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copic Surgeons

*Over 7,000 members worldwide

*Focused on advancing patient care through education, research, innovation, and leadership
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ation & Training

e Annual meetings, webinars, workshops, and fellowships
* Promoting global collaboration and sharing of best practices

* Cutting-edge Research & Innovation

— i

e Fostering tﬁhe_development of new surgical techniques, devices, and technologies

MASSACHUSETTS /I K %. HARVARD
GENERAL HOSPITAL ' MEDICAL SCHOOL




SAGES Al Developn:

MASSACHUSETTS
GENERAL HOSPITAL



SAG ES Al Taskf

ration
gical Al Governance, Policies, and Oversight
* Video Acquisition Framework

* Critical View of Safety Challenge

e

. Educat|on and Cultural transf/anatlon
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e Annotation v
e Data Structure and Use V' b-

e Governance Policies, Regulations, and Oversight

e Video Data Acquisition Framework v
e Management through data lifecycle

I e

e Scientific Research ¥
e Education V¥
e Cultural Transformation




DATA collection
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Surgical DATA
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DATA Use and Struct

Objective: Establish a frame
proposed me esearch

SAGES Surglcal Vldeo Data Summit 2021
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Governance

odification
Access

Deployment
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Administrators
Government official

Structure

Insurance companies
Corporations
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The California Consumer
Privacy Act

The European
Union General
Data Protection
Regulation

egulations
Oversight

H|PAA

Health Insurance Portability and

IRB

Ethics Accountability Act
A S
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Eth ICS PRINCIPLED

rivacy
ccountability

afety and Security

ransparency and Explainability

airness and non-discrimination

Human Control of Technology
Professional Responsibility

Promotion of Human Values

o
Preparin

g for the
Future of Al Standardization

a Meaningful Al

Human Rights in
the Age of Al
Access o

Universal Guidelines for Al
The Puble Voco Coalion

CIVIL SOCIETY

NCE

ciples for Al

kumar

Future of Work and Education
for the Digital Age
Thi

pm)

Toronto Declaration
Amnesty itemational | Acoess Now

Top 10 Principles
for Ef

UNI Gl Union

M Everyday
Ethics for Al
f

Declaration of the Ethical
Principles for Al
laan

Guiding Principles on
Trusted Al Ethice

Tota Gompany

Tetetcnica

PRIVATE SECTOR
Al at Google:
Our Principles
Al Policy Principles
information on findings and m
Hology is available in Principled
i Intelligen
al and Righ! 2017, China
han Klein, 2020) available at Six Principles of Al
Tocan e
)arvard.edu.
Allndustry Code
of Conduct
BERKMAN Ay Al

Principles
g Academy cf Al

FOR INTERNET & SOCIETY
AT HARVARD UNIVERSITY

> < KLEIN CENTER

© echvciony Councl

KEY THEMES

\nternational Human Rights
‘promotion of Human Vajyeg
Pmressxanal Responsvb:/r‘ry
puman Control of Technology
Fairness and Nﬂn'dvscrvmmanon
{ransparency and EXP!ar’nabr'//‘ly
safety and Securiy,

Accountability

privacy

o 2016, United Stsos

Seeking Ground
Rules for Al Design
e Yrk Timae e

French Prove 1nster

or Europe
European Commission

Natie |Hsl for Al
N S Toee8Y fo GOVERNMENT

Al in Mexico
Eich Embcey n exio Gty

Gorman Focers inistics of Educstn,
Ecanomic Allars, and Lo and Sooil Allars

Principles to Promote FEAT
Al'ln the Financial Sector
Monetay Auhory of Sngapore

So les of
Human-Centric Al

Government of apan; Catinat Offca:

Councl o Saence, Technology and novaton

Ethics Guidelines for
Trustworthy Al
European g Lovel Expart Group on A

Governance Principles
for a New Generation of Al
" Chines Natonal covemanos Gomms for Al

opean Ethical Charter
on the Use of Al in
Judicial Systems

Gouniof Fuepe-OFPES

INTER-GOVERNMENTAL

6ECD P‘I’IrV;CI les on Al
G0 Princle ORGANIZATION |

Tenets

Patcrshi on Al

Asllomar Al Principles
e Lot

Montreal Declaration

Ethically Aligned Unversty o Monlreal

MULTISTAKEHOLDER

MASSACHUSETTS

GENERAL HOSPITAL




Annotation

THE PERSON IN

IS ONLY THERE FOR

Te m p ora | HE IS NOT DOING ANY

THE CAR IS DRIVING
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Annotation Framework o
Hierarchical Structure with Expandable Granularity aPEs)

vents

Anatomic region

Step (procedure- specifi -
4 Specific anatomy

Task (generic) Bl ~ General anatomy

Action (generic) Tissue characteristics
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Consensus Recommendations on an Annotation Framework for SurgicaliViceo

