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Objectives of this Talk

Different perspectives

• FDA

• Industry

• Surgeon

• Hospital

• Academia

• Patient



Technology Adoption Life Cycle

Everett Rogers 1962 Diffusion of Innovation

Visionaries Pragmatists

Geoffrey Moore 1991 

Crossing the Chasm

Enthusiasts Conservatives Skeptics



The Problem: Surgery is Ubiquitous…

• 40-50 million procedures in U.S. every year1

• 313 million procedures globally every year2

• In contrast, 16.4 million flights handled by FAA in U.S. every 
year3

1. Dobson et al. Intl J Surg 2020;81:47-54

2. Meara et al Lancet 2015;386:569-624

3. FAA.gov



And Post-Op Mortality is High 

1. Dobson et al. Intl J Surg 2020;81:47-54

2. airlines.org

*vs. 2 fatalities from US air carriers in past 10 years



Surgeons are Frequently Sued
Medical Liability Claim Frequency, 2016

ama-assn.org



80,000 U.S. Medical Malpractice Suits Per Year 

justpoint.com



Patient Safety First

Company

FDA

Hospital

Surgeon

Specialty Board

Societies

Patient



FDA Perspective



FDA

• Center for Devices and Radiological Health (CDRH)

• FDA approval is necessary to market and sell a medical device 
in the U.S.

• Company must provide evidence the device is safe and 
effective

• FDA does not regulate the practice of medicine



Step 1: Classify the Medical Device

Medical Device Amendments of 1976

• Class I: Minimum potential harm (47%)
- Elastic bandage 

• Class II: Moderate potential harm (43%)
- Robotic surgical system

• Class III: Sustain or support life, are implanted, or present 
potential unreasonable risk (10%) 

- Implantable pacemaker



Step 2: Choose the Premarket Submission 
Pathway

Section 510(k) Food, Drug, and Cosmetic Act

• Premarket Notification (PMN) or 510(k): demonstrate the 
device is substantially equivalent (as safe and effective) to a 
device already on the market

- Class II

• Premarket Approval (PMA): a new product containing new 
materials or differ in design to other products on the market

- Class III



Step 3: Prepare Appropriate Information for 
the Premarket Submission

• Evidence and data compiled by the company

• Can request feedback for potential application
• Q-Submission Program (Q-Sub)

• System to track interactions

• Pre-Sub: formal written request for feedback based on specific 
questions, including evidence requirements

• Decision within 60 days of submission



Investigational Device Exemption (IDE)

• Clinical study approved by FDA to collect safety and 
effectiveness data

• Data is used to support either PMA or 510(k)

• Investigator-led or industry-sponsored

• Use of device is limited to sites and time period described in the 
IDE study

• Requires IRB and often CMS approval



Step 4: Comply with Applicable Regulatory 
Controls 

• Register device with FDA

• FDA approval with labeling for intended use and IFU 
(instructions for use)

• Special Controls – class II devices

- Performance standards

- Post-market surveillance

- Patient registries

- Special labeling requirements



Industry Perspective



Industry Responsibilities 

• Need FDA approval of the device for its specific indication. 
Otherwise, a company cannot market, sell, train, or support use 
of the device

• Technical & human factors data

• Safety and efficacy data

• IFU (instructions for use) delineate proper way to set up and 
use device



How Does a Company Prove the Device is 
Safe and Effective?

• Bench research

• Cadaver and animal studies

• Technical validation and verification

• Human factors

• Clinical study or clinical data
- Confirmatory study

- Real world evidence

- RCT 



Example of Robotic-Assisted Surgical System 

• Generally 510(k) but may be PMA

• Labeling approval for “general thoracoscopic surgical 
procedures”

• Demonstrate it has significant equivalence to the predicate 
device (thoracoscopic/VATS)

• For each specific indication must be cleared as a separate 
510(k) labeling modification (lobectomy, thymectomy)

• Umbrella vs. covered procedures



Training Responsibilities

• A device company cannot teach the practice of medicine, i.e. 
how to operate

• Technology training is led by company (non-surgeons)
- Designed by engineers, human factors, surgeons, and educators

- How to use the device: controls, buttons, etc.

