

tages over previous reports (2-9). First, the L-SHARE tech-

nique might facilitate repeated aspiration from the BGC

through a long-sheath introducer, even if the BGC is ob-

structed by a clot and removed from the body. Second, it

might aid in performing DSA after blocked BGC removal,

as the long-sheath introducer is located at the CCA. Third, a

stiff guidewire can be advanced to the CCA through a long-

sheath introducer before its removal, when the long-sheath

introducer becomes obstructed by a giant clot. After guid-
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ance with a stiff guidewire, the long-sheath introducer can

be removed re-guided through the stiff guidewire after rins-

ing.

The time from the onset to reperfusion is one of the

strongest predictors of the outcome in patients with

LVO (10). Recently, the direct transfer to angiosuite (DTAS)

protocol for patients suspected of having LVO based on a

scoring system of acute stroke code, such as the Rapid Arte-

rial oCclusion Evaluation (RACE) scale, was reported to be

useful for shortening the time from admission to revasculari-

zation and improving the outcome (11, 12) However, Pfaff

et al. reported that there was no significant difference in the

door-to-reperfusion time between the DTAS group and the

conventional workflow group (13, 14). These results suggest

that the reduction in in-hospital delays depends on the capa-

bility and availability of the angiosuite at the time of admis-

sion and the feasibility of a floor plan for treating Acute

Ischemic Stroke patients.

Based on previously reported findings (11, 12), we also

skip performing conventional CT and MRI in order to re-

duce the time from admission to groin puncture when pa-

tients with a high NIHSS (>10) and within 6 hours from the

onset are admitted while the CT or MRI rooms are occu-

pied. Therefore, in the present case, we skipped MRI and

CT because the patient met the conditions described above.

This protocol was approved by the local ethics committee.

We did not administer recombinant-tissue plasminogen ac-

tivator (rt-PA) before MT. We skipped this prescription for

several reasons. First, previously reported studies comparing

rt-PA skip and bridging therapy showed a low trend toward

intracranial hemorrhaging in the rt-PA skip therapy

group (15). Second, we did not adequately evaluate the pa-

tient by MRI and/or conventional CT before treatment.

Third, we worried that long-sheath introducer usage might

cause vessel wall injury to the femoral artery and hemor-

rhaging after its removal. Finally, we concerned that we

should refrain from using antiplatelet drugs under admini-

stration of rt-PA if atherosclerotic lesion was confirmed at

target vessel during procedure.

Of note, the use of a long-sheath introducer has some

limitations. First, in patients with a tortuous aortic arch,

such as a type 3 aortic arch or bovine arch, navigation of

the long-sheath introducer might be difficult, as alternative

methods of navigating the guiding catheter, such as a

NEURO EBU 8 Fr/83 cm (Gadelius Medical, Sagamihara,

Japan), cannot be used after switching to a long-sheath in-

troducer. In cases that should undergo MT using a NEURO

EBU, the length of the NEURO EBU 8 Fr/83 cm is not suf-

ficient to advance to the CCA through a long-sheath intro-

ducer of 80 cm. If there is concern about the difficulty of

guiding catheter navigation, a NEURO EBU should be used

through an 8- or 9-Fr sheath inserted into the femoral artery

before switching to a long-sheath introducer for this reason.

The evaluation of the approach from the aortic arch to the

target vessels by magnetic resonance angiography (MRA) or

CT angiography (CTA) or performance of control angiogra-

phy before exchange from a short- to a long-sheath intro-

ducer might be needed before MT to assess whether or not

a long-sheath introducer can be used. When difficulty navi-

gating a guiding catheter to the CCA is encountered despite

applying these various approaches after insertion of a long-

sheath introducer, contralateral groin puncture or switching

from a long-sheath introducer to a 9- or 10-Fr short-sheath

introducer as a new route for navigating the BGC to the tar-

get vessel might be needed, for the reasons described above.

Second, the obstructed BGC must be removed without

protection. This may cause distal migration of the clot. In

fact, ICA occlusion remained after several aspirations from

the BGC in the present case. Distal migration should be

considered during aspiration or removal of the BGC. How-

ever, we speculated that tandem occlusion existed before

MT because a hyperdense lesion on cone-beam CT was de-

tected at the ICA terminus, and the patient had severe neu-

rological deficit, indicating poor collaterals, such as terminus

ICA occlusion. Third, we should consider whether or not

the distance between the CCA orifice and the clot is suffi-

cient to navigate a long-sheath introducer, as advancement

of a guidewire, inner catheter, BGC, and/or long-sheath in-

troducer might cause fragmentation of the clot. In the future,

further testing of the long-sheath introducer might be needed

to confirm its efficacy and safety. Furthermore, the long-

sheath introducer has a ledge between the dilator and cathe-

ter, which hampers insertion into the femoral artery. There-

fore, we first inserted a 5-Fr short sheath, and we replaced

the 5-Fr sheath by a 7-Fr short sheath. Finally, we exchange

to a 9-Fr long-sheath introducer from the 7-Fr short sheath

for dilation of the hole at the femoral artery in order to

safely introduce the 9-Fr long-sheath introducer. This proce-

dure might require extra time relative to conventional proce-

dures.

Conclusion

The L-SHARE technique might be useful for recanalizing

ICA or CCA occlusion due to a large clot. In this technique,

repeated aspiration from the BGC can be performed easily

and thereby shorten the procedure time.
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