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Evolution of Technology

“What a computer is to me is the most
remarkable tool that we have ever come up

with. It's the equivalent of a bicycle for our
minds.”

-Steve Jobs
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ITS GOALS ARE STRAIGHTFORWARD
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Technological enablement, digitalization, and automation are affecting
healthcare today in profound ways

Sources:TM Robot: https://www.tm-robot.com/en/blog/industry-4-technology/ 2020; HealthTech
https://healthtechmagazine.net/article/2018/06/how-automation-can-translate-better-patient-care-and-boost-bottom-line 2020; McKinsey
https://healthcare.mckinsey.com/finding-future-care-provision-role-smart-hospitals 2019



https://www.tm-robot.com/en/blog/industry-4-technology/
https://healthtechmagazine.net/article/2018/06/how-automation-can-translate-better-patient-care-and-boost-bottom-line%202020
https://healthcare.mckinsey.com/finding-future-care-provision-role-smart-hospitals
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Sources:
*1 Elsevier Australia: https://www.elsevier.com/en-au/connect/what-are-the-4-biggest-challenges-facing-the-healthcare-
sector 2018

*2 McKinsey on

Healthcare:https://www.mckinsey.com/~/media/McKinsey/Industries/Healthcare%20Systems%20and%20Services/Our%20in
sights/McKinsey%200n%20Healthcare%20Best%200f%202019/McK-HSS-Best-of-2019.pdf 2020



https://www.elsevier.com/en-au/connect/what-are-the-4-biggest-challenges-facing-the-healthcare-sector
https://www.elsevier.com/en-au/connect/what-are-the-4-biggest-challenges-facing-the-healthcare-sector
https://www.mckinsey.com/~/media/McKinsey/Industries/Healthcare%20Systems%20and%20Services/Our%20Insights/McKinsey%20on%20Healthcare%20Best%20of%202019/McK-HSS-Best-of-2019.pdf
https://www.mckinsey.com/~/media/McKinsey/Industries/Healthcare%20Systems%20and%20Services/Our%20Insights/McKinsey%20on%20Healthcare%20Best%20of%202019/McK-HSS-Best-of-2019.pdf

Robotics and Artificial Intelligence

* In Medicine, Artificial Intelligence and Robotics offer to
Empower, Enhance, and Improve Human Performance.

= Opportunity for freedom and flexibility to treat patients
with substantially better and more consistent outcomes.

Conventional Technology With Robotics and Al | l
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Interventional Procedures Today

How the procedure is performed hasn’t changed in 40+ years

* Performed with more predictability in recent years but optimization at a “hard stop’
* Innovation has been constrained to implantable devices (stents)

* Today’s interventional procedures remains largely unchanged

— Radiation and orthopedic risk
— Limits on the precision required in today’s complex cases

)

Al & Robotics
Traditional Intervention Assisted Intervention

Dr. Andreas Gruentzig
Performs 15t Angioplasty




Robotic First In Man Series 20

Joumal of the American Cellege o rdiclogy
D 2004 by the American College of Cardiology Foundation
Published by Elsevier Inc.

Remote-Control Percutaneous Coronary Interventions
Concept, Validation, and First-in-Humans Pilot Clinical Trial

Rafael Beyar, MD, DSc,* Luis Gruberg, MD,* Dan Deleanu, MD,t Aricl Roguin, MD, PuD,*
Yaron ;"llma.gar, I\-‘ID,# Silviu Cahcn, RN_.' Ganesh ](uma.r, NID_,‘ Tal chdcrow_. BSC§

Haifa and Jerusalem, Iirael; and Bucharest, Romania

OBJECTIVES This study was designed to assess the feasibility and safety of a Remote Navigation System
(BNS, NaviCath, Haifa, Isracl) in which the angioplasty guidewire, the balloon, and the stent
are navigated via a c-:lmPutcr]z:d system.

