
Image guided treatments and simulation 
 Dott. Armando Cuttano ,            Vincenzo Ferrari  Phd 



EndoCAS – University of Pisa 

Director Prof. Mauro Ferrari 

Coordinator Eng. Vincenzo Ferrari, Phd 

The Research team involves: 13 Engineers, Surgeons (& other Clinicians),  

Radiologists, Residents, Economists 

 



Planning Simulation Navigation 

The mission of EndoCAS is to develop breakthrough technologies based on 
engineering and information technologies to improve the current medical 
procedures and reduce their invasiveness by means of an optimal use of 

medical imaging.  
 
 
 

The main research areas are:   
 

Main Research Areas 



Project financed by 

Segmentation pipeline for surgical planning 



Planning for general surgery… 



… for orthopaedics, gynecology, plastic surgery… 



Image Guided Surgery 



Wearable Augmented Reality for Medicine 





Customized surgical templates, radiological images-derived  

The surgeon preoperative plan is transferred to the operative site, 

guiding the surgical drill to the optimal entry point and along the best 

trajectory 

PATIENT SPECIFIC TEMPLATE FOR SPINE SURGERY 



Patient Specific Phantoms for simulation 

1. Organ 

segmentation 

2.  Mould 

Design 3. Mould Prototyping 

4. Silicone 

Replica 



Patient Specific Phantoms for simulation 

The ARAKNES (Array of Robots Augmenting the KiNematics of Endoluminal Surgery) Project has received 
funding from the European Community's Seventh Framework Programme (FP7/2007-2013) under grant 
agreement num. 224565. 



Other physical simulators @ EndoCAS 

 

US Breast Elastography 

phantom 

 

 

US PATIENT SPECIFIC Liver 

biopsy phantom 

 

 

Endovascular procedures 

PATIENT SPECIFIC phantom 



Our phantoms in our training center 



Surgical simulation programs 



BLS & ACLS programs 

More than 700 partecipants per year 
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            FORMAZIONE E 

      SIMULAZIONE 

           NEONATALE  

U.O. Neonatologia - Ospedale S. Chiara (Pisa) 
Direttore: Prof. Antonio Boldrini  

Resposabile: Dott. Armando Cuttano  



MERESSINA  
(MEchatronic Respiratory System SImulator for Neonatal Applications)   
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Funding by:  

 - AGENAS, Commissione Nazionale per la Formazione Continua - Italian Ministry of Health,  

    grant “Sviluppo e ricerca sulle metodologie innovative nella formazione continua (2011)” 

  - Azienda Ospedaliera Universitaria Pisana  
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    Scientific coordinator: Dr. Armando Cuttano  



Background: Respiratory diseases in newborns 

Respiratory problems are among the main causes 
of mortality for preterm newborns 

MECHANICAL  
VENTILATION 

Risk of complications or side effects 
(e.g. Broncho Pulmonary Dysplasia) • A continuous education program is necessary to train nurses          

and neonatologists  
• HIGH-FIDELITY SIMULATION is the best strategy to reach the aim 

State of the art – Neonatal respiratory simulators 

commercially available:  
- IngMar Adult/Pediatric Lung Model  
- IngMar ASL 5000 Adult/Neonatal Breathing 

Simulator  
- Premi HAL®S3009 and Newborn Hall®S3010 

by Gaumard   
- SimNewB by Laerdal 

o no complex breathing patterns 
o positive pressure spontaneous breathing (a dynamic 

interaction with mechanical ventilators for triggered 
ventilation is not allowed) 

o based on single or double compartments models 

in research field:   -Cappa’s neonatal breathing simulator, 2002 

                                  -Silvestri’s open-loop controlled active lung  
                                     simulator for preterm infants, 2011 

o bulky problems  
o too complex for an easy employment 

during training sessions in Neonatal 
Intensive Care Units (NICUs)  

Project goal 

Development of an high-fidelity and 
versatile neonatal lung simulator: 

Able to 
reproduce both 
autonomous 

and 
mechanically 

assisted 
breathing   

Good at 
simulating a 
wide range of  
pulmonary 
conditions   

User-
friendly for 
clinicians’ 
training 
sessions 

Suitable to be 
integrated 

into 
phantoms 



MERESSINA prototype 
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1. Hardware: 

Baldoli et al., J Clin Monit Comput. 2014 Jun;28(3):251-60 
Tognarelli et al., Conf Proc IEEE Eng Med Biol Soc. 2013;2013:457-60 
Scaramuzzo et al., Med Devices (Auckl). 2013 Aug 8;6:115-21 



• Management of simulation: 
-authonomous breathing 
-controlled ventilation 
-assisted/triggered ventilation 

•  5 sheets collecting: 
-physiological parameters controls 
-graphic, numeric and LED indicators 

Pisa, May 20th, 2014 
 

MERESSINA prototype 

2. Software: 
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