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A B S T R A C T

The incorporation of robotics in minimally invasive surgery has had mixed reception 

in the different fields of digestive surgery. Nowadays we are exposed to a continuous 

stream of publications on robotic approach techniques and outcomes, which do not 

always provide objective criteria and whose value, through scientific evidence analysis, is 

sometimes arguable. 

With the aim of shedding light on current knowledge on digestive robotic surgery and 

giving an update of its possibilities, the authors analyse the abundant literature available 

on the different digestive robotic surgery procedures, and sum up their own experience.

© 2008 AEC. Published by Elsevier España, S.L. All rights reserved.

 
Presente y futuro del trasplante de islotes pancreáticos en el tratamiento 
de la diabetes mellitus

R E S U M E N

La introducción de la asistencia robótica a la cirugía mínimamente invasiva ha tenido una 

aceptación desigual en los diferentes ámbitos de la cirugía digestiva. En la actualidad se 

están produciendo continuamente publicaciones sobre técnicas y resultados del abordaje 

robótico que no siempre aportan un criterio objetivo y cuyo valor, tras un análisis basado 

en la evidencia científica, en ocasiones puede resultar cuestionable. 

Con el fin de arrojar luz sobre los conocimientos actuales en cirugía robótica digestiva 

y llevar a cabo una puesta al día de las posibilidades de este abordaje, en esta revisión 

de conjunto los autores revisan la abundante literatura producida sobre los diversos 

procedimientos de la cirugía robótica digestiva y suman a ella el testimonio de su propia 

experiencia.

© 2008 AEC. Publicado por Elsevier España, S.L. Todos los derechos reservados.

CIRUGÍA ESPAÑOLA

www.elsevier.es/cirugia

CIR ESP. 2009;85(3):132-139



 CIR ESP. 2009;85(3):132-39 133

Introduction

On the 3rd of March, 1997, took place the first laparoscopic 
cholecystectomy assisted by a robot in history. It was done in 
the St. Blasius Hospital, Dendermonde, Belgium. J. Himpens, 
G. Leman, and G.B. Cadiére were the surgeons involved. The 
robot used was the “Mona” from Surgical Intuitive, Mountain 
View, California, United States.1 The fundamental conclusion 
after this intervention was that there were many more 
advantages derived from using the robot than the possibility 
to perform interventions from a distance from the patient. 
Among them:

•  Increase in the level of freedom in the extremities of the 
instruments

•  Elimination of the physiological tremor
•  Ergonomic position and a sensation of going into the 

surgical field in depth
•  Movements more precise and safer for the patient

The so-called “robotic surgery” started to be generalized 
after its approval by the United States Food and Drug 
Administration of the Da Vinci robot (Intuitive Surgical), that 
improved the possibilities of the Mona, in year 2000. The 
use of the robot was quickly extended to surgical specialties 
such as urology and gynaecology, and although less, also in 
digestive surgery. In these 8 years, different groups in the 
entire world have acquired robotic technology and many of 
them have reported their experiences to scientific literature. 
We began this fascinating adventure in July 2006 in San 
Carlos Clinical Hospital, Madrid, which was the first hospital 
of the Spanish public health network to incorporate the 
equipment and make it available to the different surgical 
specialties.2

The incorporation of any advanced technology to the 
surgical routine of a hospital entails organizational changes 
that affect every link of the surgical chain and, therefore, 
the collaboration of all of those involved is necessary to 
obtain good results3. To assimilate any change takes time, 
and everyone knows that a quality scientific production also 
requires time. The systematic review of the literature related 
with robotic surgery in the area of general and digestive 
surgery only recently began to produce interesting studies, 
with honourable exceptions.

Biliary surgery

The cholecystectomy is the chosen procedure to begin 
the experiment by the majority of groups. To do so, there 
are several publications since 2001 of a series of cases 
of this technique that demonstrate its feasibility. Many 
studies present series of cholecystectomies together with 
a series of other procedures.4-11 Others present only the 
cholecystectomy.12-15 The longest series is that of Giulianotti 
et al,6 totalling 66 cases in 2003. All of the studies claim 
a low incidence of intraoperatory complications and of 
conversions and a postoperatory morbidity similar to that 

of the laparoscopy. They also tend to reference the short 
learning curve that is required and the elevated cost of the 
intervention.

The only comparative study of cases and controls published 
on the cholecystectomy is very recent.16 It analyses 50 robotic 
cholecystectomies comparing them with 50 controls by 
laparoscopy. No conversion is reported, however, 1 serious 
complication was reported in each group. The intervention 
time and hospital stay were similar, but the total hospital 
expenses were greater for the robotic group.

We have performed 182 procedures in 169 patients over 
a 2 year period (July 2006 to July 2008). Of these, half are 
cholecystectomies (n=91)17 and 2 were biliary tract procedures 
for choledocholithiasis (a choledochotomy with Kehr insertion 
and a choledochoduodenostomy).18 The first published robotic 
choledochotomy19 is from 2004. The advantages of the robot 
become more evident for the surgeon when practicing any 
derivative procedure of the biliary tract by laparoscopy.