• Clinical application training (use of the device in a specific 
procedure) is led by surgeons



Example of Training Breakdown

Industry-Led

• On-line learning

• Hands-on in service

• Simulation

• Dry lab model training

• Wet lab model training

Surgeon-Led

• Case observations

• Videos and lectures

• Procedural training
- Wet lab models

- Animal

- Cadavers 

• Proctoring/preceptoring



Surgeon Perspective



Surgeon Perspective: 
Adopting New Technology 

Many Scenarios:
• Device – pre-existing or new?

• Procedure – on- or off-label?

• Risk – high, medium, low?

• IRB – yes or no?

• IDE – yes or no?

• Where are you on the adoption 
curve?

Everett Rogers 1962 Diffusion of Innovation



Requirements for Surgeon to Adopt a New 
Technology

• Board-certification

• Credentialed at hospital

• Completed industry-led technical training

• Complete surgeon-led operative training

• Proctoring or preceptoring (hospital regulated) for privileging



Learning Curve

• Patient selection is critical early 
in one’s experience

• Surgery is a team sport

• Deliberate practice 

• Monitor outcomes

• Leadership support is critical

My Learning Curve Through 
First 140 Robotic Lobectomies



Developing Expertise: Anders Ericsson

Mental Representations

1. Observing and defining 
expert performance

2. Translating observation 
into actions

3. Monitoring performance

Ericcson Academic Med 2015;90:1471-86



Robotic Console Skill Decay is Real

Der et al. J Endourol 2021;35:888-90

Median Weekly 
Robotic Caseload
5.5 to 1.0



Intervention for Success

Preceptor

MentorCoach

Proctor

Sachdeva A. JSO 2021;124:711-21



Community Support and Feedback

• Social media

• Society meetings and 
programs

• Industry

• Technology
- Remote case observations

- Teleproctoring

- Video review



Off-Label Use

• FDA does not regulate the practice of medicine

• Could expose the surgeon and hospital to medicolegal liability

• May need IRB

• May need IDE (especially for company training and support)



Hospital Perspective



Credentialing vs. Privileging

Credentialing: 

Education, experience, and training substantiated to become 
appointed member of a hospital staff 

Privileging: 

Granted permission by hospital to perform a procedure or a 
specific service



Stefanidis et al. Ann Surg 2022;27:88-93

Robotic Surgery
Credentialing

• Institute for Surgical 
Excellence (ISE)

• 28 robotic surgery experts

• Delphi process

• >80% agreement: 
consensus



Initial Credentialing Requirements

Stefanidis et al. Ann Surg 2022;27:88-93



Re-Credentialing Requirements

Stefanidis et al. Ann Surg 2022;27:88-93



Additional Recommendations: Credentialing

Stefanidis et al. Ann Surg 2022;27:88-93



Blackmon et al. Ann Thor Surg 2016;101:1230-7

“[L]ittle to no quality data are 
available for most new 
technology and advanced 
procedures to support 
assigning a specific number 
of cases for privileging.”



STS Checklist for Privileging – Any New Device

Blackmon et al. Ann Thor Surg 2016;101:1230-7



Academia Perspective



IDEAL-D

• Idea

• Development

• Exploration

• Assessment

• Long-term follow up

• Device innovation

Marcus HJ et al. Ann Surg 2022;275:73-79



IDEAL-D Stages of Development

Marcus HJ et al. Ann Surg 2022;275:73-79



Example

• Authors developed RAMIE 
technique at their hospital

• Outcomes of each 
sequential case

• Patient selection explained 
(including exclusion)

• Highlight changes to 
technique each time 
introduced

Diez del Val et al. Intl J Surg 2015;19:104-11



Diez del Val et al. Intl J Surg 2015;19:104-11



Patient Perspective



Informed Consent

• Patient wants robotic 
mitral repair

• Surgeon will do it but has 
only done 1 case

• How much to disclose?

