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Introduction

Robotic surgery applications
Being performed on live animals just for experimental or training purposes at the moment, robotic surgery
is still a field that exclusively defines human medicine.

Robotic surgery represents the newest and the most controversial type of minimally invasive surgery.
The development of new technology, at such a fast pace, brings new attributes to robotic systems and
combined with the training of more and more surgeons in these techniques, it permanently modifies the
existing data on advantages, disadvantages and possible uses of robotic surgery.
This review intends to offer complex and detailed data on the current situation of robotic surgery, analyzing
multiple literature sources.

Materials and Methods

After reviewing the literature on robotic surgery applications, it can be said that the most frequent
procedures belong to the following fields:
 Neurological surgery;
 Urological surgery;
 Gynecological surgery;
 Cardiothoracic surgery;
 Gastrointestinal surgery;
 General surgery.

Training methods

To write this article over 60 literature sources were reviewed. The papers were selected using specific
criteria, using the following guiding points:
•
Articles have to be published between 2000 and 2018;
•
Articles have to be published as full papers;
•
Particular keywords were used for each chapter of the review;
•
Articles should have at least 15 references;
•
Articles have to be written in English;
•
Articles have to published from different medical settings;
•
Their content had to be relevant to the subjects approached in this review.
Over 200 articles were analyzed but only 62 met the criteria.

One of the most challenging aspects of implementing a robotic surgical center is training the surgeons.
A surgeon that participates in robotic surgery training has to follow several phases, such as:
•A didactic phase;
•Inanimate laboratory;
•Cadaveric laboratory;
•Animal laboratory;
•Operative observation and operating under supervision

Figure 4. Training on swine model

Figure 1. Aspect of the robotic surgery operating room

Figure 2. Robotic arms

Main robotic system: da Vinci robot
Da Vinci robot is the most recent and complex robotic system and with its recent updates has become the
most desirable technology for more and more minimally invasive surgical centers.
It is a teleoperated system, which implies that the surgeon manipulates instruments and scopes attached to
the robotic arms, from a console placed at a distance from the actual surgical field.
Because of this particularity, these systems are often called “master-slave manipulators”.
The da Vinci system has three main components:
• the surgeon’s console;
• the patient-side cart;
• the visual tower.

Figure 5. Robotic instruments

Financial aspects
Robotic surgery is expensive due to the cost of equipment, maintenance and repair fees, due to the cost of
additional surgical training and of an increased operating room setup time.
The da Vinci Surgical System, used for soft tissues surgery, being the main surgical robot, has costs per unit
that range from 1 to 2,5 million dollars. To this amount are added maintenance costs of over 100 000 $ per
year. Every surgery depending on its complexity and duration brings additional costs of 2000$ to 4000$,
which includes drapes and replacement tools.

Conclusions
Robotic surgery is described among minimally invasive techniques as revolutionary, with several
advantages associated, such as reduced blood loss, less postoperative pain, shorter hospital stays, smaller
incisions that bring cosmetic benefits. Besides the benefits brought to patients, robotic surgery seems to
overcome the limitation of laparoscopic surgery, making it possible to reach areas inaccessible to
conventional laparoscopic instruments, offering a 3D magnification of the surgical site, instruments that
have articulation with 7 degrees of freedom and a specially designed console that brings a more
comfortable setting to the surgeon.
Longer operative times and the expensive equipment make the cost of a robotic surgical intervention go
higher than for a similar procedure performed laparoscopically.
It is considered that will become an interest for veterinary surgery as well, as soon as it becomes more
affordable and more applications become available.
Robotic surgery will be further improved, new instruments and accessories will be developed and it will
become an important part of the history of minimally invasive surgery once it will be settled when and for
what type of procedure it will be best used, once all the questions about its efficacy, safety, costeffectiveness and training requirements will be answered.

Figure 3. The main components of the da Vinci system
(https://www.intuitivesurgical.com/)