Gastroesophageal union (antireflux and Heller 
surgery)

The first 2 Nissen robotics procedures reported are from the 
Cadiére group (CHU St. Pierre, Brussels, Belgium), with the 
Mona robot, in 1998.20 The first Nissen robotic with Da Vinci 
was published by the Chapman group in 2001 (North Carolina 
University, United States).21 The first robotic Heller myotomy 
was published by the Melvin group in the same year (Ohio 
State University Medical Centre, Ohio, United States).22

Similar to the case of the cholecystectomy, numerous 
series of cases of the Nissen robot have been published 
to demonstrate its feasibility, sometimes included in 
experiments of various procedures4-11 and other times 
including only antireflux surgery.23-25 The most recent of 
these publications is the longest (n=118 antireflux surgeries 
with a robot)25 and it defends that the dissection of the 
gastroesophageal union is technically superior using the 
robot. Unlike the cholecystectomy, the fundoplication 
has encouraged the creation of comparative studies with 
pure laparoscopic procedures from the beginning: the first 
randomized prospective study was published by the Cadiére 
group26 in 2001, where it compared 10 Nissen robotics (with 
the Mona robot) to 11 laparoscopies. They concluded that the 
results were similar but that the robot lengthened the time 
in surgery.

There are series that compare it with the pure laparoscopic 
procedures in a retrospective manner6,27-29 or in a non-
randomized prospective manner.30 The study done by 
Giulianotti et al6 reports a surgical time and a conversion 
incidence that are similar, but they report a lower morbidity 
rate and shorter hospital stay in the robotic group. Furthermore, 
the Melvin group30 concludes that the robotic surgical time 
is longer, but that patients have a less frequent need of 
antisecretion medication in the postoperatory period.

The strongest evidence comes from the studies that 
compare in a prospective and randomized manner, and from 
the meta-analysis and systematic reviews of these studies 
(level 1 of evidence). Currently there are various randomized 
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controlled trials (RCT) that compare robotic antireflux surgery 
with pure laparoscopy. Aside from the abovementioned26 
referring to the Mona robot, 3 RCT have been published that 
compare the Nissen robotic with the laparoscopy: one from 
the Morino group, with 25 Nissen robotics compared with 25 
laparoscopies,31 another from Nakadi et al,32 with 9 robotics 
and 11 laparoscopies, and another from Müller-Stitch et al33 
with 20 in each group. All of them found similar results, but 
with a higher cost for the robotic group. There is no consensus 
about the lengthening of time in surgery. Some groups claim 
that the time in surgery is less with the robot.

Also, there is a very interesting collective review from 
2003 about that published until this moment about 
fundoplication34 and 2 other more general reviews from 
200435 and 2006.36 Their conclusions, in spite of the technical 
advantages reported by the authors, point to the fact that no 
clear benefit for the patient has been obviously demonstrated 
concerning the robotic assistance in antireflux surgery 
compared to the traditional laparoscopy, and by contrast its 
cost is higher.

This is different in the case of achalasia surgery. The Heller 
myotomy has been one of the chosen procedures for robotic 
interventions since the beginning by certain groups that 
have acquired a great amount of experience, such as Horgan 
et al.37 The longest series published on a Heller procedure 
with a partial fundoplication by robotic laparoscopic surgery 
is a multicentric study published in 200538 that illustrates 
great results after 16 months of follow-up in 104 cases, 
without any cases of intraoperatory oesophageal perforation. 
In the same year, a retrospective comparative study39 of 
the same technique with its homologue by conventional 
laparoscopy (also from the S. Horgan group), reports an 
incidence of intraoperatory oesophageal perforation of 16% 
with laparoscopy and none with the robot, with similar 
postoperatory results.

Other authors agree with these results. Iqbal et al40 
published in 2006 a series of 19 Heller robotics included in a 
series of 70 laparoscopies, and they found a total incidence 
of complications of 11% with 4 perforations, none of which 
occurred with the robot group. The only existing comparative 
prospective analysis of the robotic Heller technique compared 
with traditional laparoscopy is from the Huffman group,41 
from the University of Cincinnati (Ohio, United States), that 
compares 37 Heller laparoscopies with 24 robotics and finds 
three oesophageal perforations in the laparoscopic group 
(8%) and none in the robotic group, and better results in the 
robotic group regarding the ratings of general and specific 
quality, although the time in surgery is longer in the robotic 
interventions.

Our series includes the following in the 2 specified years: 
28 Nissen,42,43 2 large diaphragmatic hernias, and a Heller 
myotomy with a Dor fundoplication.44 From the technical 
point of view, this is the procedure that, in the initial 
experiment, most clearly shows the advantages of the robotic 
assistance. The dissection of the gastroesophageal union 
benefits greatly from the articulation of the instruments 
and this, together with the excellent tridimensional vision, 
increases the safety and control of the intervention as well as 
its comfort level.

