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“A.l. Is like teenage sex:

Everyone speaks about it,

Nobody really knows how to do it,
Everyone thinks everyone else is doing it
So everyone claims they are doing it.”

L 4 Professor Dan Ariely
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P De Backer, F Nickel — Role of Robotics as a key platform for digital advancements in surgery — 2024 British Journal of Surgery -- ©Noun Project



Surgery today
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Surgery today

SURGERY OUTPATIENT CLINIC
. “Computer Vision” “Natural Language Processing”
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SURGERY OUTPATIENT CLINIC
“Computer Vision” “Natural Language Processing”



The basics: instrument tracking
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More advanced: Error detection Ryveao
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More advanced: surgical scene understanding
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P, De Backer et al. - Surgical Phase Duration in Robot-Assisted Partial Nephrectomy: A surgical data science exploration for clinical relevance, MDPI Diagnostics 2023



Working real-time! E.g. live anonymization @

nvi

ORG[ &

INNOTECH Ty e
SIPOL

. . f ,' .'. .'.-“; \
e ®
L X . 2
NER : § | CAMERE FDRIERS i
P De Backer et al - Privacy-proof Live Surgery Streaming: Development and Validation of a low-cost, Real-time Robotic Surgery Anonymization Algorithm
Annals of Surgery 2024; DOI: 10.1097/SLA.0000000000006245

DIA




Also in Orthopedics!

AI-ENHANCED
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Al & Automation

“Your robotic surgeon will see you now”
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Autonomous Suction to Clear the Surgical
Field for Hemostasis using Image-based
Blood Flow Detection

Florian Richter, Shihao Shen, Fei Liu, Jingbin Huang, Emily K. Funk,
Ryan K. Orosco, and Michael C. Yip

University of California San Diego

R Clab? UC San Diego

UCSD advanced robotics and controls lab

Richter, F. et al (2021). Autonomous Robotic Suction to Clear the Surgical Field for Hemostasis Using Image-Based Blood Flow
Detection. IEEE Robotics and Automation Letters, 6(2), 1383—1390. https://doi.org/10.1109/LRA.2021.3056057



Orthopedics is leading the way!




How??



Artificial Intelligence

Deep Learning



Example: which instrument?




Artificial Intelligence




Artificial Intelligence

If 10% of pixels are orange
Then monopolar curved scissors




Artificial Intelligence

If 10% of pixels are orange
Then monopolar curved scissors




Artificial Intelligence

If 10% of pixels are orange
Then monopolar curved scissors

No learning!
No real world data generalization:




Artificial Intelligence
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Artificial Intelligence

Learning

e.g. 1000 images

>9,7y <97% >0,% <0.8
£ Learnfromthe data




Artificial Intelligence

Deep Learning

et the algorithm learn by itself



Artificial Intelligence

Deep Learning
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Artificial Intelligence

Deep Learning

et the algorithm learn by itself

Massive data input

Dl



Artificial Intelligence

Deep Learning

et the algorithm learn by itself

Massive data input

Data representative for the problem

Dl



Artificial Intelligence

Deep Learning

et the algorithm learn by itself

Massive data input
Data representative for the problem
K4 DL Look for things humans did not think of



Deep Learning “Training”
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YW @pidebacker
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DEEP LEARNING WORKS IN

Video

Text



DEEP LEARNING WORKS IN

Manual

Video

3D planning

Text

No subparts...



DEEP LEARNING WORKS IN

Manual Al

Video
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Personal project — Implementing on websites! 3D planning anywhere! Reach out if of interest!



Surgery today
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SURGERY OUTPATIENT CLINIC
“Computer Vision” “Natural Language Processing”



NLP = Natural Language Processing

A.l. understanding text and speech like humans

Sentisum.com / Xenonstack.co



NLP = Natural Language Processing

1. understanding text and speech like humans

Patient Name:
Admission Date:
Discharge Date:
Attending Physiclan:
Dictating Physician:
Admitting Diagnos]
Discharge Diagnosi
Principal discharge diagnosis (reason for hospital stay after hospital assessment)
Other discharge diagnoses
ive probl
Consultations:
Procedures: | of { oo description of r
Complications (for primary and other discharge diagnoses)

Sentiment
Analysis

Information

Information )
Retrieval

Extraction

Discharge plan:
Condition npon discharge:

earment and progress of each problem. Problems should match
em was attributed, the interventio which ocourred and the

8 8 be of use in
HhALC, lipid profile, N 0 i can be
to be repeated.

Machine : Question

Translation Answering

Condition npon discharge:

Issues to be addressed at follow-up:
Please instruct transcriber o oc all phy

Sentisum.com / Xenonstack.com



Trained on 45 TB = bookshelf of 9144 km W @pidebacker

S How does it learn to write as a surgeon?
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Sziaclll How does it learn to write as a surgeon?

ChatGPT Input

“ChatGPTis a powerful natural processing tool that is increasingly in academic

n

writing and research owing to its theoretically unlimited possible

Piazza P, .., Cacciamani GE; YAU; The Long but Necessary Journey Towards Optimization of the Cause-Effect Relationship Between Input and Output for Accountable Use of
ChatGPT for Academic Purposes. Eur Urol Focus. 2023
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Sziaclll How does it learn to write as a surgeon?

ChatGPT Input

“ChatGPTis a powerful natural processing tool that is increasingly in academic
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writing and research owing to its theoretically unlimited possible

ChatGPT Prediction

“ChatGPT is a powerful natural processingtool that is increasingly in academic
writing and research owing to its theoretically unlimited possible )

Piazza P, .., Cacciamani GE; YAU; The Long but Necessary Journey Towards Optimization of the Cause-Effect Relationship Between Input and Output for Accountable Use of
ChatGPT for Academic Purposes. Eur Urol Focus. 2023
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Sziaclll How does it learn to write as a surgeon?

ChatGPT Input
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ChatGPT Prediction

“ChatGPT is a powerful natural processingtool that is increasingly in academic
writing and research owing to its theoretically unlimited possible )

Desired Output v v

“ChatGPT is a powerful natural language processing tool that is increasingly being used in academic
writing and research owing to its theoretically unlimited possible applications.”

Piazza P, .., Cacciamani GE; YAU; The Long but Necessary Journey Towards Optimization of the Cause-Effect Relationship Between Input and Output for Accountable Use of
ChatGPT for Academic Purposes. Eur Urol Focus. 2023



Trained on 45 TB = bookshelf of 9144 km @pidebacker

Sziaclll How does it learn to write as a surgeon?

ChatGPT Input

“ChatGPTis a powerful natural processing tool that is increasingly in academic

n

writing and research owing to its theoretically unlimited possible

ChatGPT Prediction

“ChatGPT is a powerful natural processingtool thatis increasingly in academic
writing and research owing to its theoretically unlimited possible !

Desired Output v v

“ChatGPT is a powerful natural language processing tool that is increasingly being used in academic
writing and research owing to its theoretically unlimited possible applications.”

Piazza P, .., Cacciamani GE; YAU; The Long but Necessary Journey Towards Optimization of the Cause-Effect Relationship Between Input and Output for Accountable Use of
ChatGPT for Academic Purposes. Eur Urol Focus. 2023



People are afraid of things
they do not understand

Bill Laswell
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Let's get acquainted!
Al is an opportunity and not a threat!



in surgery,...
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