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Objective: The number of robot-assisted surgical procedures

is increasing every year, together with the request for a

specialized training platform. Intraoperative bleeding is the

most common and severe complication related also to the

loss of haptic feedback, during pulmonary resection

procedures. High-fidelity physical simulators allow for

correctly reproducing: the target anatomy, its biomechanical

properties and the instrument-tissue interaction.

A SENSORIZED HIGH-FIDELITY PHYSICAL SIMULATOR FOR

TRAINING IS PRESENTED, THE AIM IS THE REPLICATION OF

THE ISOLATION AND RESECTION OF A PULMONARY VESSEL.

Methods: A portable and easy-to-use training board was

designed and 3D printed [vessel simulator: silicone Ecoflex

00-30 (Smooth-On, USA); adipose surrounding tissue:

polyvinyl alcohol]. A resistive, customize, stretching sensor

was integrated into the vessel, to acquire real-time data

about the vessel elongation. Ad-hoc electronics were

realized and integrated into the support box, and a

graphical user interface was implemented with LabVIEW

software (NI, USA) to control the simulator (Fig 1). A

preliminary validation with 12 residents and one expert

surgeon was done. They were asked to perform a simple

retraction task (n.1) and a more complex task: isolation

and resection (n.2) of the vessel (Fig 2).

Results: The survey data and the obtained sensor output data

were used to assess the system. Face, content and construct

validity, and the system usability were positively assessed, all the

users agreed on the significance of the simulator for training

purposes. Comparing the results obtained during the two

different tasks, FOR RESIDENTS HIGHER DEFORMATIONS WERE

RECORDED IN THE TASK N.2, ACCORDING TO THE HIGHER

COMPLEXITY. Instead, the expert performances did not change

(Fig 3).

Conclusions: The sensorized vessel simulator was realized by

obtaining a portable and easy-to-use training board. A

preliminary validation was carried out and ended up with

positive and encouraging results. Further validations will be

carried out with a larger number of surgeons.

Figure 2 - On the left, task n.1; on the right, task n.2

Figure 3 - Construct validity of the simulator: comparisons both 
between the two tasks and between an expert surgeon and 12 novices

Figure 1- Graphical User Interface
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