Colon surgery

The first robotic colectomy was published in 2002 from the  
G. Ballantyne group,45 from the University of Hackensack (New 
Jersey, United States). It includes a sigmoidectomy and a right 
haemicolectomy. In general, the studies that deal with robotic 
surgery of the colon are series of less than 10 cases. There 
are certain exceptions, such as the series of 6 paired cases 
with controls published by Delaney et al46 in 2003. The study 
included 2 right haemicolectomies, 3 sigmoidectomies, and a 
rectopexy. The authors conclude that the time in surgery was 
longer than the time in surgery for the laparoscopy and the 
postoperatory was similar, but they concluded that it was a 
viable and safe procedure. The initial series by Giulianotti et 
al6 also included 16 colorectal surgeries. A prospective series 
of 10 patients operated on with the Zeus robot, compared 
retrospectively with 10 cases of laparoscopic interventions, 
in the McMaster University of Ontario (Canada),47 also found 
similar results but with longer intervention time with the 
robot.

The longest colorectal robotic surgery experiment 
published is from the A. D’Annibale group48 (Ospedale di 
Camposampiero, Padua, Italy). This group published their 
results in 2004 with a series of 53 patients with benign and 
malignant illnesses in different locations, comparing them 
in a retrospective manner with traditional laparoscopic 
techniques. Although the results were similar, the authors 
concluded that the skill and flexibility that the robot provided 
would be useful in certain parts of the intervention.

Since 2006 there is more literature on colorectal robotic 
surgery. Rawlings et al49 published the results in the same 
year of a prospective series of 30 consecutive cases (13 
sigmoidectomies and 17 right haemicolectomies), 5 of which 
were oncological. Since 2006 and especially since 2007, the 
treatment of rectal cancer is being carried out more and more 
with robotic colorectal surgery: the A. Pigazzi group,50 from 
the City of Hope Medical Centre, from Duarte (California, 
United States), published a comparative study in 2006 of lower 
anterior resections from cancer (6 robotics compared with 6 
laparoscopies); that showed similar results and confirmed 
that this technique could facilitate radical minimally invasive 
rectal surgery. Later, the same group51 presented the results 
of a retrospective series of 39 consecutive patients with rectal 
cancer, with a morbidity of 12.8%, a 2.6% of conversions, and 
a 12.1% of anastomotic escapes, with no local recurrences in 
13 months of follow-up.

Another group of special interest in the robotic treatment of 
rectal cancer is the Baik et al group, from the Severance Hospital 
of Seoul (Korea). After a first study that demonstrated the 
feasibility of the procedure in a prospective series of 9 cases,52 
with good oncological results and without any conversions, this 
group is the only one that until now has published a prospective 
randomised study that compares the robotic treatment and 
the pure laparoscopic treatment in rectal cancer (18 robotics 
compared to 18 laparoscopies).53 The results are similar in both 
groups, also from an oncological point of view, but the average 
length of hospital stay is shorter in the robotic group. The follow-
up time of the study is still short.
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We began the colonic surgery series in October of 2006 and 
in 2 years we have performed 24 interventions in the left colon 
(haemicolectomies, anterior resections, and amputations), 14 
right haemicolectomies,54 4 Hartman reconstructions, and 2 
rectocele repairs.

Morbid obesity surgery

The first robotic bariatric surgery was performed with the 
Mona robot and published55 in 1999. The first series of 
cases that appeared in literature corresponded with the 
Cadiére et al group5 in gastroplasties and Horgan et al37 in 
gastric bypasses. These studies demonstrate the efficacy 
of these procedures as alternatives to the traditional 
laparoscopy.

In 2003, a comparative study with laparoscopic controls 
concluded that the robotic bariatric surgery was technically 
very simple, but it was expensive, time consuming, and there 
were few available instruments.56 The broadest experiment 
published in this field is from four North American groups: 
the pioneer is Horgan et al,57,58 that have published excellent 
results in a series of 110 gastric bypasses and 32 bands. 
Three stenoses in the bypass group (no fistulae) and a 
marginal ulcer in the band group were the complications 
reported. The authors highlight the decrease in surgical 
time and morbidity after getting over the learning curve. 
Another group that has published a broad experiment 
is the Ali et al group,59 of the University of California-
Davis (Sacramento, California, United States). These authors 
published a prospective study in 2005 of 50 bypasses 
performed with the Zeus robot, and they pointed out the 
absence of complications from the robot. More recently, in a 
comparative retrospective study of 140 bypass (80 with Zeus 
and 60 with Da Vinci), they concluded that the changing of 
robot did not affect the time in surgery nor the results. There 
was 1 fistula present in each group.60 Furthermore, the Curet 
M team, from the University of Stanford (California, United 
States), started publishing results of 10 robotic bypasses 
and comparing them retrospectively with 10 laparoscopic 
bypasses; they obtained shorter surgical times with the 
robotic group and confirmed that the procedure was viable, 
safe, and better than the traditional procedure.61 In the 
same year, these authors published a single randomized 
prospective trial of robotic bypasses compared with those 
done with laparoscopy, that is still today the only one of its 
kind (25 in each group).62 They obtained a shorter surgical 
time in the robotic group, above all with a body mass index 
(BMI) >43. The same group published a retrospective review 
in 2006 of 75 robotic bypasses, with an average surgical time 
of 140 min and no fistulae. They concluded that the robotic 
procedure is better than the laparoscopic procedure.63 No 
fistulae were produced in the series of 100 cases published 
in 2006 by Yu et al64 (University of Texas, Houston, United 
States), in spite of an average BMI of 50 and the fact that they 
were the first 100 cases carried out with a robot.