Woo et al. JTCVS 2019;157:1934-40



Society or Payer Perspective



Do all surgeons have the right to adopt 
new technology? 

Considerations:

• Wide dissemination vs. centers of excellence

• Relationship between volume and outcomes

• Cost effectiveness and efficiency

• How much adoption has already occurred? How much evidence 
has accumulated?



Conclusion
• Use of a novel medical device is a complex interplay of industry, 

surgeons, hospitals, governing bodies, and societies

• A company can market, sell, train, and support use of the 
device as long as procedure is on-label and used according to 
the IFU

• A surgeon can deviate from the labeling and IFU but the 
company cannot be involved outside of an IDE

• The responsibility of the hospital is significant and leads to 
variability

• IDEAL-D is the recommend framework by which new device 
outcomes should be measured and reported



Teaching An Old Dog 

A New Trick? 

Sudish Murthy, MD, PhD, FACS, FCCP

Daniel and Karen Lee Endowed Chair in Thoracic Surgery

Section Head, General Thoracic Surgery

Professor of Surgery, CCLCM of Case Western Reserve University

Thoracic & Cardiovascular Surgery

Cleveland Clinic, Ohio

MURTHYS1@CCF.ORG

No relevant disclosures

GTSC 2023



General Surgeons of the 

Thorax

Swallowing 

Disorders

Lung 

Failure

Lung Volume 

Reduction 

Surgery

Pulmonary 

Transplantation

Interstitial Lung 

Disease

Thoracic 

Oncology

Lung Cancer

Solitary Pulmonary 

Nodule

Hospital 

Medicine

Empyema/ 

Abscess 

Interventional 

Pulmonology

Metastatic 

Disease

Esophageal/Gastric 

Cardia Cancer

Pleural 

Effusion 

Hiatal

Hernia

Esophageal 

Motor Disorders

Central Airway 

Disease
Tracheal 

Stenosis

Malignant Pleural 

Effusion

Barrett’s Esophagus
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This Invite Usually Reserved for…

• Famous Emeritus

• Societal Leader with Keen Insight

• That Dinosaur Who hasn’t gotten a PLAN B 

after Stoking the Boilers for quite some time



What’s NOT New?











As a Surgeon

− 500+ LTx

− 1500+ Anatomic Lung Rx

− 400+ Esophagectomy

− 100+ Tracheal Resections

− 50+ residents

− >10,000 operations with residents









Raymond/Raja



https://www.skisolutions.com/blog/best-luxury-ski-chalets-switzerland





























The Ask

• What Have I learned Given All the Miles on 

my Tires

− How have I adapted to changing 

conditions

− What Worked? 

− What Failed?



The Ask

• What Have I learned Given All the Miles on my Tires

− How have I adapted to changing conditions

− What Worked 

− What Failed

• What has Changed that Forced me to 

Change?



What Has Changed?

• Disease Presentations?

− More Stage I NSCLCa

− More Resectable Stage IIIa

− More Induction Esoph Ca

− Increase in complication management

− NO BARRETT’s Operations



What Has Changed?

• Third Space Endoscopy

• Dissemination of Minimally invasive ops

• ImmunoTx

• Robotics

• Patient Reported outcomes

• Resident Education

• Work Force Inequity



What Has Changed?

• Third Space Endoscopy

• Dissemination of Minimally invasive ops

• ImmunoTx

• Robotics

• Patient Reported outcomes

• Resident Education

• Work Force Inequity

• JUST TO LIST A FEW!!!



How Do you Keep Current?



What Happens as You Age



www.uv.es/jgpausas



Health/Life

• Ran 10K races

− Ran the Treadmill

• Elliptical

• Spin Bike

• Rower

• Recumbent Cycler



What Happens as You Age Mature as a 

Surgeon?



