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FAILURE OF EXTRACRANIAL-INTRACRANIAL ARTERIAL BYPASS TO REDUCE THE RISK
OF ISCHEMIC STROKE

Results of an International Randomized Trial
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Beginning of the Modern Neuro-intervention
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Corindus Names Aquilla S. Turk, D.O. as Chief Medical Officer, Neuroendovascular
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Corindus

Vascular Robotics

CASE REPORT

New Devices and Techniques

First-in-human, robotic-assisted neuroendovascular

intervention

Vitor Mendes Pereira

" Nicole Mariantonia Cancelire, Patick Nicholson,'

Ivan Radovanovic,” Kaitlyn € Drake,* John-Michael Sungur,*Timo Krings,
Aquila Turk*

Figure 1 Digital subtracton angiography (DSA) images during the

sidewall basilar trunk aneurysm measuring 12 mm x 11 mm. (8) DSA

Figure 3 The operator's perspective. (A) The screen and the control
console. The roboric ar is operated usig three joysicks:one for
microcatheter,one for microwire and one for the devices (stent and
colls). 8) Closer vi

artery below the bifurcation and acros the aneurysm neck, and the first
(C)Final DSA

the screen
each
coil cast. (0) Final DSA d apatent or foystick, with h
stent, with no perioperatve complications. devices or predefined
otations for the microwires.




14th Congress of the European Society of Minimally Invasive Neurological Therapy
2022 Meeting Abstracts

P15 Evaluation of effectiveness and safety of the CorPath® GRX
System in endovascular embolization procedures of cerebral
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Siemens Healthineers is cutting back on surgical robotics
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Siemens Calls It Quits in Robotic
Heart Surgery

develop a neurovascular robot instead.

A Review of Robotic Interventional Neuroradiology
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‘A landmark event': First human patients receive remote PCI

Bocodir 018 B0 B i B 00000

An performed (PCIs) on five patients located 20 miles
away this week~—the first truly remote PCIs in human patients.

Research g toward this i for some time, first y
Vascular Robotics' technology by operating from an adjacent room in a cath lab. They've also performed remote PCIs in
pigs, navigating the robotic equipment from 100 miles away in one instance.

“The first in-human cases of remote robotic PCI represent a landmark event for interventional medicine,” Tejas Patel, MO,
chairman and chief interventional cardiologist at Apex Heart Institute in Ahmedabad, India, said in a press release.

Patel performed the procedures Dec. 4 and 5 from a temple located in Gandhinagar while another physician, Sanjay
Shah, MBBS, was in the room with the patients at Apex Heart Institute.

According to Corindus, the success of the initial in-human cases should pave the way for more “tale-stenting”
procedures to be performed around the globe.

Endovascular
thrombectomy for large
vessel occlusions.

NNT of 2 to achieve a 1-point
reduction in the mRS score at 90
days based on a DAWN subgroup
analysis.

1CS 2018, Dr. Saver, UCLA Professor Neurology

Neuro-endovascular Device Set-up

« Vascular access (groin, arm, wrist, neck, etc)

* Guide Catheter or Diagnostic Catheter

« Coaxial Catheter

* Microcatheter

« Treatment device (coils, stents, stent retrievers)
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Corindus Robotic Procedures & Device Set-up

« Vascular access (groin, arm, wrist, neck, etc)

gEL‘;"tfl'ys/yftem '{ * Guide Catheter or Diagnostic Catheter ‘

« Coaxial Catheter

« Microcatheter

Neuro-Intervention \
Robotic System ‘ .

Treatment device (coils, stents, stent retrievers
(N ¢ ) |
Corindus Robotic Procedures & Device Set-up
— « Vascular access (groin, arm, wrist, neck, etc)

Coronary/IR
Robotic System

Complete « Coaxial Catheter
Robotic Neuro-Intervention

« Microcatheter

« Guide Catheter or Diagnostic Catheter ‘

Neuro-Intervention

« Treatment device (coils, stents, stent retrievers ‘
-im } ( )
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Next-Gen Catheter Robotics
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Beaman C, Saber H, Tateshi 022 Doci14(12) 1284

Robotic Intervention at RR UCLA

Phase 1

Oct 2020 - Feb 2021, 44 interventional procedures (40 consecutive cases from Oct - Dec) were
performed using Corindus CorPath GRX system.

Nine physicians (6 attending staffs & 3 clinical fellows) operated the robot. All 9 physicians
completed Corindus Phase 1 training prior to the clinical usage of the robot.

Phase 2

Six attending staffs and 1 clinical fellow are fully trained; two clinical fellows under robotic
training. Oct 2021 — present, 10 robotic interventional procedures including 6 complete robotic
embolization procedures.

The use of CorPath GRX was disclosed to the all patients at the time of consenting them.




Robotic Intervention at RR UCLA

Robotic to manual conversion occurred in 11/54 (20.3%) cases.

