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Abstract: Robotic laparoscopy in gynecology, which started in 2005 when the Da Vinci Surgical System (Intuitive Surgical Inc) was 
approved by the US Food and Drug Administration for use in gynecologic procedures, represents today a modern, safe, and precise 
approach to pathology in this field. Since then, a great deal of experience has accumulated, and it has been shown that there is almost 
no gynecological surgery that cannot be approached with this technology, namely hysterectomy, myomectomy, sacrocolpopexia, and 
surgery for the treatment of endometriosis. Albeit no advantages have been observed over conventional laparoscopy and some open 
surgical procedures, robotics do seem to be advantageous in highly complicated procedures when extensive dissection and proper 
anatomy reestablishment is required, as in the case of oncologic surgery. There is no doubt that implementation of better logistics in 
finance, training, design, and application will exert a positive effect upon robotics expansion in gynecological medicine. Contrary to 
expectations, we estimate that a special impact is to be seen in emerging countries where novel technologies have resulted in benefits in 
the organization of health care systems.
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Introduction
Centuries ago, the artificial doves described by 
 Archytas1 and the mechanical servants built by the 
Greek god Hephaestus were the first reference to auto-
mated machines that resembled living beings. In the 
15th century, the great Leonardo da Vinci2 designed 
elements of a humanoid robot. The word robot comes 
from the Czech that means labor, and it became a cen-
tral subject on Karel Capek’s play, Rossum’s Univer-
sal Robots, in 1920,3 which depicts android machines 
happy to serve their human masters. Modern day 
robots have found a place in various fields of the 
human task with capability to move in diverse envi-
ronments and susceptible of being modified accord-
ing to preset instructions. Activity deployed by these 
machines is prone to surpass that of humans in endur-
ance, accuracy, strength, reproducibility, and time 
of work with unaltered quality in performance. The 
utilization of robots is now seen in industrial applica-
tions such as car assembly lines, for use in extreme 
conditions as in space, deep seas, and volcanoes, and 
for military purposes, mining, and health care.

Robotics have a notorious role in health sciences, 
especially in the field of surgery, supporting proce-
dures that may be complex, requiring a great deal 
of effort and detail. The early conceptions for sur-
gical robotics come from Scott Fisher, PhD, at the 
National Air and Space Administration (NASA) and 
J. Rossen, MD, at Stanford University, who in the 
1980s integrated the concepts of virtual reality for 
development of surgical telepresence using a remote 
glove whose movements directed the robot’s hands.4,5 
Almost simultaneously, Jacques Perrisat from France 
introduced the laparoscopic cholecystectomy.6–8 Fur-
ther advances were seen through the military when 
the United States Armed Forces sought to provide 
immediate surgical care for soldiers wounded in 
battle while preventing exsanguinations and other 
complications seen during hospital transfer. This 
gave rise to the Medical Forward Advanced Surgical 
Treatment (MEDFAST) and the Mobile Advanced 
Surgical Hospital (MASH), which relied on a entire 
robotic unit mounted upon a special military vehicle 
(Bradley) where medical assistance could be given   
forthwith.9 Finally in the 1990s, commercial versions 
appeared, such as RoboDoc (1992), which consisted 
of a robotic arm for use in orthopedic surgery. This 
was followed by the automated endoscopic system 

for optimal positioning (AESOP),10 designed for 
 abdominal laparoscopic surgery. The da Vinci system 
(Intuitive Surgical Company) had significant improve-
ments which included full 3-D vision, telepresence 
with a “wrist” joint in every instrument and a simple 2 
opposing finger control emulating actions of the actual 
tweezer. The da Vinci robot was approved by the Food 
and Drug Administration (FDA) in the year 2000 for 
use in general laparoscopic surgery4,11 (see Fig. 1).

In this work we attempt to delineate the purpose and 
advantages of robotics in surgical gynecology to expand 
use of this technology in emerging countries like Mex-
ico, which have a wide organizational base for health 
care but are limited by serious drawbacks that can be 
relieved with robotic technology implementation.