What Happens as You Age Mature as a 

Surgeon?

• Barring Unforeseen Circumstances

− You generally Get Better

• Knowledge of Surgical Anatomy

• Knowledge of Diseases

• Judgment



What Happens as You Age Mature as a 

Surgeon?

• Barring Unforeseen Circumstances

− You generally Get Better

• Knowledge of Surgical Anatomy

• Knowledge of Diseases

• Judgment

• Vastly Improved Efficiency



Improved Efficiency

• Far Less Surgical Anxiety

• Far Greater Intellectually Curiosity

• Far More Time to Learn New Things



Improved Efficiency

• Far Less Surgical Anxiety

• Far Greater Intellectually Curiosity

• Far More Time to Learn New Things

• Job Satisfaction!!!



Job Satisfaction

• Reduced WORK-LIFE Imbalance
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Job Satisfaction

• Reduced LIFE Imbalance



Job Satisfaction

• Reduced LIFE Imbalance

• MENTORING

− Faculty

− Residents

− Medical Students

• Innovation



Job Satisfaction

• Reduced LIFE Imbalance

• MENTORING/SPONSORING

− Faculty

− Residents

− Medical Students

• Innovation





Introducing New Tech into the Practice

• Top Down Dissemination

• Most Senior Surgeons are Stewards

− Robotics

− Third Space Endoscopy

− Cadaveric Bone/Titanium Reconstruction

− V-V ECMO



At The End of the Day

• Improved Safety

• Improved Efficacy

• Improved Satisfaction

• PATIENTS FIRST





Case

• 57-year-old man

• For 3 months

−Dyspnea

−Hoarseness

− Intermittent hemoptysis 

• Past medical history

− 80 pack-years of tobacco use

−Mild pulmonary obstruction 



Preoperative Work-up

• Diagnostic bronchoscopy

• PET – CT scan

• Therapeutic bronchoscopy



Diagnostic Bronchoscopy



PET – CT



Therapeutic Bronchoscopy



Therapeutic Bronchoscopy





Operative Plan

• Autofluorescence bronchoscopy

• Mediastinoscopy

• Veno-venous ECMO (18Fr-in, 24Fr-out)

• Right thoracotomy approach



Veno-Venous ECMO Circuit





Postoperative Course

• 5-day hospital stay

• Negative margins



Starting Point (2012)

• ONE ROOM

• ONE DAY

• PER MONTH

• 6500+ cases into my practice



Mid-Point (2016)

• ONE ROOM

• ONE DAY

• PER WEEK

• 8200 Cases into my Practice

• Added another Junior Robotic Staff (of 4)



2020

• ONE ROBOT (One Console)

• At ANY TIME*

• EVERY DAY*

• 10,000 Cases into my practice

• THREE EXPERIENCED ROBOTIC SURGEONS (of 7)



Case

• 28 year-old man

• For 3 months

−Dyspnea

− Intermittent hemoptysis 

• Past medical history

−NOTHING



Preoperative Work-up

• Diagnostic bronchoscopy

• CCT scan

• Therapeutic bronchoscopy







Case

• Mucoepidermoid Tumor (Low Grade)

• Completely FIT Young Man



Operative Plan

• Flexible Bronchoscopy

• Mediastinoscopy

• Veno-venous ECMO

• Right IJ (18 Fr In-flow)

• Right Femoral Vein (24 Fr Out-Flow)



Operative Plan

• Flexible Bronchoscopy

• Mediastinoscopy

• Veno-venous ECMO

• Right IJ (18 Fr In-flow)

• Right Femoral Vein 24 Fr Out-Flow)

• Right Robotic Distal Tracheal Resection/Reconstruction?



Veno-Venous ECMO Circuit





Postoperative Course

• Unremarkable Course. 

