Role of distal access catheter in endovascular thrombectomy
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Advancement of endovascular treatment devices lead to achieve higher reperfusion rates than the past. We review a role of distal ac-
cess catheter (DAC) in endovascular thrombectomy of acute ischemic stroke with intracranial arterial occlusion. Distal part of DAC
has characteristics including flexible and soft. Therefore, DAC can advance to the MCA and perform the aspiration thrombectomy. For
the stent retriever, DAC can reduce thrombus fragmentation, distal embolization and vessel trauma during stent retrieval due to
shorten length for stent retrieval. And, direct aspiration through DAC may be effective. The use of DAC seems valuable to perform
mechanical thrombectomy in application of aspiration, stent retriever, or combined strategy.
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Introduction

Since release of Merci retriever (Concentric Medical,
Mountain View, California, USA), thrombectomy devices re-
lated to endovascular thrombectomy (EVT) have developed
rapidly, In MERCI (Mechanical Embolus Removal in
Cerebral Ischemia) trial, the recanalization rate was sig-
nificantly higher than in the historical control group (46%
versus 18%, P{0.0001).' The Penumbra pivotal stroke trial
revealed 81.6% of revascularization rate (TIMI grade 2 or
3).” The SWIFT (Solitaire With the Intention For Thro-
mbectomy) trial used Solitaire stent (Medtronic Neurovas-

cular, CA, USA), and achieved 60.7% of recanalization
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rate (TIMI 2 or 3) and 58.2% of favorable clinical outcome
at 3 months,” Advancement of endovascular treatment
strategy lead to achieve higher reperfusion rates than the
past.

Recent EVT trials including MR CLEAN, EXTEND-IA,
ESCAPE, SWIFT PRIME, and REVASCAT have shown effi-
cacy and safety of EVT in acute ischemic stroke with prox-
imal anterior circulation occlusion, ™ And, stent retriever
was most frequently used. Based on results from these tri-
als, updated guidelines recommend EVT using stent re-
triever for patients with occlusion of a proximal intra-
cranial artery. ?

The distal access catheter (DAC) was designed to allow
easy manipulation of endovascular devices by supporting
microcatheter, Therefore, DAC was commonly used endo-
vascular procedures including coil embolization, intra-
cranial angioplasty, and embolization. We review a role of
distal access catheter in EVT of acute ischemic stroke with

intracranial arterial occlusion,
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Application of Distal Access Catheter in mechanical
thrombectomy

1. Aspiration thrombectomy

The penumbra system consisted of reperfusion catheter,
separator, aspiration pump, and thrombus removal ring.
The penumbra system designed to remove a clot by dis-
ruption using a separator and aspiration using reperfusion
catheter. To achieve better outcome, advanced strategies
including forced arterial suction thrombectomy and a di-
rect aspiration first pass technique, were introduced, on
These techniques are simple and straightforward. The
Penumbra reperfusion catheter coaxially with  014-inch
microguidewire and .021-inch microcatheter were ad-
vanced to the proximal end of the occlusion and wedged
to the clot under manual aspiration using a 50-mL syringe.
After then, penumbra reperfusion catheter was gently
withdrawn continuing to maintain aspiration force,

To maximize aspiration force, new generation devices
had more larger inner diameter than old generation de-
vices and have been shown higher recanlization, "
Regarding this advantage, DAC also has a similar advant-
age for aspiration thrombectomy although DAC did not de-
signed for aspiration originally. Currently there have been
several DACs that have launched, which include the Ace
064 (Penumbra, Alameda, CA, USA), Arc (Medtronic
Neurovascular, CA, USA), Navien (Medtronic Neurovascular,
CA, USA), Catalyst (Stryker, Fremont, CA, USA), Revive IC

(Codman, Raynham, MA, USA), and Sofia (Microvention,
CA, USA). Distal part of DAC has characteristics including
flexible and soft, Therefore, DAC can advanced to the dis-
tal ICA/MCA and easily perform the aspiration thrombec-
tomy. (Figurel) In addition, the most of DAC had a little
smaller outer diameter than middle cerebral artery and ba-
silar artery. So, closed space can be built by advancement

of DAC, It may be associated with effective aspiration,

2. Intermediate guide catheter for stent retriever

In the general use of the stent retriever, the target oc-
cluded segment was accessed with a 014-inch micro-
guidewire, and a .021-inch microcatheter was advanced
beyond the occlusion, After positioning a microcatheter,
proximal and distal ends of the occlusion were then con-
firmed by microinjection and the stent retriever was de-
ployed for several minutes, After the balloon of the bal-
loon guide catheter was inflated with remote aspiration
through the guide catheter, the microcatheter and stent re-
triever were withdrawn into the guide catheter.

In cases of the DAC, after deploy of stent retriever, con-
firming the access of the DAC into the corresponding ar-
tery segment adjacent to the occluded segment, stent re-
triever was retrieved into the DAC under maintaining man-
ual aspiration through side port. This strategy is combined
form of thrombectomy using aspiration and stent retriever.,
The first advantage is reduced length for stent retrieval.

This can reduce thrombus fragmentation, distal emboliza-

Figure 1. Aspiration thrombectomy using distal access catheter. A. Endovascular thrombectomy using NAVIEN 58 distal access
catheter in case of basilar artery occlusion. B. Endovascular thrombectomy using Sofia plus catheter in case of middle cerebral ar-

tery occlusion.
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Figure 2. The use of distal access catheter during stent retriever thrombectomy. Catalyst 6 distal access catheter was placed in
the MCA M1 segment and Trevo was deployed MCA M2 segment.

tion and vessel trauma during stent retrieval. Second ad-
vantage is to apply aspiration at the nearby occluded seg-
ment, not remote aspiration, This may be associated with
effective aspiration, due to lack of backflow originated
from anterior cerebral artery. Therefore, the effect of aspi-

ration can improve, (Figure 2)

Conclusion

Each mechanical thrombectomy strategy has their own
advantages, For example, aspiration strategy may be effec-
tive and safe in cases of basilar artery occlusion regarding
hemorrhagic complication during microwire navigation,
but stent retriever may be better for distal intracranial arte-
rial occlusion regarding navigation of small sized
artery, " The use of DAC seems valuable to perform me-
chanical thrombectomy in application of aspiration, stent

retriever, or combined strategy.
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