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Can we really automate abdominal surgery? 

Practical examples



Departmentof SurgicalSciences,Universityof Torino,Italy

Why to usea robotin surgery?

1. to do in a better way, things already done by standard laparoscopy

2. to do more oftenprocedures in a laparoscopicway, that
require lots of skills under standard conditions, as they
become easier

3.toenablenew proceduresofevidentbenefitforthepatient,

whicharenotpossibletodaywithexistingendoscopic
technology
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Whatprospectives& medicalrequirements

for roboticsurgeryof theDigestiveTract?

butthené

we should move from MASTER SLAVES......

to ACTIVE ROBOTS
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systems incorporating sensors and actuators that operateautonomously or semi-

autonomously in cooperation with humans

ÅAccess to and understanding of:
ÅOntology based workflows,

ÅOperating room models,

ÅHuman body model,

ÅSurgeonôs and assistantsô behavioral models.

ÅAbility to:
Åmanage and control (part of the) workflows,

Åestimate mental states of surgeons and assistants,

Åexchange information with the human partners in diverse forms, e.g.

Ådialog systems,

Åaugmented reality displays,

Åsearch large databases for reasoning examples, and

Årecommend solutions based on fast risk estimation.

Cognitive surgical robots



Departmentof SurgicalSciences,University of Torino, Italy

Preoperative imaging assessment



Departmentof SurgicalSciences,University of Torino, Italy

Abdominal surgery

1. 3D modeling of patients

2. Interactive augmented reality

3. Semi-Automated surgery under Augmented reality



Departmentof SurgicalSciences,University of Torino, Italy

STEP 1: 3D modeling of patients
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STEP 2: Interactive augmented reality



Departmentof SurgicalSciences,University of Torino, Italy

STEP 2: Interactive augmented reality

courtesy of Francesco Porpiglia
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STEP 3: Semi-Automated surgery 

under Augmented reality
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Review Meeting �t Year 2 25-26/03/2014

The laparoscopic technique

UNITO & EAES prepared a step by step review
to highlight critical manouvers and danger zones