• ECMO decannulated in the OR, Patient Extubated

• Overnight ICU stay

• Negative margins on FINAL PATH

− LNs at Stations 7, 8, 4R, 10R All -ve

• 3-day hospital stay

• Returned to Work in 4 weeks



If you Like what you are doing…



Change is Easy







Difficulties

• More Difficult to Graduate newer Faculty into the 

TRULY COMFORTABLE/CONFIDENT Surgeon Status

−Can’t put on call every night and less interest in 

LTx

• This mode of post-grad educations is NOT 

commensurate with Optimal Life Balance

• Case Immersion is thus at a retarded pace

• Harder To Get the Reps in now 



Difficulties

• More Difficult to Graduate newer Faculty into the 

TRULY COMFORTABLE/CONFIDENT Surgeon Status
− Can’t put on call every night and less interest in LTx

− This was mode of post-grad educations is NOT commensurate with Optimal Life Balance

− Case Immersion is thus at a retarded pace

− Harder To Get the Reps in now 

−Cost/Efficiency Issues now Confounding issue



Incorporating New 
Technology into Practice 

Erin A Gillaspie, MD, MPH, FACS

Assistant Professor of Thoracic Surgery

VUMC



Disclosures

• Advisory board: BMS, Astra Zeneca, Genentech 

• Speaker: Intuitive



Disclosures

• I love adventures and trying 
new things 

• Critical to continue challenging 
ourselves 



The Gillaspie 5 Step Approach

• Know the why/Confirm value add

• Communicate plans

• Build the team (find your champion)

• Training and practice make perfect!

• Monitor and measure outcomes 



Robotic Ion Program: Biopsy and Localization



Know Your Why

• Enhance sublobar resection 
program

• Liberalize times technology is 
available



Value of the Procedure

• Value add?
• Expands a service to more patients

• Added time?
• Decrease time

• Added cost?
• Decreased OR time



Don’t Skimp on Training

• Orientation to the technology

• In person simulation
• Take the team along

• Proctoring to reinforce good habits

• Set up cases ahead of time
• Use the skills or lose the skills! 









Build the Team

• Communication

• Feasibility/Availability 

• Identify a Champion

• Set a time frame to begin



Monitor and Measure 

• Measure efficiency
• Average of 10 minutes

• Patient value
• Subsolid GGO 

• Additional outcomes 
• Teaching



Thank You



Learning RAMIE: A 
Surgeon’s Journey

Melanie A. Edwards, MD

Thoracic Surgery Site Medical Director

Trinity IHA Cardiovascular & Thoracic Surgery, 
Ypsilanti MI



Disclosures

• Astra Zeneca Advisory Panel



Public Domain, https://commons.wikimedia.org/w/index.php?curid=10284342

https://www.starwars.com/databank/luke-skywalker?image_id=5390fdbd0a172d315d0004e4



