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Da Vinci robotic surgical platform is the result of 

many years of research of the military physicians 

from United States Army. This platform was initially 

intended to operate in close proximity to the 

battlefield, it was supposed to allow for complex 

surgeries without threatening medical personnel, but 

also to ensure a high survival rate among the 

wounded. Basically, after a soldier was wounded, he 

was supposed to be taken away from the front line, 

transported to the first sanitary structure which had 

this platform available and a surgical team from long 

distance, satellite connected, performed the surgery. 

The advantages of this course of action are related to 

the fact that the team is permanently safe and the 

injured person benefits from the experience of a well-

trained surgical team.  

Due to the large amount of information transmitted 

between platform components, which means millions 

of operations performed each second, and the 

impossibility to secure a channel for information 

dissemination, even more difficult in a hostile 

environment such as in the vicinity of the front line, 

and the long preparation of a patient to be subjected 

to a robotic surgery, the platform is not in current use 

of military doctors, the way it was originally intended. 

So far, only one surgery was performed in which the 

operator was far away from the patient. The two 

surgical platform elements were arranged one in the 

United States and one in France. During the surgery, 

the transfer of information was made by satellite, 

with great efforts to secure the information channel, 

as well as with the suspension of any satellite phone 

links between the two countries. 

The advantages desired by military doctors have 

proved to be far from being put into practice, 

however, their research work led to the development 

of the best technology that allows for minimally 

invasive surgery. In 2015, worldwide, about 3,400 

platforms daVinci were installed: 2295 in the United 

States of America, 573 in Europe and 7 in Romania. 

Robotic surgical platform consists of several 

components which will be described below. Using the 

system is only possible if all three components are 

available, none of them is optional. Although there 

are three components, they are interconnected and 

have the same purpose: to allow for a minimally 

invasive surgery in maximum security conditions for 

the patient. The system combines technological 

advantages: high resolution three-dimensional image, 

video image stability and filtering of surgeons’ hands 

unwanted movements, with the surgeons’ experience 

and ability to make decisions in real time. 
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Operator surgeon’s console consists of three parts. 

The video system allows viewing intracorporeal 

images in a tridimensional manner thanks to the two 

images submitted separately for each eye; here, 

there is also a number of sensors that detect the 

presence of the surgeon at the console, this thing is 

necessary as a safety measure to block chaotic 

motion of the device arms inside the body if the 

operator is absent. The second component of the 

console is represented by the console commands for 

each hand, called "master controls" and a series of 

commands for adjusting an ergonomic position. This 

component records the surgeon's hand movements 

allowing this information to go to the working 

forceps. The pedals system is the last component of 

the console, here it is possible to activate several 

functions for the working tools: electric coagulation 

or sectioning, handling video camera, change the 

working arm: the surgical system has three arms and 

it is necessary to change one tool with another for a 

certain hand. The whole assembly allows adjustment 

on more axes of all the components, depending on 

the preferences of the operator, the scope is to 

obtain an ergonomic position. If more surgeons use 

the equipment, the system stores each surgeon’s 

preference, and when the personal account is 

activated, it recreates the ergonomic position 

preferred by each surgeon. 

Figure 1. The working console on which one can notice the 

three subcomponents from top to bottom: video playback 

system, master control, crank 

 

Patient's charter is like a tower which has three 

working arms attached and a video camera arm. This 

charter, as its name implies, is beside the operating 

table. On each working arm, a certain tool is fixed and 

it is activated by a pulley system that allows 

movements in the seven degrees of freedom. 

Patient's charter only performs commands coming 

from the surgeon’s console, it has no autonomy to 

make decisions, it can not be programmed to execute 

movements without commands in real time. Fixing / 

replacing instruments is performed by a surgeon who 

is next to the patient, he is also the one who places 

all working cannula into the patient’s body. The 

working tools have a diameter of 8 mm and 

reproduce, in miniature, the instruments used in 

open surgery. 

Figure 2. Patient's charter with the three working arms for 

tools and the video camera arm. 

 

Figure 3. Working tools 

 

The video system displays intracorporeal images on 

bidimensional monitors in the operating room. This 

system allows recording of images and setting of 

certain parameters. Here lies the source of light 

transmitted to the intracorporeal video camera 



 Vol. CXVIII • New Series • No. 3/2015 • Romanian Journal of Military Medicine 

7 

through an optical fiber. All components described 

above are dependent on the presence of at least two 

surgeons, the system is not designed to fulfill the role 

of the surgeon but to support surgery by involving the 

present technological advantages.  

Figure 4. Video tower and bidimensional monitor of high 
resolution 

 

The three systems are interconnected by optical fiber 

since the information flow is very high.  

Robotics is a minimally invasive technique, similar to 

laparoscopic surgery, in which working tools are 

inserted through small incisions of 5-15 mm in the 

peritoneal cavity through which cannula are 

introduced to work. Comparative studies between 

open surgery and robotic surgery have highlighted 

the following advantages in favor of robotic surgery: 

shorter stay in hospital, reduced bleeding, less 

postoperative pain, faster social reinsertion, small 

incisions that allow a much quicker recovery and 

lower risk of developing eventrations. Patients who 

have no indication for minimally invasive surgery, do 

not have indication for robotic surgery either. 

The recommendations of robotic surgery are the 

surgeries that require access to limited spaces, 

inaccessible for open surgery and restricted by the 

small maneuverability of laparoscopy instruments. In 

urology, robotic prostatectomy is considered as the 

"gold standard". As a general idea, robotic surgery 

approach is indicated for the organs situated at the 

top and bottom pole of the peritoneal cavity, where 

limited space and difficult access are not 

impediments for daVinci surgical system instruments. 

Complications can occur in robotic surgery just as it 

happens with any surgery, the maximum risk is death. 

Complications that may arise during surgery are: 

intraperitoneal organs injury, intraoperative bleeding, 

septic complications. Another factor to be taken into 

consideration is the human error, system failures or 

potential complications of anesthesia. 

At this time, da Vinci surgical platform is the most 

advanced tool that allows a minimally invasive 

surgery. A very important element about the 

functioning of this system is that it can not "operate" 

independently; it cannot be programmed to carry out 

independent actions. It must be seen only as an 

extension of the arms of the surgical team members, 

executing commands coming from the surgeon at the 

working console, under the supervision of at least 

one surgeon.  
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