Not all of the authors agree in the superiority of the robotic 
bypass compared to its laparoscopic homologue. Artuso et al65 
published the results in 2005 of a series of 41 robotic bypasses 

compared retrospectively with a laparoscopic series, and they 
concluded that, although the robot provided more precision 
when performing a gastrojejunal anastomosis, it produces 
the same incidence of complications as the laparoscopy (<3% 
of gastrojejunal fistulae in both groups) and it increases the 
time and cost of the intervention, and thus it does not add 
any benefits.

In general, the series are shorter in the European groups. 
Certain authors published the results of robotic bariatric 
surgery in series of cases that include multiple robotic 
procedures.10,11 On the other hand, Parini et al66 published 
in 2006 the results of 17 robotic bypasses from a total of 146 
laparoscopies. They reported no complications related with 
the use of the robot or conversions. They concluded that 
the robot is safe and can be an effective alternative to the 
conventional laparoscopy. The only European comparative 
analysis published to date is very recent, and compares a 
group of 45 robotic bypasses retrospectively with another 
laparoscopic group. They reported more conversions to open 
surgery in the robot group because of problems related 
with the robot (incorrect arm position, laceration of the 
small intestine loops during the robotic manipulation, etc), 
aside from the higher cost and a learning curve of about 35 
cases.67

Splenectomy

This may be the least-explored technique regarding robotic 
assistance. Publications are only found between 2002 and 
2005. The first ones are reports on its feasibility, of only 1 
case68 or of various cases, included in a series of multiple 
procedures.6,7,10,69,70 One of the 3 splenectomies published 
by Giulianotti et al6 was partial. A retrospective analysis 
to compare the first 6 robotic splenectomies with the first 
6 laparoscopies, published in 2005, concluded that the 
intervention takes longer with the robot and that it is more 
expensive, and thus its use is not justified.71

Adrenalectomy

The first robotic adrenalectomy published was performed 
with the AESOP 2000 robot by the G. Hubens group72 (Antwerp, 
Belgium). In the same year, 1999, another adrenalectomy with 
the same robot was published by Piazza et al,73 from Catania, 
Italy. Two adrenalectomies with the Da Vinci robot were 
published in 2002, that demonstrated the feasibility of the 
procedure.74

The longest series published since then, included in studies 
of multiple procedures, is from the Morino group27 (University 
of Turin, Italy) (9 cases) and from the Ayav28 group (CHU of 
Nancy-Bravois, Vandoeuvre-les-Nancy, France) (17 cases). The 
results do not seem to surpass those of the laparascopic 
surgery, with longer surgical times and higher costs.

Three randomized prospective trials have been published 
on the robotic adrenalectomy compared to the laparoscopic 
adrenalectomy: the first one in 2004 that includes 20 
procedures (10 robotic and 10 laparoscopic).75 They had to 
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convert 4 of the robotic adrenalectomies to laparoscopy 
and they had greater perioperatory morbidity in the robotic 
group, aside from a higher cost. These results were very 
different than those from other RCT of adrenalectomies, 
that have recently been published: the first one, of Wu et 
al76 (Urology Department, Show Wan Memorial Hospital, 
Changhua, Taiwan), compares 5 robotic adrenalectomies 
with 7 laparoscopic adrenalectomies and no perioperatory 
complications nor conversions were reported, with a 1 year 
follow-up without morbidity or mortality. The other one, by 
Brunaud et al,77 compares 50 robotic adrenalectomies with 
59 laparoscopic adrenalectomies and concludes that the 
robot produces less blood loss and shortens the intervention 
time in patients with a BMI >30 and in large tumours, above 
all once the learning curve is overcome (20 cases). These 
authors consider that the amount of previous laparoscopic 
experience, expert assistance from the operating table and 
the side of the tumour determine the feasibility of the robotic 
adrenalectomy.

Oesophagectomy due to cancer

The first complete transhiatal oesophagectomy with the Da 
Vinci robot was published in 2003 by Horgan et al.78 In that 
same year, the Giulianotti group6 published, in a series of 
207 interventions in 193 patients, 5 oesophagectomies from 
cancer, 1 resection of an oesophageal diverticulum, and 1 
removal of an oesophageal leiomyoma. Another 2 cases of 
the removal of oesophageal leiomyoma by robotic-assisted 
thoracoscopy were published in 2004 by Elli et al.79

In 2005 various series were published of robotic oesophageal 
surgery included in studies with diverse procedures9,10,58 and 
general results. In the same year, Bodner et al80 (Innsbruck, 
Austria) published an article with the results of 6 thoracoscopic 
oesophageal resections from malignant affection in 4 of the 
cases, and they concluded that the robotic treatment seemed 
to be ideal for the oesophagus.