Robotics Horizon in Gynecology
The da Vinci robot is the only one approved by the FDA 
for procedures in general surgery, heart and cardiotho-
racic surgery, head and neck, urology, and gynecology 
(see Fig. 1). Its use in the latter started in 2005, prov-
ing its usefulness for work within a compartment such 
as the female pelvis,12 endometriosis and gynecologic 
neoplasias being the most successful targets.13

Hysterectomy
This procedure is the most common type of surgery 
around the world. Only the United States of America 
reports more than 600,000 hysterectomies per year, 
while in emerging countries (eg, Mexico and Brazil), 
this number might be greater than 200,000  surgeries 
per year. Robotic hysterectomy was developed based  
on the success endoscopic surgery had already 
achieved; still, by 2003, 66.1% of hysterectomies 
were being performed abdominally, 21.8%, vaginally, 
and only 11.8% through laparoscopy.14 Greater interest 
was expected once robotics entered this surgical field, 
providing various advantages, especially to those sur-
geons without any laparoscopy experience. Among 
the parameters observed for robotic surgery versus 
conventional laparoscopic hysterectomy, we find total 
operative time being longer for the robotic procedure, 
the time difference ranging on average from 20 to 
70 minutes among various studies, all of them with 
a significant  difference (P , .01).15–20 Blood loss is 
another important parameter. Initial studies showed 
great fluctuations (50–1500 mL).15 Still, new infor-
mation shows greater blood loss for the conventional 
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Figure 1. The Da vinci Surgical System has an ergonomic console that remotely controls the various arms of the actual robotic unit performing the 
surgery.

approach (207.7 mL vs 131.5 mL),17 and most studies 
concur with these findings. Although length of hospital 
stay may be influenced by institutional policy, clearly 
all studies favor robotic hysterectomy with an average 
of 1 less day of hospitalization, although some reports 
indicate no difference.15,17,19–21 One study by Shashoua 
et al also evaluated narcotic usage and found that the 
robotic procedures required fewer units (1.2 vs 5.0 U, 
P = .002).18 Most authors report a significantly dimin-
ished incidence in laparotomy conversions as well as 
complications, which if encountered, were quite simi-
lar to those found in conventional laparoscopy.16,19,20,22,23 

The precision movements and technology advantages 
were clear in cases with painful pelvic adhesions due 
to former surgeries, these patients experienced sub-
stantial relief. Also, larger uteruses were easier to 
manipulate and dissect. Surgeons praise ergonomics 
and vision, although most still look for haptic feed-
back and direct access to the patient.19,20 The robotic 
 hysterectomy tends to be double in cost when com-
pared with the conventional laparoscopic procedure.

An important issue to address is vaginal cuff 
dehiscence. Although a concern in all variants of 

laparoscopic hysterectomy, the greatest incidence is 
reported in the robotic approach, which is reported to 
be 1.64% while conventional laparoscopy is reported 
to be 0.66%.24 Risk factors associated with this com-
plication are malignant lesions and the technique 
employed for vaginal cuff closure.25

Obese patients have been advanced as those 
with the greater benefits when operated on with  
 robotics: however, studies with patients having a  
BMI . 30 kg/m2 showed no significant differences 
compared with patients who had BMI , 25 kg/m2; 
still, further studies are required.26, 27

Myomectomy
Robotic surgery for uterine myomas is an approach 
that shares the benefits of minimal invasive surgery 
and may simplify the procedure. Myomectomies are 
of concern because of uterine rupture in a subsequent 
pregnancy, a condition associated with poor closure of 
incisions or excessive use of diathermy.28–29 Robotic 
myomectomy has shown a decrease in blood loss, 
length of hospital stay, and fewer complications when 
compared with laparotomies; when compared with 
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 conventional laparoscopies, there is also less blood loss, 
shorter hospital stays, but a longer operative time (234 
vs 204 min).30 Overall complication rates were similar 
and costs usually doubled. Time of performance may 
be increased due to morselation, docking, draping, and 
trocar set up in contrast with regular procedures.31,32 
The robotic procedure improves fibroid enucleation 
and layered incision closure and reduces the number of 
incisions required. Inconveniences are a reduced field 
of movement when large fibroids are removed and 
inadequate countertraction due to insufficient torque 
during enucleation.30–33 Reproductive outcomes in 
pregnancies and  deliveries seem unaltered. Pitter et al 
studied these outcomes, reporting 92 deliveries out of 
107 patients studied with only 1 uterine rupture.33

Sacrocolpopexy
Nearly 60 million women in the world are at risk or 
developing pelvic organ prolapse, and almost a third 
of all gynecological surgeries are related to this diag-
nosis. In the United States of America, 11% of females 
have a risk of having surgery to correct a pelvic organ 
prolapse or urinary incontinence.34,35 Laparotomy, lap-
aroscopy, and robotics seem to share qualities in safety, 
simplicity, and precise dissection.36 Nonetheless, the 
increasing experience with robotics has shown benefits 
in reducing blood loss and shortening hospital stays. 
Costs and time performance as mentioned before are 
double with robotic procedures, albeit stable sexual 
function and  improvement of pelvic support tend to 
be better under robotic manipulation.33,38

