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Thank You
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Disclosures

•No Disclosures



©2020 MFMER  |  slide-4

You Might Think this is Minnesota
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This is Minnesota
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Surgical Innovation

•Academic Research (Patients First Charity)

•Technical Excellence (Intraoperative)

•Collaboration (Perioperative Care)

“To achieve something you’ve never had, you 
might have to do something you never done”
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How Do We
Surgically Innovate?



©2020 MFMER  |  slide-8

Historical Frame of Mind?

•Traditional Questions:
•What Surgical Tools Will We Develop

• How Will We Use Them
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Modern Frame of Mind?

•Historical Question: 

•What Tools Will We Develop?

•Modern Question: 

•What Will Pts/Providers do Differently if We 
Succeed?

Outputs

Outcomes
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Why not bet on the Tool?
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Reason 1: The Tool/Product 
Doesn’t guarantee the Behavior we seek.
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Reason 2: Human Behavior is Unpredictable
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Reason 3: Behavior emerges through product use.
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What is the Behavior we seek?

Align Values (surgical excellence/research/collaboration) 
with Tools to achieve Innovation
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The Future According to Larson?

•Surgeons:
•Deliver Cures through Minimal Means 

•Surgical, Biological, Energy, Pharmacological. 

•Surgery is Outpatient. 

•Patients:
•Minimize Clinic or Hospital exposure

•Medical care provided at Home. 
•Virtual, Automated, Proactive (Descriptive, predictive, prescriptive) 
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Steps along the Way:
Technical Evolution

From Maximal to Minimal Surgery
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The Death of Laparoscopic Surgery: 360K NSQIP

0

200

400

600

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Approach

Laparoscopy

Robotic−assisted

Open

Proctectomy

The Death of Laparoscopy.Davide Ferrari*1,2, Tommaso Violante*1,3, Marco 
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The Death of Laparoscopic Surgery: 360K NSQIP

The Death of Laparoscopy.Davide Ferrari*1,2, Tommaso Violante*1,3, Marco 

Novelli4, Janani S. Reisenauer, Patrick Starlinger, Rory L. Smooth, David W. Larson1
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Disruptive Platform to Iterate:

Radical Platform

 2020 ION
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Risks of Conversion
66,652 Patients from NSQIP Conversion Leads to Increase:

• Mortality,  OR 2.28

• Complications,  OR 2.36

• LOS >6 days,  OR 2.86

All Patients High BMI

Cancer Patients Benign Patients

Use of Robotics
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Conversion Risk
13.8% vs 5%

Crippa, Achilli, Larson BJS 2020
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Surgeon Workload
217 Case-Modified NASA-TLX

Quantifying contributions to variation can identify strategies to reduce surgeon workload Katherine L. 

Forsyth, Ph.D., 1,2 Bethany R. Lowndes, Ph.D., M.P.H., 3 Scott R. Kelley, M.D., 4 Renaldo C. Blocker, 

Ph.D., 1,2 David W. Larson, M.D., MBA, 4M. Susan Hallbeck, Ph.D., 1,2,4 Heidi Nelson, M.D., 4
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Robotic vs Laparoscopic Rectal Surgery at Mayo
317 Robotic vs 283 Lap

Pathological Markers

Multivariant Risks for Complication

Robotic surgery for rectal cancer provides advantageous outcomes over laparoscopic approach: results from 

a large retrospective cohort. Ann Surg 2020. Jacopo Crippa, MDa, Fabian Grass, MDa, Eric J. Dozois, MDa, Kellie L. 

Mathis, MDa, Amit Merchea, MDb, Dorin T. Colibaseanu, MDb, Scott R. Kelley, MDa, and David W. Larson, MD, MBAa
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Complexity to Simplicity
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Complex IBD

Pouch RevisionPouch Excision
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Advancing Complex Disease
T4 disease Multi-visceral Resection



©2020 Mayo Foundation for Medical Education and Research  |  slide-27

From Minimal to Minimum 
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Multi Port vs Single Port
XI Robot

SP Robot

Single-Port Robotic Transanal Minimally Invasive Surgery (SPR-TAMIS): another 

giant leap forward. Davide Ferrari1,2, Thomas Peponis1, Tommaso Violante1,3, 

William R. Perry1, David W. Larson1, Kevin Behm1
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LPLN Dissection

Left and Right iliac artery and vein
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SP in Low Anterior Resection or IPAA
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Any Colectomy from a Pfannenstiel 
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Future is Delivery of Cures
Radical Change
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Augmented Reality
Shape Sensing Technology
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Collaboration 
and 

Relationships

Perioperative care
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Inpatient to Outpatient Care
Reduce Pain, and Reduce Complication Risk
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RCT Exparel Tap Block vs Intrathecal
209 patient (98 IT vs 102 Tap)

Larson et al BJS 2019 
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Improving Outcomes
Robotics/MIS, ERAS Treatment, DIET, Fluids
7,103 Colectomy patients Treated with ERAS
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Patients with Lowest Risk of Complications

Out-Patient Colectomy• Inclusion

• ASA class <3

• Age <65



©2020 MFMER  |  slide-39

Results of SAME DAY Discharge
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Conclusion

•Vision: How do You want to Practice 10 years from Now?

•Robotics and Perioperative care is a Change Agent
•Will Allow Surgeons

•Deliver Complex Operations

•Minimal Means

•With Outpatient Delivery
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Technical 
Excellence & 

EvolutionThank You!
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