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>80,000 robotic bariatric cases in 2022:  more than 1/3 of all cases
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Slower Times in Robotic Bariatrics

But Lap Bypass Growth is Flat

Robotic Bypass Growth is Accelerating

35% of Robotic Cases Bypass

Robotic DS Growing Too

Many more robotic DS than Lap DS
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Complex Robotic Dissection



Robotics is Surgical Driving Improvement

Potential for longer surgical careers

Similar operation when the body habitus is different

Precision for dissection and reconstruction

Complete control and autonomy

Low complications and high safety in trained hands

The evolution of surgical technique



High Performance Robotics?



High Performance Robotics?

Culture of converting 

open surgery to 

laparoscopy with 

robotics

Raising the Floor

Not Raising the 

Ceiling?
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Robotics is Surgical Driving Improvement?

Lots of learning curves and feedback overload?

Ports and setup variability

Haptics

Hybrid approaches

Slower

The roller coaster of surgical technique



High Performance Robotics

We are still 20 minutes 

slower on average cases

Reduced Latency

Reverse Scaling

Rotational Scaling

Very fast instrument 

exchanges

More ports and arms

Multiuse instruments

Combined endolumenal and 

laparoscopy at one console





The 7th Annual Surgical Disruptive Technology Summit is the preeminent forum for innovation in 

general minimally invasive surgery bringing together entrepreneurs, venture capitalists, surgeons, 

and medical device companies all in one place to showcase new ideas, products and procedures. 

There will be multiple in depth panels in surgical robotics, endolumenal surgery, artificial intelligence, 

surgical training and many more.

NEXT SUMMIT: Feb 22-24, 2024



-Open vs Immersed Surgeon 

Side Cart

-Multiport vs Single Port vs 

Endolumenal 

-Modular vs Boom vs Table vs 

Bedside

-12mm, 8mm, 5mm, or 3mm 

instruments

-Autonomy

Stability in vision,      5

vision enhancements,  5

vision integration,    4

smaller instruments   4

single incision,    3

endolumenal approaches,   5

How many arms in 2024?  

Hardware vs software advancement



Evolution of Robotic Platforms

da Vinci® Si™

• Dual Console option

• Enhanced HD Vision (1080i)

• Upgradable architecture

da Vinci® S™ 

• 3D HD Vision (720p) 

• Cross-quadrant access

• Streamlined set-up

2009

2006

1999

• ADVANCED INSTRUMENTATION

• FIREFLY™ 

• SINGLE-SITE™

• SKILLS® SIMULATOR™

da Vinci®

•Eliminates lap compromises

•Introduction of 4th arm (2003)

•Simple instruments

da Vinci® Xi™
• Multi-quadrant access

• Crystal clear 3D HD vision

• Platform for future technologies 

2014

• XI SKILLS SIMULATOR™
       (AVAILABLE NOW) 

• VESSEL SEALER
      (EXPECTED MID 2014) 

• FIREFLY™

      (EXPECTED MID 2014) 

• STAPLER
      (EXPECTED MID 2014) 

• INTEGRATED ENERGY
       (AVAILABLE NOW) 

• FUTURE INNOVATION
      SINGLE PORT SURGERY



Boom Mounted Arms

 One surgical cart to move

 External interferences physically managed currently by the boom

 Easy potential software recognition of arms in relation to each 

other

 One arm’s down you can’t swap it

 Limitations on multiquadrant access?