Another European series, from the University Medical 
Centre of Utrecht, Netherlands, published in 2006, describes the 
results of 21 robot-assisted thoracoscopic oesophagectomies 
from cancer of the oesophagus.81 The authors claim that the 
linphadenectomy was effective, with little blood loss, and 
they declared 48% of pulmonary complications and 1 death 
by a tracheoesophageal fistula (5%).

The other 2 recently published series were North American: 
one from the City of Hope National Cancer Centre from 
Duarte (California, United States), with 14 oesophagectomies 
from cancer of the oesophagus or high-degree dysplasia, that 
obtained an illness-free survival of 87% at 17 months. The 
authors reported that the robot is very useful, but that it is 
necessary to have a nursing team that is familiar with the 
procedure, an experienced assistant in the operating table, 
an expert anaesthesiologist and a correct positioning of the 
trocars.82 The other series is from Galvani et al,83 that uses 
the transhiatal tract for 18 oesophagectomies. They reported 
an average surgical time of 267 min, no conversions, an 
average of 12 (7-27) ganglion per piece and 11 patients illness-
free at 22 months of follow-up.

Gastrectomy and pancreatectomy

The first study on the distal gastrectomy from gastric cancer 
assisted by a robot was by Hashisume et al69 (University 
of Kyushu, Fukuoka, Japan) and it was published in 2002. 
Following this, the Giulianotti group6 included, in their 
well-known study of 207 interventions, 21 gastrectomies (8 
subtotal and 10 total from cancer, 2 partials from an ulcer, and 
1 gastrectomy in wedge from a carcinoid).

The abovementioned Japanese group reappeared in the 
literature in 2006 with a comparative study of the distal 
gastrectomy, between the Da Vinci (2 cases) and Zeus (3 cases) 
robots.84 The authors concluded that both are very useful, 
but that the Da Vinci robot needs less intervention time and 
causes less blood loss. Another group that is accumulating 
experience in this technique is The City of Hope National 
Cancer Centre in Duarte (California, United States), that 
in 2007 published the results of 7 subtotal gastrectomies 
performed with a mixed laparoscopy-robotic technique85; 
they obtained an average of 24 (17-30) ganglion per piece and 
considered that the procedure was feasible and safe. In a 
previous publications, the same group announced the results 
of 11 gastrectomies with good results in the follow-up at 9 
months.86

Regarding the pancreatectomy, aside from specific references 
about the Whipple87 and a distal pancreatectomy,7 the only 
significant experience published is that from the Giulianotti 
group,6 that reported their results from 13 pancreatic surgeries 
in 2003. These included 8 duodenopancreatectomies (5 Whipple 
and 3 Transverse-Longmire) and 5 distal pancreatectomies (2 
with spleen preservation and 3 with splenectomy). Recently, 
this author, in a personal announcement, considered that 
one of the laparoscopic procedures that could today benefit 
from robotic assistance more than others is the distal 
pancreatectomy with spleen preservation.88

Consensus document

In June 2006, a conference was held in the Mount Sinai 
Hospital of New York on the International Consensus 
between the MIRA (Minimally Invasive Robotic Association) 
and the SAGES (Society of American Gastrointestinal and 
Endoscopic Surgeons) about training and certification, clinical 
applications of robotic surgery, the risks of said surgery 
and a cost-benefit analysis and research. The results of the 
conference were translated into one document89 that was 
published in February 2008. According to this document, 
robotic surgery has a special application in the following 
general surgery procedures:

•  Heller myotomy 
•  Paraoesophageal hernia repair
•  Gastric bypass
•  Gastrectomy from neoplasia
•  Reconstructive biliary surgery
•  Transhiatal oesophagectomy
•  Transthoracic oesophageal surgery
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•  Distal pancreatectomy with spleen preservation
•  Selected colorectal surgery procedures
•  Lymphadenectomies from neoplasia

The use of simpler procedures is also mentioned such as 
the cholecystectomy and the fundoplication to initiate the 
learning curve.

The part of this document dedicated to research is very 
interesting as it summarizes the directions of future advances: 
development of “intelligent instruments,” advances in vision 
(computer-assisted vision or microscopy in real-time), 
surgery integrated with imaging techniques (ultrasonography, 
computerized tomography, magnetic resonance), simulation 
of surgical procedures, miniaturising of the robots, and many 
other possibilities.

R E F E R E N C E S

 1. Himpens J, Leman G, Cadiere GB. Telesurgical laparoscopic 
cholecystectomy [letter]. Surg Endosc. 1998;12:1091. 

 2. Ortiz Oshiro E. Introducción de la Cirugía Robótica en la red 
Sanitaria pública española. Incorporación de un robot Da 
Vinci a la Cirugía del Hospital Clínico San Carlos de Madrid. 
Seclaendosurgery.com [in line] 2006; (17). Available from: 
http://www.seclaendosurgery.com/seclan17/articulos/
reportaje.htm. 

 3. Patel VR. Essential elements to the establishment and design 
of a successful robotic surgery program. Int J Med Robotics 
Comput Assist Surg. 2006;2:28–35. 

