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Stroke Treatment & Tele Robotics

Converting PSP to Robotic
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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<

Robotic Catheter Procedure

20cm working length 
for Guiding-cath.

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.
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Guide
Cath
Phase

Micro-
Cath
Phase

Procedural Steps

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)

Interventional Neuroradiology 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)
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Complete Robotic Thrombectomy: In Vitro Study
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

WFITN 2022 Abstract. Naoki Kaneko, Taichiro Imahori, Ariel Takayanagi, Hamidreza Saber, Charles Beaman, Satoshi Tateshima

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)
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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)

Magnetically-steered catheters are highly versatile by nanoflex

10 mm10 mm

Magnetically-steered catheterConventional catheter

10 mm

Magnetically-steered catheters are highly versatile by nanoflex
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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) 

Summary

• 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

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

• Emerging technologies such as magnetically-steered catheters may help 
improve the procedural flow of remote robotic thrombectomy

Thank you for your attention


