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Surgical Quality

250 M.!y Surgical procedures

Preventable perioperative severe adverse events (with mortality
consequencas) 0.5-19%

Airplanes Worldwide: < 0.005 %
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Causes of death, US, 2013 -
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Agverse events
# 3 of death causes
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Technological troubles Patient
20 % 20%

gical limitations
15 %

Surgical Ski
45 %

Adverse events in robotic surgery .-
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« Learning on patients »

Cholecystectomy 100 procedures
Appendicectomy 30 procedures
Radical Prostatectomy 200-250 procedures

Major Hepatectomy 45-75 procedures
Unique tracart Cholecystectomy 20 procedures
Robotic Assisted radical Prostatectoryy 100-300 procedures
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Robot-assisted minimally invasive escphagectony
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Improving Surgical Quality
With

Surgical Data Science

Nidure Biomadca Engrneening 2018

13

Surgical Data Science
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Nituse BME 2018
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CAMI

COMPUTER ASSISTED
MEDICAL INTERVENTIONS

INTUITIVE.
stryker

Technical Skills Non-Technical Skills

Frocedural K Cognitive skils Interparsonal skils

.~ 6Mn. of Hysterectomy
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Technical Skills Non-Technical Skills

Dther Skills \
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OntoSPM Initiative

* Freely available
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Using Dynamic Time Warping
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« Comparing Juniors and Seniors from Different
Neurosurgical Departments for Spinal Surgery (ACDF)
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Closing Phase of LDH Rennes

for 12 Patients
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Surgical Sequential Signatures
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Ot et icatbon of surgscal deviatoas in
laparcscopic rectopexy
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CominlLabs
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Technical Skills

Non-Technical Skills

Intarparsonal skiks
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—388 objects -
~ 138 pickables .
* Scenario
w944 places
—520 transitions
w362 sansors
« 181 effecrors
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Acceptability
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Technical Skills
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Situation Awareness

Situation recognition g
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CNN
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Faster R-CNN
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Challenges of Deep Learning in
Surgical Data Science
1. Lack of data ImageNet 14M images
2_Cost of annotation Visual Google's Open Images 9M images
. R YouTube-8M M videos
3. Insufficient validation Amazon reviews 38 words
4. Difficulties in recognition of surgical activities — 8Dpedia 3.4M concepts
64
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Lack of Data

10
* Data augmentation
! * Transfer learning
—Simulated data
—Other areas
—Other modalities
* Reinforcement learning
. * Weak supervision
1-5 £ 1-3 3N-10 w0

Number of studies
-

"~

0
* Multi task learning

T n-2 3 1 - 200 200 «

Number of recordings * Teacher/Student approach

" Raview of 34 pubiicatons (2007 - 2017) on surgical workliow recognition
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« The right information at the right moment ... »

Input Embedding Recurrent Dense Output
sequence layer layers layer
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Technical Skills Non-Technical Skills
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Relationships Between Expertise, Crew Familiarity and Surgical
Workflow Disruptions: An Observational Study . . . .
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Review of Literature
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Training/Evaluation
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Technologies pour la santé
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