Phase 1 23% (10/44) Phase 2 10%* (1/10) * partial conversion

Diagnostic cerebral angiogram without subsequent treatment was conducted in 27/48 cases. Full
robotic success achieved in 20/27 cases (74%).

For these 20 cases, the mean number of vessels successfully selected was 4.1 (range 1-7), the
mean fluoroscopy time was 14.6 minutes (range 4.1 — 23.6 minutes), and the mean radiation
exposure to the patients was 59.6 Gy/cm2 (range 26.2 — 102.0 Gy/cm2).
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Figure 3 Catheter manipulation using a push-pull and rotation
Joystick contrl solely based on the visualinformation.

Robotic assistant spinal angiography: a case report
and technical considerations

Satoshi Tateshima,' Hamidreza Saber © " Geaffrey P Colby © ” Dieter Enzmann,”
Gary Duckwiler'

JNIS/ BIAJ Case Rep. 2021 Mar 1014(3)1-3

Reasons for Manual Conversion

Tough anatomy (robotic failure & manual failure)

Tough anatomy (robotic failure & manual success)

Unable to form Sim2 cath.

Cassette malfunction

Patient body interference
+ Switching catheter
» Robotic arm too short

» Robotic arm too limited ROM




Complete Robotic Intervention

Robotic system controlled guiding cath, microcath, microwire, coil

6/15/2023

G rpon
Complete robotic intervention for acute epistaxis in a
N& A patient with COVID-19 pneumonia: technical
3 considerations and device selection tips
Hanidrez Sabe ©,! Chrles Beaman ©. Satosh Tateshina'?

20cm working length
for Micro-cath.

20cm working length
for Guiding-cath.

g s e g e )

Complete Robotic Intervention
Robotic system controlled guiding cath, microcath, microwire, coil

&5
CorPath GRX Robol

20cm working length
for Micro-cath.

20cm working length
for Guiding-cath.

Complete Robotic Intervention

Robotic system controlled guiding cath, microcath, microwire, coil

Preferred device selections

Envoy 5Fr or 6Fr MPC
V-18 wire

0.017-0.021 microcatheter
Synchro 14 Support

10
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Complete Robotic Intervention

Robotic system controlled guiding cath, microcath, microwire, coil

Case1)

Case?2)

Case3)
Case4)
Caseb)

Case6;

38yo male, COVID-19 pneumonia, on ECMO, systemic anti-coagulation &
uncontrollable epistaxis

74yo male, oral SCC, unresectable tumor, continuous oozing / bleeding,
hemoptysis

35yo male, SNUC, continuous epistaxis requiring blood transfusion
63yo male, Laryngeal Ca, tumor bleeding, COVID-19 positive
75yo male, tongue SCC, lymph node met., hemoptysis

68yo male, epistaxis, status post right sinus surgery

Single operator experience
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Complete Robotic Intervention
Selected vessels

Case 1) Bilateral VAs, Bilateral CCAs, Bilateral IMAX As (PVA/Coil)

Case 2) RtCCA, RtECA, RtAPA, RtAsc Palatine, & 2 pedicles (PVA/Coils)

Case 3) RtCCA, RtECA, RtAPA (Coils)

Case 4) LtCCA, Lt ECA, LtFacial A, & 3 pedicles (PVA, NBCA, Coils)

Case 5) Bilateral CCA, Bilateral ECA, Bilateral Facial A (PVA, Coils)

Case 6) RtCCA, Rt ECA, Rt IMAX (PVA, Coils)

Atotal of 30 vessels selected (5 per case)

Ssber L, Tateshima §. Intry N

Complete Robotic Intervention
Fluoroscopy Time & Procedure Time

Fluoroscopy  27.1£7.6 minutes

Procedure 75.9%£17.2 minutes

Atotal of 30 vessels selected (5 per case)

Sabor B, Tateshima $. Intry N

13



Conversion to Manual Procedure

= No Convesion = Partial Conversion Conversion

Reasons:
Multiple intermittent angiography via microcatheter

Coil jammed in microcatheter due to PVAs

Simultaneous guide & micro cath manipulation

Saber H, Tat
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nanoflex

145, Inier

nanoflex

5 G
\\\\ll//’
° ©

Conventional catheter

Magnetically-steered catheter
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nanoflex
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Tele-Stroke Treatment

+ Tele-proctoring (onsite physician operates)

+ Tele-proctoring and hybrid robotic thrombectomy (onsite physician & remote physician operate)

« Complete robotic thrombectamy with tele-monitoring {remote physician primarily operates)

Extending Our Reach

Air EMS?

