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Why Automate?
The Promise of Navigational Guidance Tools

•Greater targeting accuracy
•Targeting lesions in difficult locations
•Faster targeting 
•Reduced procedure time
•Lower radiation 
•Less sedation

• Realize long sought dream of Work from 
Home (WFH)?

https://www.express.co.uk/news/science/1107249/robot-evolution-artificial-intelligence-ai-robots-earth
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Automation has a high bar to cross
Can Automation Surpass The Gold Standard?

Level #1 Augment Skills of the Interventional Radiologist 

Level #2 Do procedures that can not otherwise be done



Understand Challenges of CT-Guided Biopsy

Procedural Steps for CT Biopsy

• Identify target

• Place guiding grid

• Identify entrance site

• Choose trajectory to lesion avoiding critical structures

– Medial/lateral angulation

– Cranial/caudal angulation

• Measure depth to target

• Account for breathing motion

• Account for patient motion.



Understand Challenges of Ultrasound Biopsies

Procedural Steps for Conventional Ultrasound 
Guided Biopsies

• Identify target - Is the lesion visible on 
ultrasound? 

• Choose entrance site

• Operator skill to line up lesion with 
needle trajectory on same ultrasound 
plane

• Adjust for breathing motion

• Adjust for patient motion



Building Blocks Evolving Towards 
Automation 

• Trajectory Guidance  

• Needle Tracking 

• Body GPS 

• Image Fusion

• Ablation Volume Planning 

Evolution Complexity
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Limitations of Navigational Guidance Systems

• Set up time
• Breathing motion 
• Learning curve/ User Interface
• Interface with legacy equipment/ IT
• Physical space
• Costs – No CPT planning codes



Francisco Santiago, MD

Failure of Imagination?



Do procedures that can not otherwise be done

Use of automation in new ways



•MR for imaging guidance
•Fusion with thermometry to monitor 
treatment real time
•Robot controlled probe that uses 
endo-lumial orfice to rotate at set rate 
which is controlled remotely by 
operator.

Developed in the Modern era



IS3R To Do List for Automation in IR

• Get CPT codes for IR planning
• Lower costs
• Solve technical issues

• Breathing motion
• Set up times

• Integrate into existing legacy equipment 
• Explore application of AI? Needle tracking & Image fusion 
• Be imaginative!

Thank You
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