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During the manipulation stage, which involved putting a cable through the rings, 
two commercial active instruments with an 8 mm diameter, which were equipped with 
articulated tips, were used, alongside a 10 mm laparoscopic camera. The outcome of this 
stage is illustrated in Figure 13. 

During the simulation of the tissue-cutting stage, a silicone module was used. This 
stage involved the use of an 8 mm diameter articulated tip active instrument for tissue 
grasping, an 8 mm diameter curved scissor-type active instrument, and a 10 mm diameter 
laparoscopic camera. The outcome of this stage is illustrated in Figure 14. 

 
Figure 13. Cable manipulation using the training module with rings. 

 

Figure 14. Tissue cutting stages simulation using a silicon module. 

The final stage of this testing phase of the PARA-SILSROB robot involves simulating 
tissue suturing. For this operation, two commercial active instruments (EndoWrist large 
needle driver and EndoWrist flexible grasper, developed by Intuitive Surgical, Sunnyvale, 
CA, USA, 2014), both with an 8 mm diameter, along with a 10 mm diameter laparoscope, 
were used. The outcome of this stage is illustrated in Figure 15. 


