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II Endometriosis a Chronic pathology
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Management of endometriosis
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o0(] Delay in Diagnosis «ml Ethiopathogenie ? o0 Difficult Surgery
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Management of endometriosis
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History & Basics understanding Preoperative planning Intraoperative Guidance Al IN Future implications
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The Beginning of Al
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@ HISTORY OF IA
ALAN TURING
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< HISTORY OF IA
- John McCarthy

The Birth of Al

Dr Ouzaher hamza © 2025 S



AR HISTORY OF IA
-SdW The Birth of Al
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AR HISTORY OF IA
-8 SYMBOLICIA
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1974-1980

Al WINTER
1987-1993

Dr Ouzaher hamza © 2025 | ——



FROM SYMBOLOIC TO COMMECTIONISM IA

CONNEGEHINISH

2010

Al BOOM
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MACHINE LEARNING
O How to learn (ML) ? Learns patterns

Input data : X Output prediction : Y

Supervised Learning Unsupervised Learning Reinforcement Learning

P
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Machine learning

Relation entre une entrée X et un label Y:F(X)=Y
Supervised Learning

Output Prediction Y

o0 o)

Algorithm Poids : W

Step-3

SI=

Y =),

uterus

STEP 1

Data Training labelled

STEP 2

Data Test Unlabelled
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c Machine learning
Unsupervised Learning

Data Training Unlabelled
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Clustering Algorithm
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Output Prediction




Machine learning
Reinforcement Learning

ENVIRONEMENT

ACTIONS

Reward-state

15
oA

AGENT




Deep learning & ANN

Deep Learning is an advanced form
of Machine Learning that uses
Artificial Neural Networks.
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Deep learning & ANN

@ @ RETROPROPAGATION (x=— (<—-

Black Box

-

: Explainable
Al

UTERUS
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From Traditional to Modern & Generative IA

2017-2024

The Era of
Modern |A

Human Language Understanding?
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4 .
) ® Generative Al & LLM

Generative Al
is an evolved form

of Deep Learning.
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Computer Vision : CV
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> Acceleration drastique vers une nouvelle renaissance

2025-?777

The futur of
|A

RAISONEMENT, DECISION ,CREATION?
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&' IA & MEDICAL KNOWLEDGE

®.” ® Pathophysiology of endometriosis?
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';q' IA & MEDICAL KNOWLEDGE

o.‘é Pathophysiology of endometriosis?
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Al IN MEDICAL KNOWLEDGE
"%1 Chat GPT
©oo

General information 100%

Symptoms & diagnostic 100%

Complication 100%

Prevention 93%

Treatment 81%

ESHRE guiedlines 70%
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.+ How can IA improve
'@' Preoperative planning ?

OO

1-Reduction of diagnosis delay
2-Personalize management
3-Image Analysis




Al IN PREOPERATIVE PLANNING
1-Reduction of diagnosis delay

National Observatory for Endometriosis

N\
> No€ndo ° Liwig

J
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Large language models : LLM
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Al IN PREOPERATIVE PLANNING
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Al IN PREOPERATIVE PLANNING

2-Personalize management

( A " ~)

Pee 44
(8) | ¢4 @0 %
Nt unj

Qata Training Unlabelled clusters of similar /

ML : Unsupervised Learning
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I Al IN PREOPERATIVE PLANNING

3-Image Analysis

®

sliding sign

TVUS 2D MRI Model
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I Al IN PREOPERATIVE PLANNING

3-Image Analysis : 3D concept

Virtual surgical plan\

€& 2D MRI Model 3D virtual model :digital twin

» »

3D printed model

.RVendometriotic . Rectum . Uterus

Training
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Medium

i . & ’ Al IN PREOPERATIVE PLANNING

@ Risk prediction
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@ AIIN INTRAOPERATIVE GUIDANCE

LIMITED STUDIES INSPIRATIONS

How can IA & robotic surgery improve intraoperative planning ?
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Al IN INTRAOPERATIVE GUIDANCE
. Robotic Surgery systems




Al IN INTRAOPERATIVE GUIDANCE

2 Robotic Surgery systems & IA

-Interpretation of anatomy
-identification of endometriosis
-ldentification risk areas

- Detection of complications
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Robotic surgery

Computer Vision )




Robotic Surgery systems & IA
<® Computer Vision : CV

Robotic surgery Object tracking




<@ COMPUTER VISION : CV

INTERPRETATION OF ANATOMIE

Input 4000 images Output Prediction

Nicola Bordel and all
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<@ COMPUTER VISION : CV

IDENTIFIER OF ENDOMETRIOSIS REAL TIME TOOL DETECTION

SO — L—
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<® COMPUTER VISION : CV

DETECTION OF COMPLICATIONS

Flaxman et al. Nicola Bordel and all
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@ COMPUTER VISION : CV

DETECTION OF COMPLICATIONS

Hernandez and colleagues’ 2022
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3 AUGMENTED REALITY : AR

MRI :segmented uterus and myomas Uterus with myomas 3D virtual model Visualisation of the myoma

Dr Ouzaher hamza © 2025 | o' corée nd !



D
AUGMENTED REALITY : AR

DETECTION OF RISK AREAS

"*Where is a safer zone to disect ?

Two structures Hepat&&étk: triangle : Cystic plate

SO
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d
AUGMENTED REALITY : AR

DETECTION OF RISK AREAS

Where is a safer zone to incise ?
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KB VIRTUAL REALITY : VR
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Casé 2: OR ! @i‘;‘,’-\ o

Uterus
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Left 6vary
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Al IN POSTOPERATIVE
Risk prediction
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Autonomous operative robots

/4
CURRENTLY 4

IN Future

Level 3: Strategy with humans

\| MEDIUM RANGE UEHICLE CAMERA

Tesla

RIGHT REARWARD VEHICLE CAMERA
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Robotic telesurgical system
Q@ oncorap

GROUP




Black Box and Surgical Control Tower
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ASSIST SURGEON IN REAL TIME PREDICT SURGEON PERFORMANCE

.,
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EDUCATION & TRINING
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In summary
Al IN PREOPERATIVE PLANNING

s TR
Case 2:-3D.V| MD’o‘d ling A/‘

dels o
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In summary
Al IN PEROPERATIVE GUIDANCE

Use a 3D model

to prepare for each case




In summary

HUMAN MACHINE SYMBIOSE
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In summary

ETHICAL & LEGAL CONSIDERATIONS
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In summary

XY

ETHICAL & LEGAL CONSIDERATIONS

IA BOITE A OUTIL

Dr Ouzaher hamza © 2025






