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BRIEF/TECHNICAL REPORT
NEUROINTERVENTION
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SUMMARY: The catheterization of supra-aortic vessels during neuroendovascular interventions may be challenging in the setting of

complex aortic arch anatomy. Evaluation of a new mechatronic controllable directional device in conjunction with different sheath and

guide catheters to ease the cannulation of the supra-aortic vessels was conducted in the setting of a first-in-human clinical study. The

evaluation assessment included access to the aortic arch, the technical success of the device in terms of time to target vessel, target

vessel catheterization, adverse events, and clinical outcome. Ten subjects were enrolled at 1 site for treatment. Successful access, target

vessel catheterization, and correct positioning of the catheter into the target vessel with the G60 device were achieved for all 10 pro-

cedures (7 from femoral access, 3 from radial access). One procedural complication, unrelated to the G60 device, was recorded during

the investigation. The G60 is a polyvalent active device that facilitates guide catheter navigation in neuroendovascular interventions.

ABBREVIATIONS: DSMB = data and safety monitoring board; FIH = first-in-human; GC = guide catheter; SAV = supra-aortic vessel

he primary access to the intracranial vessels, meaning the
placement of a guide catheter (GC) at the cervical level, is the
first step of any neuroendovascular procedure.

The success of this first step usually relies on the operator’s ex-
perience, the patient’s arterial anatomy, and the choice of a com-
bination of diagnostic catheter, GC, and guidewire that are
suitable for the case.

The G60 (BCV Systems) is a mechatronic, active, controllable
device that is intended to support and enable the positioning of a
GC in any supra-aortic vessel (SAV), via femoral or radial access,
without the need for a guidewire or a diagnostic catheter, what-
ever the patient’s anatomy. The G60 has a length of 1385 mm and
an outer diameter of 1.55mm (0.061”) and is inserted into a GC
of sufficient inner diameter. The distal part of the G60 is
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composed of 2 active parts that can be independently or simulta-
neously curved to form a “C” or an “S” shape (Figure) to enable
the navigation of the GC and selection of a SAV. The activation,
meaning the shape of the distal segment of the device, is con-
trolled in real time by the operator during the navigation via min-
iature shape-memory alloy-based actuators (integrated at the tip
of the device)' and powered by a generator integrated in a sterile
handle that is connected directly to the device. This means that
the G60 can be used with a straight distal-tip configuration in
straight vessels (such as the thoracoabdominal aorta and radial,
brachial, and subclavian arteries) to limit the risk of catheter-
induced side-branch selection and injury, then temporarily con-
figured into an “S” for the catheterization of the target SAV, then
relaxed to straight shape again for the navigation more distally in
the target SAV. Both proximal and distal active parts measure
35mm (distal active part: 100° < curvature; proximal active part:
70° < curvature < 125°) (Online Supplemental Data).

The objective of this clinical investigation was to evaluate the
safety and technical success of the G60 device when used to facili-
tate endovascular access to the target SAV.

MATERIALS AND METHODS

This was a prospective, single-center, nonrandomized, open-
label, first-in-human (FIH) premarket study. For all cases, the
aortic arch was 3D modeled by using the Al framework based
on deep learning architectures® to allow automatic segmenta-
tion, calculate anatomic/geometric features such as tortuosity,
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FIGURE. The G60 device (passive and activated shapes).

and obtain the type of aortic arch according to the Madhwal
classification.” These features had been the core of the G60 ex
vivo development.*

Ten patients were required for this FIH study. Any patient
scheduled for a neurointerventional endovascular treatment in
our institution could be included in the study.

Exclusion criteria included patients with a type 3 aortic arch
and patients with an indication for emergent treatment such as
stroke.

Because of the restricted number of patients for this FIH
study, no statistical analysis was performed.

The access site was left to the discretion of the operator.

Technical success was defined as a successful navigation of
the GC with the G60 device inside into the target vessel, without
the need for a diagnostic catheter or guidewire. Procedural time
metrics such as total access time (from puncture to GC final
placement), navigation time (from GC insertion with the G60 to
final placement in the targeted vessel), and the overall procedure
time (from arterial puncture to the end of the procedure) were
recorded.

Safety measures consisted of the recording of adverse events
(eg, embolus, dissection, stroke, or death) within 30 days of the
intervention.

RESULTS

All 10 patients were included between June 27, 2022, and July 7,
2022. As of July 7, 2022, 17 subjects had been screened consecu-
tively: 1 patient was rejected because of a type 3 aortic arch (an
exclusion criterion); 2 patients refused to participate, and 4
patients were eligible but not included because the required 10
patients had been already included. The indication was unrup-
tured intracranial aneurysm for 7 patients (70%), brain arteriove-
nous malformation for 1 patient (10%), dural arteriovenous
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fistula for 1 patient (10%), and ICA cervical stenosis for 1 (10%).
The mean target vessel diameter was 4.2 * 0.6mm (range 4-
6 mm). Five patients (50%) had an aortic arch type 1, 3 patients
(30%) had a type 2, and 2 patients (20%) had a bovine arch.