endometriosis
Endometriosis is probably the most suited for robotic 
treatment. Due to its nature of slow and long implan-
tation (7–8 years) and diagnosis relying upon laparos-
copy and overt clinical symptoms (chronic pelvic pain, 
subfertility, intermenstrual bleeding, and abdominal 
bloating), experience has shown that many of the cor-
rective surgeries performed in endometriosis require 
skill and proper equipment in order to restore the tissue 
affected in its anatomy and functionality while abnor-
mal endometrium implantation is removed. Robotic 
surgery with vision enhancement (3-D) and ability to  
perform complex resections does seem to be the best 
option in most cases of endometriosis. In studies that 
compare the robotic versus laparoscopic approach, 
no special differences have been seen, except that 

as expected,13,37 surgery time is longer in the former 
 procedure. However, it is important to notice that no 
conversions are necessary, and the robotic approach 
may be more effective in cases of complex resections 
that have a significant organ compromise.13,37

Tubal reanastomosis
Among strategies designed for over population con-
trol, tubarian occlusion is a favored method in many 
countries because of its simplicity, low cost, and effi-
ciency. However, plenty of women eventually desire 
to have their surgery reverted, and although artificial 
reproductive techniques (ART) are an alternative for 
such purpose, tubal reanastomosis obviates exposure 
to ovarian hyperestimulation and undesired twin ges-
tations commonly seen with ART methodology. Suc-
cess rates for tubal reanastomosis in open surgery 
is about 67.6%, with an incidence of ectopic preg-
nancy of 5.6%,13,39 whereas robotic reanastomosis 
has a  normal pregnancy rate of 71%, derived from  
adequate visualization of tissue components, preci-
sion in suturing, and a refined manipulation of salp-
inges. In this case, despite known limitations of cost 
and time duration compared with laparatomy, the time 
of recovery of patients is significantly shorter.19

Oncology
Oncology is a promising field for robotic intervention 
since it can rapidly assimilate the benefits seen with 
laparoscopy 20 years ago, such as staging treatment 
of cervical and endometrial cancer and in the manage-
ment of ovarian tumors. Efficacy to perform robotic 
radical hysterectomies in patients with cervical cancer, 
for instance, is the same as laparoscopic procedures 
with known differences in time of elaboration (300 vs 
241 minutes respectively).40 Open, laparoscopic and 
robotic procedures disclosed similar data on blood 
loss and length of hospital stay with parallel compli-
cation rates to any of the approaches mentioned.

With respect to fertility preservation procedures  
such as traquelectomy, robotics exhibited a higher 
number of conversions derived from a smaller  surgical 
field.41 The treatment for early endometrial cancer is 
surgical; in this case, laparoscopy has not surpassed 
laparotomy, probably because of less experience 
among practitioners, limited skills gained by a long-
term learning curve in the field, and other technical by 
stands that can be overcome with the robotic approach 
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provided, regardless of its present limitations. Hence, 
more exposure is needed, and laparoscopic surgeons 
are the experts to be supported to gain widespread 
understanding among their peers and for diffusion 
of the technology.13 Novice surgeons in endoscopic 
procedures benefit the most from robotic surgery, 
experiencing a shorter learning curve and a com-
fortable transition from open surgery technique to 
robot movements, naturaly without tremors and 
dexterity preserved as in open surgery by endowrist 
instrumentation with 7 degrees motion freedom 
of insertion, pitch, yaw, roll, and grip plus the 3-D 
field of vision.37,44,45 Previous laparoscopic experi-
ence has proven extremely valuable and is, therefore, 
a requirement for the transition to robotics. Skilled 
movements, eye-hand coordination, and anatomy per-
ception within an enclosed cavity are capacities that 
require experience and time to develop13 (see Fig. 2).  
Satisfaction of patients still varies due to biases in 

by accelerating the learning curve of nonlaparoscopic 
surgeons for prevention of morbidity as in the case of 
obese women while providing minimal invasion.42,43 In 
cases of ovarian cancer, robotics so far seemed more 
useful in the early stages or small volume disease than 
in advanced stages. Some of these cases may be solved 
by placing trocars higher in the abdomen.13

Obstacles and potentiality
Experience is the mother of all knowledge, and, in this 
regard, robotics still has a long way to go, but through 
a very promising path. The most obvious problems 
now are length of time to perform, logistics, costs, 
and acceptance, which, once improved, will bring 
unsurpassed benefits to patients, organizations, and 
countries as well. The volume of patients and number 
of procedures are key elements for enhancement of 
use, which may pave the way for surgeons’ increased 
participation while access to robotic technology is 

Figure 2. Training with models to enhance the abilities required for proper usage of this equipment is part of the course required to use the Da vinci Surgi-
cal System. This robotic unit is being employed to move simple plastic models, requiring fine and precise movements.
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