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Evolution of Technology
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The New Frontier of Healthcare Delivery

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

ITS GOALS ARE STRAIGHTFORWARD

Increase volume 
and efficiency 

Improve 
quality

Reduce costs

Open 
opportunities 
for expansion

Reduce costs

Open opportunities 
for expansion

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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Some of the biggest challenges in healthcare 

Burden of 
preventable 

medical errors

The slow diffusion 
of medical 
knowledge

Healthcare spending 
is increasing 
consistently

43 

million
Avoidable injuries*¹

17
for acceptance*¹

Average of

Up to$550 
billion 
Spend too much on 
healthcare*²

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%20on%20Healthcare%20Best%20of%202019/McK-HSS-Best-of-2019.pdf 2020

years

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
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• 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

Interventional Procedures Today

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

AI & Robotics

Assisted InterventionTraditional Intervention
Dr. Andreas Gruentzig

Performs 1st Angioplasty

FUTURE1977



Robotic First In Man Series 2006



CorPath GRX Robotic System
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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

https://youtu.be/L8gN4nyugq4

https://youtu.be/L8gN4nyugq4


Automation



Machine Learning



GUIDEWIRE 
NAVIGATION

GUIDEWIRE 
NAVIGATION

LESION 
CROSSING

ANATOMY 
MEASUREMENT

LESION 
CROSSING

Equalizing Operator Skill & Experience



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

POSITION 1 2 3

Radiation Dose 18.6 7.86

1 2 3

As staff distance doubles, exposure is decreased x4 

• Robotic PCI 
personnel 
location

• Devices held 
in place in 
the CorPath 
cassette 

Radiation measured using a phantom and without a shield 

Physician in Interventional Cockpit and tech behind shield at table

0.543

1 2 3

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

Presented at SCAI 2016. 

2 BÖtticher H, Meenen C, Lachmund J, Hoffmann W, Engel HJ Strahlenexposition des Personals im 

Herzkatheterlabor. Z Med Phys 2003; 13: 251–256

Robotic-
assisted PCI is 
correlated with 
reduced staff 
radiation 
dosage1

Reducing Radiation Exposure



October 2022

Bucket List 

Mt Everest 
Base Camp

Finish Line



Starting Point



< Landing

Takeoff >



Success

@jcgeorgemd



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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