 4. Chitwood WR, Nifong W, Chapman WHH, et al. Robotic 
surgical training in an Academic Institution. Ann Surg. 
2001;234:475–86. 

 5. Cadiere GB, Himpens J, Germay O, et al. Feasibility of robotic 
laparoscopic surgery: 146 cases. World J Surg. 2001;25:1467–77. 

 6. Giulianotti PC, Coratti A, Angelini M, et al. Robotics in general 
surgery. Personal experience in a large community hospital. 
Arch Surg. 2003;138:777–84. 

 7. Talamini MA, Chapman S, Horgan S, Melvin WS. A 
prospective analysis of 211 robotic assisted surgical 
procedures. Surg Endosc. 2003;17:1521–4. 

 8. Corcione F, Esposito C, Cuccurullo D, et al. Advantages and 
limits of robot-assisted laparoscopic surgery: preliminary 
experience. Surg Endosc. 2005;19:117–9. 

 9. Ruurda JP, Draaisma WA, van Hillegersberg R, et al. Robot-
assisted endoscopic surgery: a four-year single-center 
experience. Dig Surg. 2005;22:313–20. 

10. Bodner J, Augustin F, Wykypiel H, et al. The da Vinci robotic 
system for general surgery applications: a critical interim 
appraisal. Swiss Med Wkly. 2005;135:674–8. 

11. Braumann C, Jacobi CA, Menenakos C, et al. Robotic-assisted 
laparoscopic and thoracoscopic surgery with the Da Vinci 
system: a 4-year experience in a single institution. Surg 
Laparosc Endosc Percutan Tech. 2008;18:260–6. 

12. Marescaux J, Smith MK, Fölscher D, et al. Telerobotic 
laparoscopic cholecystectomy: initial experience with 25 
patients. Ann Surg. 2001;234:1–7. 

13. Ruurda P, Broeders IA, Simmermacher RP, et al. Feasibility 
of robot-assisted laparoscopic surgery: evaluation of 35 
laparoscopic cholecystectomies. Surg Laparosc Endosc 
Percutan Tech. 2002;12:41–5. 

14. Kim VB, Chapman WHH, Albrecht RJ, et al. Early experience 
with telemanipulative robot-assisted laparoscopic 

cholecystectomy using Da Vinci. Surg Laparosc Endosc 
Percutan Tech. 2002;12:33–40. 

15. Perez A, Zinner MJ, Ashley SW, et al. What is the value of 
telerobotic technology in gastrointestinal surgery? Surg 
Endosc. 2003;17:811–3. 

16. Breitenstein S, Nocito A, Puhan M, et al. Robotic-assisted 
versus laparoscopic cholecystectomy: outcome and costs 
analysis of a case–matched control study. Ann Surg. 
2008;247:987–93. 

17. Ramos Carrasco A, Anula Fernández R. Técnica paso a paso 
“Colecistectomía laparoscópica con asistencia robótica”’. 
SECLAEndosurgery. 2007;(18). Available from: http://www. 
seclaendosurgery.com/seclan18/pasoapaso/pasoapaso.htm. 

18. Ortiz Oshiro E, Ramos Carrasco A, Álvarez Fernández-
Represa J. Tratamiento de la coledocolitiasis por laparoscopia 
con asistencia robótica [vídeo]. SECLAEndosurgery. 2007;(18). 
Available from: http://www.seclaendosurgery.com/seclan18/
videos/video01.htm. 

19. Roeyen G, Chapelle T, Ysebaert D. Robot-assisted 
choledochotomy. Surg Endosc. 2004;18:165. 

20. Cadiere GB, Himpens J, Vertruyen M, et al. Nissen 
fundoplication done by remotely controlled robotic 
technique. Ann Chir. 1999;53:137–41. 

21. Chapman WH, Young JA, Albrecht RJ, et al. Robotic Nissen 
fundoplication: alternative surgical technique for the 
treatment of gastroesophageal reflux disease. J Laparoendosc 
Adv Surg Tech A. 2001;11:27–30. 

22. Melvin WS, Needleman BJ, Krause KR, et al. Computer-
assisted robotic Heller myotomy: initial case report.  
J Laparoendosc Adv Surg Tech A. 2001;11:251–3. 

23. Wykypiel H, Wetscher GJ, Klaus A, et al. Robot-assisted 
laparoscopic partial posterior fundoplication with the Da 
Vinci system: initial experiences and technical aspects. 
Langenbecks Arch Surg. 2003;387:411–6. 

24. Braumann C, Menenakos C, Rueckert JC, et al. Computer-
assisted laparoscopic repair of “upside-down” stomach using 
the Da Vinci system. Surg Laparosc Endosc Percutan Tech. 
2005;15:285–9. 

25. Hartmann J, Jacobi CA, Menenakos C, et al. Surgical 
treatment of gastroesophageal reflux disease and upside-
down stomach using the Da Vinci robotic system. A 
prospective study. J Gastrointest Surg. 2008;12:504–9. 

26. Cadiere GB, Himpens J, Vertruyen M, et al. Evaluation of 
telesurgical (robotic) Nissen fundoplication. Surg Endosc. 
2001;15:918–23. 