Surgical Endoscopy (2021) 35:4918-4929
https://doi.org/10.1007/500464-021-08578-9

CONSENSUS STATEMENT

SAGES consensus recommendations on an annotation framework
for surgical video

Ozanan R. Meireles' - Guy Rosman'2 - Maria S. Altieri® - Lawrence Carin* - Gregory Hager® - Amin Madani® -
Nicolas Padoy’® - Carla M. Pugh® - Patricia Sylla'® - Thomas M. Ward' - Daniel A. Hashimoto' © - the SAGES Video
Annotation for Al Working Groups

Received: 25 April 2021/ Accepted: 26 May 2021 / Published online: 6 July 2021
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2021

Abstract

Background The growing interest in analysis of surgical video through machine learning has led to increased research
efforts; however, common methods of annotating video data are lacking. There is a need to establish recommendations on
the annotation of surgical video data to enable assessment of algorithms and multi-institutional collaboration.

Methods Four working groups were formed from a pool of participants that included clinicians, engineers, and data scientists.
The working groups were focused on four themes: (1) temporal models, (2) actions and tasks, (3) tissue characteristics and
general anatomy, and (4) software and data structure. A modified Delphi process was utilized to create a consensus survey
based on suggested recommendations from each of the working groups.

Results After three Delphi rounds, consensus was reached on recommendations for annotation within each of these domains.
A hierarchy for annotation of temporal events in surgery was established.

Conclusions While additional work remains to achieve accepted standards for video annotation in surgery, the consensus
recommendations on a general framework for annotation presented here lay the foundation for standardization. This type of
framework is critical to enabling diverse datasets, performance benchmarks, and collaboration.

MASSACHUSETTS
GENERAL HOSPITAL

e Spatial annotations

¢ Temporal annotations

e Software requirements
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Annotation

Specific anatomy

(e.g. liver, gallbladder, stomach, cystic artery, common bile duct, etc.)

Tissue characteristics

botthal e’d‘ema, tumors, inflammation, infection, metal deposits, etc. ——————
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Annotation

Spatial Hierarch

Reginal Anatomy
Specific
anatomy

General
anatomy
Tl SS u e Edematous Cirrhotic
characteristics 3
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Annotation

nto Access,

o accomplish a clinically meaningful goal, without which the procedure cannot be
. Steps need not be performed in a specific order. Steps can be interrupted. Steps do not have to be
unique to that operation alone (i.e. a step can be present across similar procedures).

Task (generic)

Sub-component of a step. Composed of a series of actions to accomplish a goal. More than one task must be
completed to carry out a step.

Action (generic)

A primitive component of a task. A series of actions are required to complete a task. Most often represented by
a verb.
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Annotation

Temporal Hierarc

Operation

' PHASES '

Tasks and
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Surgical Operating System Framework®

* Open Access Model to Promr

Annotation
* Data Structure e Spatial a

notations

e Temporal annotations

* Clear Policies and Regulations, Softws

* Transparency and Oversight

e Address Ownership Issues
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Computer Vison Multi-institutional Academia and Standards for Validation Studies Promote Diversity
Challenges collaborations Industry partnership Publications
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v Annotation

2020 Innovation Weekenc
Published

CRITICAL VIEW OF
SAFETY CHALLENGE

. @Governance

2023 - PIanniﬁ stage
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Regulations, Policies ar
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Fducation:

2020
2021
2022
2023
2024 — (Proposal for a Postgraduate Course)
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Research:

CRITICAL VIEW OF
SAFETY CHALLENGE

An initiative of the Society of American Gastrointestinal and Endoscopic Surgeons
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Design and implementation of t

Challenge Surgical video DA
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CRITICAL VIEW OF SAFETY (CVS) CHALLENGE

An initiative of the Society of American Gastrointestinal and Endoscopic Surgeons (SAGES ) 'IA RVA R D

EDICAL SCHOOL




&

fELELEEEL

EXER

The CVS Challenge  News  Data Donation  Annotation =~ Compete  Sponsorship  The Team
2023 Summit (NEW)  SAGES

The Cr1t1ca1 View of Safety
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The CVS Challenge Outreach
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A Lifecycle

DATA
generation

Validation U.l
e—ee— .Exploration
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