 Boom system often will have to be large for stability with big 

footprint



Boom Mounted Arms



Foregut for Boom System

Robot

Boom

file:///C:/Documents and Settings/NJain4/Application Data/eRoom/eRoom Client/V7/grichard/Application Data/eRoom/eRoom Client/V7/EditingFiles/Procedure slide deck/06_Procedure with RB-C.ppt#3. Patient Position and Trocars


Modular Mounted Arms

 Multiple surgical carts to move

 External interferences must be software managed

 More difficult for software recognition of arms in relation to each 

other but still possible

 One arm’s down you easily swap as many as you need

 Fewer limitations on multiquadrant access

 Footprint totally depends on the module
 small modules small footprint

 large modules large footprint



Transenterix/Asensus

Laparoscopic open console

Wristed and unwristed instruments

Long instrument life

3 mm and 5 mm instruments

3 or 4 arms



Medtronic-Open surgical cart

-Modular design 2-4 arms

-Full complement of robotic 

driven lap wristed 

instruments

-Cost focused



Cambridge Medical Robotics

-Open surgical cart

-Modular design 2-4 arms

-Robotic driven 5 mm lap 

wristed instruments

-Mimicking the human arm

-Cases being performed UK 

and India

Not FDA approved



Foregut for Modular System

Robot

Module

Robot

Module

Robot

Module
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Foregut for Modular System
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Modular Arms



Task Focused Modules



Table Mounted



Johnson & Johnson: Auris and Verb

-Open/Immersed surgical cart

-Table based designs

-Endolumenal designs too

-Full complement of robotic driven 

lap wristed instruments

-Focused on procedure analysis

-Possible integrated robotic CELS

Monarch FDA approved

Lap systems not FDA approved



Table Mounted Arms

 No surgical cart to move

 External interferences can be physically managed currently by the 

table but also software management is an option

 Table motion mechanically integrated

 Easy potential software recognition of arms in relation to each 

other

 One arm’s down you can’t swap it unless the table has extra arms

 Less limitations on multiquadrant access:  Easy left side vs right side, 

easy upper vs lower abdomen

 Table system not as large potentially for stability and smaller 

footprint or no footprint larger than the bed



Johnson & Johnson: Auris/Verb



Foregut for Table System
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Single Port



-Flexible shafted transoral or 

transanal with robotic driven 

camera

-Passive instruments evolving to 

active instruments

-Involved in first Robotic CELS 

(combined endolumenal 

laparoscopic surgery) cases

-Table based designs and cart 

designs

-Endolumenal designs too

--Possible integrated robotic 

CELS with Verb

Monarch FDA approved

-3 arms in  1 flexible port

-Open surgeon console

-Limited excursion of arms

-Goal towards 15mm diameter and 

long length

Endolumenal Robotics



Opening the Black Box in the Operating Room

• Intraoperative video recording, streaming and live tele-mentoring, storage and annotation—all 

HIPAA

• Environmental cameras and audio

• Ancillary clinical data

• Intracavitary algorithmic focus

• AI powered performance analysis and segmentation vs crowd sourced analysis

• Hardware agnostic or vertically integrated

• Augmented reality powered remote feedback

• Robotically integrated with telemetry and kinematic data

• Phone apps

OR Black Box

Proximie

Theator

Touch Surgery

CSATS

Activsight

Versius

Orpheus

Apella

Artisight

CareSyntax

Acquire the data

Classify it (annotate and segregate)

Analyze it (self, experts, 

cloudsourced, machine learning)

Make it useful







Robotic Objective Performance Indicators



Machine Learning Task Recognition



Algorithms to Identify Workflow Variability



Conclusion
 It makes surgery better more most surgeons but not every surgeon, it raises the floor and 

raises surgical skill set in difficult situations

 It hasn’t changed dramatically in its form and function in 20 years-–but lots of welcome 

changes likely soon

 The drive to more minimally invasive with smaller and fewer access points and 

endolumenal will be led by robotic platforms—combined approaches (CELS)

 Task specific vs specialty specific vs  procedure specific digital platforms are all being 

developed.  

 Ergonomics is something the next generation of surgeons seriously care about

 Autonomy is something the young surgeons need

 Kinematic data is very powerful and justifies robotic platforms

 Robotic platforms are hard to make and hard to make better but that’s not stopping 

massive efforts and investments in new platforms



Thank You

Erik B. Wilson, MD, FACS

Professor and Vice Chair of Surgery

Division Chief, Minimally Invasive Surgeons of Texas

University of Texas Health Science Center at Houston
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