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high-volume centers. Even in oncological surgery, minimally invasive surgery has great 
advantages since it is safe, efficient, and assures the enhanced recovery of the patient [4]. 

The development of surgery in the last several decades has led to the broad adoption 
of minimally invasive techniques, which were first introduced in gynecology during the 
20th century. This approach requires 3–5 incisions, each measuring between 5 to 15 milli-
meters. These incisions allow for the insertion of the necessary surgical instruments and 
typically include two active instruments: a laparoscopic camera and an aspiration tube [5–
8]. Its benefits are numerous: reduced postoperative trauma, less intraoperative blood 
loss, improved cosmetic results due to smaller incisions, a shorter hospital stay, and faster 
recovery after surgery. However, even if it has proven advantages for the patient com-
pared with OS, this method presents certain drawbacks for the surgeon, such as a reduced 
working space, decreased surgeon dexterity, narrower field of view, and the absence of 
tactile feedback [9]. 

The next-generation technique of minimally invasive surgery (MIS) is single-incision 
laparoscopic surgery (SILS). It implies a single incision, either at the navel or in the inter-
costal spaces, that ranges between 15 and 25 millimeters. Through this incision, two active 
instruments and a laparoscopic camera are introduced into the surgical field [10–12]. It 
provides several key advantages, including a single incision, a reduced hospitalization 
time of 1 to 3 days, minimal blood loss, decreased postoperative trauma, and good cos-
metic results when the incision is made at the navel. The navel heals quickly since it is a 
natural embryonic opening and can conceal the incision effectively. This technique also 
comes with some notable disadvantages: an even more limited working space than in the 
laparoscopic approach; greater sensitivity to surgeon’s hand tremors; abdominal pressure 
felt by the patient, which can lead to postoperative hernias; reduced surgeon’s dexterity; 
and a long, steep learning curve [13,14]. The evolution from open surgery toward SILS is 
illustrated in Figure 1. 

 
Figure 1. The evolution of surgery from classical surgery to single-incision laparoscopic surgery 
[15]. 

Due to their advantages and advancements, robots can now be utilized in various 
surgical procedures. The first robot employed in brain surgery was the PUMA robot in 
1985. The foundation of robotic-assisted surgery was established between 1999 and 2000 
with the commercial launch and FDA approval of the da Vinci robot by Intuitive Surgical 
[16–18]. The initial version of the da Vinci robot could manage up to four surgical instru-
ments, including three active instruments and one laparoscopic camera. Its design fea-
tured four arms mounted on a console, and it was operated using the master–slave con-
cept [19,20]. Additionally, this period saw the introduction of telerobotic surgery. The 
evolution of the da Vinci robots, alongside the improvements made to each structure, is 
illustrated in Figure 2 [21–25]. 

Although Intuitive Surgical currently dominates the market, the first significant com-
petitor to the da Vinci system emerged in 2018 with the Senhance robot, which was devel-
oped by Asensus Surgical [26]. That same year, Intuitive Surgical received FDA approval 