27. Beninca G, Garrone C, Rebecchi F, et al. Robot-assisted 
laparoscopic surgery. Preliminary results at our Center.  
Chir Ital. 2003;55:321–31. 

28. Ayav A, Bresler L, Brunaud L, et al. Early results of one 
year robotic surgery using the Da Vinci system to perform 
advanced laparoscopic procedures. J Gastrointest Surg. 
2004;8:720–6. 

29. Heemskerk J, van Gemert WG, Greve JW. Robot-assisted 
versus conventional laparoscopic Nissen fundoplication: 
a comparative retrospective study on costs and time 
consumption. Surg Laparosc Endosc Percutan Tech. 
2007;17:1–4. 

30. Melvin WS, Needleman BJ, Krause KR, et al. Computer-
enhanced vs standard laparoscopic antireflux surgery. 
J Gastrointest Surg. 2002;6:11–5. 

31. Morino M, Pellegrino L, Giaccone C, et al. Randomized 
clinical trial of robot-assisted versus laparoscopic Nissen 
fundoplication. Br J Surg. 2006;93:553–8. 

32. Nakadi IE, Mélot C, Closset J, et al. Evaluation of Da 
Vinci Nissen fundoplication. Clinical results and cost 
minimization. World J Surg. 2006;30:1050–4. 



138 CIR ESP. 2009;85(3):132-39

33. Müller-Stitch BP, Reiter MA, Wente MN, et al. Robot-assisted 
versus conventional laparoscopic fundoplication: short-term 
outcome of a pilot randomised controlled trial. Surg Endosc. 
2007;21:1800–5. 

34. Costi R, Himpens J, Bruyns J, et al. Robotic fundoplication: 
from theoretic advantages to real problems. J Am Coll Surg. 
2003;197:500–7. 

35. Gutt CN, Oniu T, Mehrabi A, et al. Robot-assisted abdominal 
surgery. Br J Surg. 2004;91:1390–7. 

36. Ito F, Gould JC. Robotic foregut surgery. Int J Med Robotics 
Comput Assist Surg. 2006;2:287–92. 

37. Horgan S, Vanuno D. Robots in laparoscopic surgery.  
J Laparoendosc Adv Surg Tech A. 2001;11:415–9. 

38. Melvin WS, Dundon JM, Talamini M, Horgan S. Computer-
enhanced robotic telesurgery minimizes esophageal 
perforation during Heller myotomy. Surgery. 2005;138:553–9. 

39. Horgan S, Galvani C, Gorodner MV, et al. Robotic-assisted 
Heller myotomy versus laparoscopic Heller myotomy for 
the treatment of achalasia: multicenter study. J Gastrointest 
Surg. 2005;9:1020–30. 

40. Iqbal A, Haider M, Desai K, et al. Technique and follow-up 
of minimally invasive Heller myotomy for achalasia. Surg 
Endosc. 2006;20:394–401. 

41. Huffman LC, Pandalai PK, Boulton BJ, et al. Robotic Heller 
myotomy: a safe operation with higher postoperative quality 
of-life indices. Surgery. 2007;142:613–8. 

42. Ortiz Oshiro E, Ramos Carrasco A, Anula Fernández 
R, Alvarez Fernández-Represa J. Técnica antirreflujo 
Nissen laparoscópica con asistencia robótica [vídeo]. 
SECLAEndosurgery. 2007;(19). Available from: http://www.
seclaendosurgery.com/seclan19/videos/video03.htm. 

43. Ortiz Oshiro E, Ramos Carrasco A, Alvarez Fernández-
Represa J. Nissen laparosco´ pico con asistencia robótica. 
SECLAEndo-surgery. 2008;(22). Available from: http://www.
seclaendosurgery.com/seclan22/pasoapaso/pasoapaso.htm. 

44. Ortiz Oshiro E, Pardo Martínez C, Ramos Carrasco 
A, Hernández Pérez C, Alvarez Fernández-Represa J. 
Tratamiento de la achalasia esofágica mediante abordaje 
laparoscópico robótico [vídeo]. SECLAEndosurgery. 2008;(24).
Available from: http://www.seclaendosurgery.com/seclan24/
videos/video03.htm. 

45. Weber PA, Merola S, Wasielewski A, Ballantyne GH. Tele-
robotic-assisted laparoscopic right and sigmoid colectomies 
for benign disease. Dis Colon Rectum. 2002;45:1689–96. 

46. Delaney CP, Lynch AC, Senagore AJ, Fazio VW. Comparison of 
robotically performed and traditional laparoscopic colorectal 
surgery. Dis Colon Rectum. 2003;46:1633–9. 

47. Anvari M, Birch DW, Bamehriz F, et al. Robotic-assisted 
laparoscopic colorectal surgery. Surg Laparosc Endosc 
Percutan Tech. 2004;14:311–5. 

48. D’Annibale A, Morpurgo E, Fiscon V, et al. Robotic and 
laparoscopic surgery for treatment of colorectal diseases. Dis 
Colon Rectum. 2004;47:2162–8. 

