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Microscopy
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Endoscopy
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Olympus ENF-VT3 
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Exoscopy
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Neurophysiology intraoperative monitoring
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Intraoperative Neurophysiology Monitoring
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Intraoperative Neurophysiology Monitoring
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Neurophysiology intraoperative monitoring
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pCPP:SA (Polyfeprosan 20)

Drug release via surface erosion 

Surface Erosion
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Laser Interstitial Thermal Therapy

Laser Catheter Visualase®Intraoperative MRI

Loco-regional therapies
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Neuronavigation
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Neuronavigation

Intra-operative MRI

Fluorescence guided surgery
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Neuronavigation
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Image guided surgery 
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• Standard imaging

• Routine use
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Image guided surgery 
Neuronavigation

• Standard imaging

• Routine use

• Pre-op imaging

• Virtual / No real-time navigation

• Brain shift / brain deformation
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Image guided surgery 
Neuronavigation Intraoperative MRI

• Standard imaging
• Accurate
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Image guided surgery 
Neuronavigation Intraoperative MRI

• Standard imaging
• Accurate
• Dedicated area/tools
• Time consuming  
• Expensive 
• Non dynamic - offline
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Image guided surgery 
Neuronavigation Intraoperative MRI

5-ALA

• Real time

• Marks tumor cells



#ForumRisk19

Image guided surgery 
Neuronavigation Intraoperative MRI

5-ALA

• Real time

• Marks tumor cells

• Works only on HG gliomas

• Visualized only on surface
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Image guided surgery 
Neuronavigation Intraoperative MRI

5-ALA Intraoperative ultrasounds



#ForumRisk19

Ecografia Intraoperatoria
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Integrated Intra-operative MR/US 
neuronavigation: Virtual Navigator®

insert Micro3 movie
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ioUS additional features:
Elastosonography
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ioUS additional features - iCEUS
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Intraoperative 
US

72 h

3 Months

6 Months

Protesi US trasparente
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Utile per seguire i pazienti….

T. Galbiati
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…ma utile anche anche come opportunita’ di trattamento
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Confocal Laser Endomicroscopy
Convivo system

First system specifically studied for neurosurgery,
to bring real-time tissue information in the OR
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Confocal Laser Endomicroscopy
Convivo system

Ex vivo
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Non invasive technique with several therapeutic potential for many diseases 
exploiting US energy to reach deeply located CNS target with no surgical incision or 
radiation

US in neurochirurgia: non solo imaging! 
Focused Ultrasound (FUS)
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Before 
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Before TX

After TX

HI-FU per Tremore Essenziale
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LI-FU per i Tumori Cerebrali

# Apertura Barriera Emato-Cerebrale (BBB)

# Terapia Sonodinamica
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Primo paziente in Europa, 21 Ottobre 2021

Apertura Barriera Emato-Cerebrale (BBB) con Exablate
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ap2015

Imaging Avanzato: Realta’ Virtuale
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Workstation Surgical Theater® 
EndoSNAP®  

Imaging Avanzato: Realta’ Aumentata
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Imaging Avanzato: Realta’ Aumentata
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Virtual reality

Simulazione / training

Neurosurgery of the III millennium
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First Neurosurgical Simulation Center in Europe
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Actaeon BBZ

NeuroTouch

ImmersiveTouch

Surgical Theater ENDO_SNAPSurgical Theater SNAPVirtual Proteins

USim®

NeuroTouch
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Physical Simulation
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Classic Learning Model
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Classic Learning Model
See one
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Classic Learning Model
See one

Do one
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Classic Learning Model
See one

Teach one

Do one
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3rd Millenium Learning Model
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3rd Millenium Learning Model
Sim one!
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Progetto ASTRO-NETS - Conferenza stampa
23 Gennaio 2024
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Neurochirurghi Addestrati come gli Astronauti

FORMAZIONE
sulle SOFT-SKILLS

COMUNICAZIONE

CONSAPEVOLEZZA 
SITUAZIONALE

STRESS 
MANAGEMENT

ERRORE UMANO

Mettendosi nei panni degli 
astronauti con l’utilizzo del 
Simulatore InterLAB
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Modello di competenze
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Outdoor training
allenare le competenze trasversali in un ambiente ostile, diverso
dall’ambiente lavorativo ma molto simile dal punto di vista di sfide e 
dinamiche di teamwork!

GIORNO 1

Rocca Pendice (PD)
GIORNO 2

Lumignano (VI)
GIORNO 3

Agriturismo Valverde Villaga 
(VI)
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Outdoor training | Giorno 1
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Formazione sul decision-
making e tecnica sui 
ruoli

1

COMMUNICATOR

HIKERCLIMBER

1° ATTIVITÀ OUTDOOR: 
1 squadra, 2 team - 11 indizi da 
risolvere

2

OBIETTIVI 
● Familiarizzare con strumenti e territorio
● Allenare la comunicazione efficace, il teamwork, la situational awareness e la presa di 

decisione

SAFETY MANAGERNAVIGATOR
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Outdoor training | Giorno 2

96

OBIETTIVI 
● Applicare competenze mediche in ambiente ostile e esplorare le pratiche di soccorso in 

montagna
● Continuare ad allenare le competenza del gg 1 + leadership/coordinamento, capacità di 

pianificazione e ripianificazione, gestione pazienti e familiari e comunicazione empatica

96

Formazione su 
comunicazione empatica 
e soccorso in montagna

1 2° ATTIVITÀ OUTDOOR: 
1 squadra - Soccorso a 3 feriti2

FERITO 1FERITO 2

FERITO 3
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Outdoor training | Giorno 3

9797

OBIETTIVI 

● Focus su gestione della stanchezza ed impatto dell'affaticamento sulle performance
● “Transfer to your environment”

Attività serale
(focus su fatigue)1 CONSOLIDAMENTO & FEEDBACK2
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• L’innovazione tecnologica ha giocato un ruolo cruciale nel 
migliorare le procedure neurochirurgiche e soprattutto l’outcome
dei pazienti 

• Per propria natura la neurochirurgia stimola l’innovazione con 
evoluzioni estremamente rapide dello scenario chirurgico 

• La realta’ virtuale/aumentata e la simulazione stanno creando 
nuovi paradigmi di formazione per le prossime generazioni di 
neurochirurghi 

• La sfida e’ identificare le tecnologie piu’ promettenti ed allo 
stesso tempo superare la nostra costituzionale resilienza 

Conclusioni
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Italo Calvino
(1923-1985)

Harvard “Charles Eliot Norton Lectures”
1985-1986
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Italo Calvino
(1923-1985)

Circa la creativita’…

“La fantasia e’ come la marmellata, ha 
bisogno di essere spalmata su di una
solida fetta di pane. Altrimenti rimane
qualcosa di informe su cui non puoi
costruire nulla…..”
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Italo Calvino
(1923-1985)

Circa la creativita’…

“La fantasia e’ come la marmellata, ha 
bisogno di essere spalmata su di una
solida fetta di pane. Altrimenti rimane
qualcosa di informe su cui non puoi
costruire nulla…..”

c’e’ bisogno di esattezza, tecnica, 
concretezza e senso di realta’
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Centers
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