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To replicate the surgical environment for tumor resection on the 3D-printed esopha-
gus, the esophagus was placed inside a torso positioned on the PARA-SILSROB robot’s 
table. The SILS port was securely integrated into the torso, which allowed for the intro-
duction of active instruments and a laparoscope through this access point. The interven-
tion presented in this subsection focused on the thoracoscopic procedure, specifically on 
esophageal resection and reconstruction via a right intercostal approach. During this 
stage, the patient was positioned in the left lateral decubitus. The complete setup used for 
this procedure is illustrated in Figure 17. 

The following steps outline the simulation of tumor resection in the lower esophagus 
under laboratory conditions using the PARA-SILSROB robot: 
• Initialization of the homing procedure and functionality testing of all PARA-

SILSROB robot components. 
• Securing the torso with the 3D-printed esophagus on the PARA-SILSROB robot’s ta-

ble. 
• Positioning the mobile platform with the laparoscope above the designated insertion 

point and inserting the laparoscope into the torso (laparoscope RCM saved). 
• Attaching and inserting the commercial active instruments used for medical proce-

dures (one 8 mm thoracic grasper and one 10 mm linear stapler). 
• Performing the resection procedure and suturing the esophagus. 
• Retracting the active instruments and laparoscope from the intraoperative field. 
• Moving the robot to a safe position and completing the simulation by removing the 

port from the torso. 

 
Figure 17. Experimental setup with the esophagus placed inside the torso. 

The results of these steps are illustrated in Figures 18–21. 