Percutaneous coronary interventions (PCls) are manually pcrform:d under fluoroscopic
guidance, requiring lead protection for the operators. A system in which the operator can
remotely, sately, and preciscly navigate the procedure during PCI would have clear
advantages.
The BNS involves a computer-controlled wire and delivery system navigator. Following
reclinical validation, the system was assessed in patients un.:l:lgomg single-vessel PCL
ﬁ"h: study involved 18 patients (age 55.9 years, 16% women). The RNS successfully crossed
lesions with the guidewire in 17 patients. The stent was then advanced by the advance/rotate
mode and adequar:h positioned in 15 of 17 cases. Technical malfunction was encountered in
three patients in whom the prm_edur: was successfully anplcted manually. Direct stenting
was employed in 10 of 18 patients, pre-dilation in 7 Ei}cnls. and after-stent balloon dilation
in 5 patients. The total fuoroscopy time for 17 § patients was compared with the
c-:rr:sp}nding time of 20 consccutive patients who underwent standard single-lesion PCL
Fluoroscopy time was similar for both procedures, with 8.8 = 4.8 min with the RNS versus
9.1 + 3.5 min with the standard tec 'qucﬁ (F NB). Clinical success was 1008 and
tcdm.u:al success 4% for the guidewire and 83% for the overall procedure.
The use of the RNS for guidewire, balloon, and stent manipulation during PCI appears safe
and feasible for the treatment of patients with coronary stenosis. The system offers operator
radiation .,ai:n and may enhance pre 1si0mn nt le:tmcnr and balloon dilation
strategies. (] Am Coll Cardiol 2006;47:296-300) © 2006 by the American College of
Cardiology Foundation
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Strategy to address unmet needs with automation

Create algorithms based on the
techniques of highly skilled
operators

Aim automation at improving:

Navigation
Lesion crossing
Delivery of therapy

Faster procedures may reduce
contrast & radiation and
positively impact patient
outcomes




Accuracy and Precision

0

Robotics Showed Reduction i

8.3% stent reduction’

We know challenging visual estimation leads to
Manual assessment of lesion length significant!
Treatment plan changed from two stents to one__
PRECISE trial also reported a reduced number

OHAMPRNS
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B CorPath 200

~_ BaliooniStent | et
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Visual estimate = 52mm

Initial treatment plan = 24 +
28mm stents

‘Campbell P.T.. et al. The Impact of Precise Robotic Lasion Length Measuramant on Stent Length Selection: Ramification For Stent Savings. Poster Presastation
CRT 2018
Tampboll, P. T ot o (2015), Mlaroparator and indmoperater (injaccuricy of stent selecson based on visual esamation, Cathetorizabion ang Castiovascuiar Intervantion, G 10100250 2578 | Study sponscend by
Corirdus Inc
) ' PRECISE canes averaged 1.1 stonts per lesion vs. national 1.2 stents por lesion, PRECISE data o
(Fhestantsvuasisnsdatanoniassannsanshnsring . :

Clinical tripls wore conductad using the CorPath 200 System


https://youtu.be/L8gN4nyugq4

Automation

Jul 20017 TCT Abstract

Impact of a Novel Advanced
Robotic Wiring Algorithm on
Time to Wire a Coronary Artery
Bifurcation in a Porcine Model

Madder, Lombardi, Parikh, Kandzari,
Grantham, Rao

MV in live po » model.

reduction in wiring time
with reduced variability

Mavigation Time (s
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Machine Learning

Lesion Analysis Machine Learning Lesion Prediction
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Equalizing Operator Skill & Experience

© W GO » ©

ROTATE ON RETRACT (ROR)  WIGGLE SPIN DOTTER CONSTANT SPEED

GUIDEWIRE GUIDEWIRE
NAVIGATION NAVIGATION

-~ Cors
. Catthe

- Shore




Reducing Radiation Exposure

As staff distance doubles, exposure is decreased x4

* Robotic PCI
personnel
. location

RObOtIC_ . * Devices held
assisted PCl is in place in
correlated with Z’;‘:Si‘t’t’:ath
reduced staff
radiation
dosage!

Physician in Interventional Cockpit and tech behind shield at table

Mean Radiation Dose (per procedure) at Head Level By Position (uSV)?2

POSITION @

Radiation Dose

Radiation measured using a phantom and without a shield

. Cors 1 Campbell P., et al. Staff Exposure to X-ray during PCl: Randomized Comparison of Robotic vs Manual Procedures.

( .~ atthe  Presented at SCAI 2016.
2 BOtticher H, Meenen C, Lachmund J, Hoffmann W, Engel HJ Strahlenexposition des Personals im

. Shore Herzkatheterlabor. Z Med Phys 2003; 13: 251-256
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Summary

» Consistency & reproducibility with robotics

* Broad spectrum of lesion knowledge with machine learning
« Optimization of algorithms with artificial intelligence

* Reduced dependence on operator skill and experience

« Minimal radiation exposure with procedural distancing
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