Baseline characteristics of the patients included are summar-
ized in the Online Supplemental Data.

G60 Performance Evaluation

The G60 was used with 2 different GCs (Neuron Max 088 and
Benchmark 071, Penumbra; CE Mark and FDA Cleared). The
G60 device was used as both a diagnostic catheter and a guide-
wire, meaning it was navigated up to the point where the GC was
meant to be positioned: the common carotid artery, the cervical
segment of the ICA, or the V2 segment of the vertebral artery.
Successful catheterization of the target SAV was achieved in all
cases; via femoral access in 7 cases and via radial access in 3 cases
(Online Supplemental Data). No malfunction occurred during
the procedures. No adjunctive or alternative device such as a
guidewire or diagnostic catheter was required.

Procedural Duration

The total access time was 22.5 minutes (range, 13-45). The navi-
gation time was 8 minutes (range, 4-17). The overall procedure
time was 96 minutes (range, 25-172).

Safety

One severe adverse event was reported. A patient had a minor is-
chemic stroke (NIHSS 1) following the procedure. This complica-
tion was determined by the data and safety monitoring board
(DSMB) to be related to difficulties in aneurysm coiling and not
related to the G60 device, because there was no evidence of spasm
or carotid artery damage during the procedure. The hospitaliza-
tion was prolonged by 1 day. The DSMB report is available upon



Details of the procedures and end points (all 10 patients)

This FIH clinical investigation was

Femoral access, n

Radial access, n

Aortic arch type 1

Aortic arch type 2

Aortic arch: bovine

Target vessel diameter, mean (= SD) mm

Successful navigation to target vessel, n

Adjunctive/rescue device needed (wire/balloon/other catheter)

Total access time, mean (range) min

Navigation time from puncture site to target vessel with GC and
G60 device, mean (range) min

Overall procedure time, mean (range) min

Procedural AE (including access site), n

Procedural SAE, n

G60-related AE, n

G60-related SAE, n

Postprocedure AE, n

Postprocedure SAE, n

7 successful with regard to clinical per-
3 formance and safety.
g The benefits of this type of device
2 could extend to emergent procedures,
42 (% 0.6) such as mechanical thrombectomy,” for
10 (100%) which procedural difficulty due to
0 (0%) unfavorable vascular anatomy of the
22.5 (13-45) . .
8 (4-17) aortic arch, supra-aortic artery tortuos-
ity, and length of neurointerventional
96 (25-172) procedures are associated with poor
(]) outcome.™* !
0 PP
0 Study Limitations
0 This study’s limitations are inherent to
0 its FIH single-center design (as requested

Note:—AE indicates adverse event; SAE, severe adverse event.

reasonable request. The summary of all procedure details and
end points is presented in Table.

DISCUSSION

Since the beginning of the endovascular era, the catheterization
of SAVs during diagnostic angiography and neuroendovascular
interventions has been challenging in keeping with complex aor-
tic arch anatomy and arterial tortuosity, requiring the develop-
ment of specifically configured catheters and catheterization
techniques.” Tortuosity of the aortic arch and carotid arteries is
also associated with atherosclerotic disease burden. Bendszus et
al® reported a significant correlation between the appearance of
embolic lesions following diagnostic cerebral angiography and
vessels that were difficult to catheterize, noting that emboli likely
arose from the disruption of atherosclerotic plaques by excessive
catheter manipulation. Easing the catheterization of the SAVs
might subsequently diminish this risk.

The G60 device is intended for subjects who require endovas-
cular navigation to access their cervical or intracranial vascular
pathologies with a GC. The potential benefits of the G60 device
include the possibility to navigate a GC in any type of vascular
anatomy, from a radial or femoral access site, without the need
for switching between different types of guidewires and diagnos-
tic catheters.

For the 10 patients (100%), successful navigation to the target
vessel with the G60 device and the GC was achieved according to
the protocol (aortic arch types 1 and 2 and femoral or radial arte-
rial puncture). Navigation to the target SAV was performed with-
out vascular damage or vasospasm in all cases, even for the
procedures in the vertebral artery and those conducted via a
transradial approach.

Based upon the risks identified and the procedural and moni-
toring methods used to minimize these risks, the successful navi-
gation of the G60 device to position the guide for performing
cervical and intracranial vascular pathology treatment was in line
with the expected benefits. There were no complications related
to the G60 device during the procedures for the 10 patients.

by the regulatory authorities), with a re-

stricted number of patients, and the

exclusion of type 3 aortic arch and
emergent stroke cases. No statistical analysis could be performed
due to the small number of patients.

CONCLUSIONS
The G60 device is a “one-size-fits-all” solution that not only ena-
bles but also eases GC navigation above the aortic arch and could
replace the need for configured diagnostic catheters and guide-
wires that are usually required for variable anatomy and different
access sites.

In this FIH study of 10 patients, the G60 device proved to be
safe and effective with a reasonable time performance.
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