Resistance

Illust: Reddy, Op Tech Cardiovasc Thorac Surg 2016

10% leak rate



The Call

Turner et al, J Surg Res 2023



The Call

Turner et al, J Surg Res 2023



The Call

ROBOT Trial Long-Term Oncologic Outcomes

de Groot et al, Dis Esoph 2020



Supportive 
mentor/proctor

Laparoscopic 
foregut 

experience

Robotic 
experience

“Same” 
anastomosis

FavorableKumari Adams, MD FACS



Hurdles

• Low volume

• Limited MIE experience

• Transition to Ivor Lewis

• “Same” anastomosis



Threshold

Benign robotic 
foregut

All eligible cases

At the 
bedside/console 
for all partner’s 

cases

Deep dive into the 
operative steps



Challenges 
& 
Temptations



Challenges 
& 
Temptations







The Abyss



IF YOU’RE GOING THROUGH 
HELL, KEEP GOING

- Anonymous



Transformation



Preparation 
Matters

• Recovery from induction 
therapy

Patient

• Case preparation

• Sleep, physical conditioning, 
snacks, water

Surgeon



Walk Before You Run

Robotic 
benign 
foregut

Stage 
transition

More 
McKeown 

approaches

Mastery 
before 
speed



More is Not Better



Mobilize, Mobilize, Mobilize



Pink & 
Green in 
the Belly



Flap It



RAMIE 
Learning 

Curve

Pickering et al, Dis Esophagus, 2022

During LC Post LC No. 
Cases for 

LC

Operative time (min) 249-496 215-431 16-80

Lymph node yield (no) 4-23 5-45 18-73

Leak rate (%) 12-23 2-10 80-82

30-day morbidity (%) 19-67 7-38 20-51



STSGTDB 
Esophagectomy 

Outcomes

Khaitan et al, Ann Thorac Surg 2023

US



Ongoing 
Challenges



Expert Advice

ICG: Gastroepiploic & anastomosis

Extensive Kocher

MIE experience helps

Keep same anastomosis you are 
comfortable with.

Every step counts

Dr. Lana Schumacher-
Beal

Director, Thoracic 
Robotic Surgery, MGH



Revelation

VOLUME 
MATTERS.

KEEP AS MANY 
FAMILIAR ELEMENTS 

AS POSSIBLE.

STAGE THE 
TRANSITION.

RECORD AND REVIEW 
ALL CASES.

SET METRICS FOR 
SUCCESS & TRACK 

OUTCOMES.

KNOW WHEN TO & 
WHEN NOT TO 

CHANGE COURSE.



Questions?

• Melanie_Edwards@ihacares.com

• 617-817-1934

• Twitter: @medwards_md

mailto:Melanie_Edwards@ihacares.com


GTSC Innovation Hub
Dennis Wigle
GTSC meeting, Duck Key FLA

Saturday March 11, 2023



How do we learn to use new technologies?

Connecting through company representatives vs formal 
courses vs colleagues

Some relatively mature systems to do this (eg. Intuitive) vs 
others less formal/nonexistent

GTSC Innovation Hub



What if GTSC could be a portal for accessing training in new 
technology?

How this could work:

Companies with new technology and training mentors 
accessible through GTSC Innovation Hub

GTSC innovation Hub as a “connector” for surgeons to access 
the training and mentorship they need to get started with 
trusted partners

GTSC Innovation Hub



Pilot launch 2023:

Utilize Intuitive training programs for robotic bronchoscopy 
and/or robotic surgery – connect through GTSC

2-3 staff surgeons in a position to dedicate time to training

2024, 2025:

Successful pilot launch

Expand with 1-2 further added companies/technologies

GTSC Innovation Hub



Mentee Profile, Criteria Requirements, & Identification Process
Ion 

(New to robotic 
Training)

Ion 
(Limited robotic 

experience 
w/desire to 

optimize skills 25-
50 cases per yr.)

DV 
(New to robotic 

Training)

DV 
(Limited robotic 

experience 
w/desire to 

optimize skills 25-
50 cases per yr.)

Identifying potential mentees:
• Announcement sent to GTSC Members for applications
• Mentoring program committee to identify mentor & mentees
• Mentee will need to have sign-off approval by their institution 

(CEO/Dept Chair) & Ion/DaVinci Field Representative



Mentee Profile, Criteria Requirements, & Identification Process
Ion 

(New to robotic 
Training)

Ion 
(Limited robotic 

experience 
w/desire to 

optimize skills 25-
50 cases per yr.)

DV 
(New to robotic 

Training)

DV 
(Limited robotic 

experience 
w/desire to 

optimize skills 25-
50 cases per yr.)

Criteria Requirements:
• Must be able to dedicate no less than 12 months of participation 

of mentoring program
• Must have access to Ion and/or a 4th generation da Vinci Xi 

System at home institution



Pilot launch 2023:

Email communication to members Spring/early summer 2023

Goal of training starting Fall 2023

Ongoing evaluation of membership needs for further partners

GTSC Innovation Hub



GTSC Innovation Hub

Thanks & enjoy the meeting!

wigle.dennis@mayo.edu
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