Trends of Non-Fatal HEMS Accident-Related Injuries

Richard J Simonson, Joscph R Kecbler, Alex Chaparro.
‘Embry-Riddle Acronautical University

26, 1991 10 April 26, 2018 via the National Transportation Safety Board avition accident database. Over
ihis 28 Tataites and 1

of the dat . 8

increased likelihood of non-fatal injuries. Further, no linear relationships of available variables provide
insighs o atal investgation’s timeframe.
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Robm Thrombectomy:

Naalki Kaneko, Taichif kayan:

(

idreza Saber, Charles Bearftan, Satoshi Tz

Procedural Steps & Devices:
Procedure Time, Fluoroscopic Time, Radiation Dose Recorded in Each Step

Navigation of guiding catheter from aorta to ICA

Navigation of microsystem from ICA to M2 and thrombectomy Microcat#
a2
y, \

Robotic operator & on-site operator communicated with intercom to 2
simulate remote robotic thrombectomy.

Guiding catheter: Benchmark 95 cm
Guidewire: Aristotle18

Microcatheter: Phenom21 150 cm
Microguidewire: Synchro SELECT Support

Stent retriever: Embotrap 5 x 37 mm

16



RESULTS - Interventional Outcome
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Manual Robotic P value
(n=7) (n=7)
Technical success™® 100% 100% p=1
Firstpass 42.9% 28.6% p=0577
revascularization success
|
* (Stent retriever deployed and retrieved) ’?
!
RESULTS - Procedural Time
Manual Robotic P value
(n=7) (n=7)
357 892
0,
Total, sec [95% Cl] [314 - 401] [673 - 1111] p <0.001
Guide-cath Portion
’ 74 177
(Aorta - ICA), sec p <0.001
68 - 82 123 - 231
[95% Cl] [ ] [ ! (technical difficulty)
Micro-cath Portion, (ICA - M2, 283 715 <0.001
thrombectomy), sec [95% Cl] [243 - 324] [503 - 927] (dsv‘?ce loading &
unloading)
RESULTS - Radiation Exposure
Manual Robotic P value
(=7 (=7
Fluoro time, min 3.48 7.04 =0.003
[95% CI] [2.63 - 4.34] [4.96 -9.13] p=0
Radiation dose 3.21 5.53 =0.004
Air Karma, mGy [95% Cl] [2.52-3.91] [4.09 - 6.99] p=0.
Radiation to operator, uSv 0.215 0.02 p <0.001

[95% CI]

[0.168 - 0.263]

[0.015 - 0.025]

17



Our initial complete robotic thrombectomy using in vitro model suggests

1) robotic thrombectomy may be equivalent to manual in terms of first pass effect,
2) might be inferior to manual in final recanalization rate,

3) longer procedure time than manual (roughly twice as much)

4) significantly less occupational radiation exposure

6/15/2023

Research

JAMA Neurology | Original Investigation
Modeling Stroke Patient Transport for All Patients
With Suspected Large-Vessel Occlusion

Jessalyn K. Holodinsky, MSc: TylerS. Willamsan, PhD; Anchew M, Demchulk, MD; Henry Zhao, MBBS; Luike Zhu;
ichael . Michael D, Hil, MD. PhD

L
Original Research Article l\ AELRORDIOLOGY

Modeling optimal patient transport in a stroke -
network capable of remote telerobotic
endovascular therapy

Charles Beaman*** ©, Jessalyn K Holodinsky", Mayank Goyal’ ©,
Satoshi Tateshima’, Michael D Hll, efirey L Saver'"" and Noreen Kamal*"

PSC to CSC distance PSC to CSC distance PSC to CSC distance.
>15 & <50 & <10 100<

Converting PSP to Robotic

18
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Modeling optimal patient transport in a stroke
network capable of remote telerobotic
endovascular therapy

Charles Beaman’ Jessalyn K Holodinsky>”, Mayank Goyal’ ©,
Satoshi Tateshima’, Michael D HilP, Jffrey L Saver' and Noreen Kamal*"*
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Modeling optimal patient transport in a stroke ',
network capable of remote telerobotic - "
endovascular therapy s
Charles Beaman' (3, Jessalyn K Holodinsky™, Mayank Goyal’ ©,
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Impact of Procedural Time Delay Impact of Robotic Success Rate

Seensri 1 scanao? Scanaio 3

P—

>15 & <50

Scenario2
PSC to CSC distance
<100

>50 &

6/15/2023

Dark green indicates optimal transport directly to CSC.
Red indicates optimal transport to PSC using drip-and-ship transport method. Gray areas indicate a lack of road infrastructure data.
Modeling Optimal Patient Transport in Teleroboti ‘Therapy  Beaman C, Holodinsky JK, Goyal M, Tateshima S, Hil MD, Saver J, Kamal N

Emergency
Simulation

Summary

The key for the successful complete robotic intervention includes; catheter
slack control, carefully choosing adequate catheter length, & device selection.

Our initial complete robotic thrombectomy using in vitro model suggests 1)
robotic thrombectomy may be equivalent to manual in terms of first pass effect,
2) might be inferior to manual in final recanalization, 3) longer procedure time
than manual, 4) significantly less occupational radiation exposure.

Some PSC in California >100miles away of CSC may benefit from remote-
robotic thrombectomy.

Thank you for your attention

D/H STateshimaMD
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Thank you for your attention

B @sTateshimamp
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