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Beginning of the Modern Neuro-intervention
1990 at UCLA, development of Guglielmi Detachable Coil and electrothrombosis of saccular aneurysms.

UCLA in 90’s: Pioneers of Aneurysm Coiling

https://www.robocath.com/ https://microbotmedical.com/ https://www.xcathinc.com

https://www.corindus.com/ https://www.nanoflexrobotics.com/
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Robotic Stroke Intervention

Is this a solution to stroke in rural area?

2019 Fall in Canada
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AJNR 2021 May
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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. 

ICS 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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• Vascular access (groin, arm, wrist, neck, etc)

• Guide Catheter or Diagnostic Catheter

• Coaxial Catheter

• Microcatheter

• Treatment device (coils, stents, stent retrievers)

Neuro-Intervention 
Robotic System

Coronary/IR
Robotic System

Corindus Robotic Procedures & Device Set-up

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

• Guide Catheter or Diagnostic Catheter

• Coaxial Catheter

• Microcatheter

• Treatment device (coils, stents, stent retrievers)

Neuro-Intervention 
Robotic System

Coronary/IR
Robotic System

Complete
Robotic Neuro-Intervention

Corindus Robotic Procedures & Device Set-up
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Next-Gen Catheter Robotics

Console Robotic Arm Monitor

Beaman C, Saber H, Tateshima S. J Neurointerv Surg. 2022 Dec;14(12):1284

Robotic Intervention at RR UCLA 

• 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 1

• 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.

Phase 2
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• Robotic to manual conversion occurred in 11/54 (20.3%) cases.  

• 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). 

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

Robotic Intervention at RR UCLA 

JNIS / BMJ Case Rep. 2021 Mar 10;14(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
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Head & Neck Embo

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

20cm working length 
for Guiding-cath.

20cm working length
for Micro-cath.

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

20cm working length 
for Guiding-cath.

20cm working length
for Micro-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
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Complete Robotic Intervention
Robotic system controlled guiding cath, microcath, microwire, coil

1) 38yo male, COVID-19 pneumonia, on ECMO, systemic anti-coagulation & 
uncontrollable epistaxis

2) 74yo male, oral SCC, unresectable tumor, continuous oozing / bleeding, 
hemoptysis

3) 35yo male, SNUC, continuous epistaxis requiring blood transfusion

4) 63yo male, Laryngeal Ca, tumor bleeding, COVID-19 positive

5) 75yo male, tongue SCC, lymph node met., hemoptysis

6) 68yo male, epistaxis, status post right sinus surgery

Case

Case

Case

Case

Case

Single operator experience

Case

Saber H,, Tateshima S. Interv Neurorad 2023 in press

Complete Robotic Intervention
Selected vessels

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

2) Rt CCA, Rt ECA, Rt APA, Rt Asc Palatine, & 2 pedicles  (PVA/Coils)

3) Rt CCA, Rt ECA, Rt APA  (Coils)

4) Lt CCA, Lt ECA, Lt Facial A, & 3 pedicles   (PVA, NBCA, Coils)

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

6) Rt CCA, Rt ECA, Rt IMAX (PVA, Coils)

Case

Case

Case

Case

Case

Case

A total of 30 vessels selected (5 per case)

Saber H,, Tateshima S. Interv Neurorad 2023 in press

Complete Robotic Intervention
Fluoroscopy Time & Procedure Time

27.1±7.6 minutes

75.9±17.2 minutes

Fluoroscopy

Procedure

A total of 30 vessels selected (5 per case)

Saber H,, Tateshima S. Interv Neurorad 2023 in press
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Conversion to Manual Procedure

No Convesion Partial Conversion Conversion

• Multiple intermittent angiography via microcatheter

• Coil jammed in microcatheter due to PVAs

• Simultaneous guide & micro cath manipulation

Reasons:

33.3%

Saber H,, Tateshima S. Interv Neurorad 2023 in press

Magnetically-steered catheterConventional catheter



6/15/2023

15

Tele-Stroke Treatment

• Tele-proctoring (onsite physician operates)

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

• Complete robotic thrombectomy with tele-monitoring (remote physician primarily operates)

Extending Our Reach
Air EMS?
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Complete Robotic Thrombectomy:
Naoki Kaneko, Taichiro Imahori, Ariel Takayanagi, Hamidreza Saber, Charles Beaman, Satoshi Tateshima

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

Guide
Cath

Microcath
Robotic operator & on-site operator communicated with intercom to 
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
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RESULTS - Interventional Outcome

Manual
(n = 7)

Robotic
(n = 7)

P value

Technical success* 100% 100% p = 1

First-pass
revascularization success

42.9% 28.6% p = 0.577

*  (Stent retriever deployed and retrieved)

RESULTS - Procedural Time

Manual
(n = 7)

Robotic
(n = 7)

P value

Total, sec [95% CI]
357 
[314 - 401]

892 
[673 - 1111]

p < 0.001

Guide-cath Portion, 
(Aorta - ICA), sec
[95% CI]

74
[68 - 82]

177
[123 - 231]

p < 0.001

Micro-cath Portion, (ICA - M2,
thrombectomy), sec [95% CI]

283
[243 - 324]

715
[503 - 927]

p < 0.001

(technical difficulty)

(device loading & 
unloading)

RESULTS - Radiation Exposure

Manual
(n = 7)

Robotic
(n = 7)

P value

Fluoro time, min
[95% CI]

3.48
[2.63 - 4.34]

7.04
[4.96 - 9.13]

p = 0.003

Radiation dose
Air Karma, mGy [95% CI]

3.21 
[2.52-3.91]

5.53 
[4.09 - 6.99]

p = 0.004

Radiation to operator, μSv
[95% CI]

0.215 
[0.168 - 0.263]

0.02 
[0.015 - 0.025]

p < 0.001
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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

Converting PSP to Robotic

PSC to CSC distance
>15 & <50

PSC to CSC distance
>50 & <100

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

PSC to CSC distance
>50 & <100

PSC to CSC distance
100<

PSC to CSC distance
>15 & <50

PSC to CSC distance
>50 & <100

PSC to CSC distance
100<

PSC to CSC distance
>15 & <50

PSC to CSC distance
>50 & <100

PSC to CSC distance
100<

PSC to CSC distance
>15 & <50

PSC to CSC distance
>50 & <100

PSC to CSC distance
100<
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Beaman C, Holodinsky JK, Goyal M, Tateshima S, Hill MD, Saver J, Kamal N

Dark green indicates optimal transport directly to CSC. Olive green indicates optimal transport to a robotic EVT center. 
Red indicates optimal transport to PSC using drip-and-ship transport method. Gray areas indicate a lack of road infrastructure data. 

Impact of Procedural Time Delay         Impact of Robotic Success Rate 

Modeling Optimal Patient Transport in a Stroke Network Capable of Telerobotic Endovascular Therapy

Scenario1
PSC to CSC distance

>15 & <50

Scenario2
PSC to CSC distance

>50 & <100

Scenario3
PSC to CSC distance

100<

Realistic 
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.

@STateshimaMD

Thank you for your attention
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@STateshimaMD

Thank you for your attention