49. Rawlings AL, Woodland JH, Crawford DL. Telerobotic surgery 
for right and sigmoid colectomies: 30 consecutive cases. Surg 
Endosc. 2006;20:1713–8. 

50. Pigazzi A, Ellenhorn JD, Ballantyne GH, Paz IB. Robotic-
assisted laparoscopic low anterior resection with total 
mesorectal excision for rectal cancer. Surg Endosc. 
2006;20:1521–5. 

51. Hellan M, Anderson C, Ellenhorn JD, et al. Short-term 
outcomes after robotic-assisted total mesorectal excision for 
rectal cancer. Ann Surg Oncol. 2007;14:3168–73. 

52. Baik SH, Lee WJ, Rha KH, et al. Robotic total mesorectal 
excision for rectal cancer using four robotic arms. Surg 
Endosc. 2008;22:792–7. 

53. Baik SH, Ko YT, Kang CM, et al. Robotic tumor-specific 
mesorectal excision of rectal cancer: short-term outcome  
of a pilot randomized trial. Surg Endosc. 2008;22:1601–8. 

54. Ortiz Oshiro E, Ramos Carrasco A, Sánchez Egido I, Anula 
Fernández R, Alvarez Fernández-Represa J. Hemicolectomía 
derecha laparoscópica con asistencia robótica [vídeo]. 
SECLAEndosurgery. 2007;(21). Available from: http://www.
seclaendosurgery.com/seclan21/videos/video04.htm. 

55. Cadiere GB, Himpens J, Vertruyen M, et al. The world’s 
first obesity surgery performed at a distance. Obes Surg. 
1999;9:206–9. 

56. Muhlmann G, Klaus A, Kirchmayr W, et al. Da Vinci robotic-
assisted laparoscopic bariatric surgery: is it justified in a 
routine setting? Obes Surg. 2003;13:848–54. 

57. Moser F, Horgan S. Robotically assisted bariatric surgery 
[abstract]. Am J Surg. 2004;188 Suppl :S38–44. 

58. Galvani C, Horgan S. Robots en cirugía general: presente y 
futuro. Cir Esp. 2005;78:138–47. 

59. Ali MR, Bhaskerrao B, Wolfe BM. Robot-assisted laparoscopic 
Roux-en-Y gastric bypass. Surg Endosc. 2005;19:468–72. 

60. Ali MR, Rasmussen JJ. Switching robotic surgical systems 
does not impact surgical performance. J Laparoendosc Adv 
Surg Tech A. 2008;18:32–6. 

61. Mohr CJ, Nadzam GS, Curet MJ. Totally robotic Roux-en-Y 
gastric bypass. Arch Surg. 2005;140:779–86. 

62. Sanchez BR, Mohr CJ, Morton JM, et al. Comparison of totally 
robotic laparoscopic Roux-en-Y gastric bypass and traditional 
laparoscopic Roux-en-Y gastric bypass. Surg Obes Relat Dis. 
2005;1:549–54. 

63. Mohr CJ, Nadzam GS, Alami RS, et al. Totally robotic 
laparoscopic Roux-en-Y gastric bypass: results from  
75 patients. Obes Surg. 2006;16:690–6. 

64. Yu SC, Clapp BL, Lee MJ, et al. Robotic assistance provides 
excellent outcomes during the learning curve for 
laparoscopic Roux-en-Y gastric bypass: results from  
100 robotic-assisted gastric bypasses. Am J Surg. 
2006;192:746–9. 

65. Artuso D, Wayne M, Grossi R. Use of robotics during 
laparoscopic gastric bypass for morbid obesity. JSLS. 
2005;9:266–8. 

66. Parini U, Fabozzi M, Contul RB, et al. Laparoscopic gastric 
bypass performed with the Da Vinci Intuitive Robotic system: 
preliminary experience. Surg Endosc. 2006;20:1851–7. 

67. Hubens G, Balliu L, Ruppert M, et al. Roux-en-Y gastric 
bypass procedure performed with the Da Vinci robot system: 
is it worth it? Surg Endosc. 2008;22:1690–6. 

68. Chapman 3rd WH, Albrecht RJ, Kim VB, et al. Computer-
assisted laparoscopic splenectomy with the Da Vinci surgical 
robot. J Laparoendosc Adv Surg Tech A. 2002;12:155–9. 

69. Hashizume M, Shimada M, Tomikawa M, et al. Early 
experiences of endoscopic procedures in general surgery 
assisted by a computer-enhanced surgical system. Surg 
Endosc. 2002;16:1187–91. 

70. Talamini M, Campbell K, Stanfield C. Robotic gastrointestinal 
surgery: early experience and system description. J 
Laparoendosc Adv Surg Tech A. 2002;12:225–32. 

71. Bodner J, Kafka-Ritsch R, Lucciarini P, et al. A critical 
comparison of robotic versus conventional laparoscopic 
splenectomies. World J Surg. 2006;29:982–6. 

72. Hubens G, Ysebaert D, Vaneerdeweg W, et al. Laparoscopic 
adrenalectomy with the aid of the AESOP 2000 robot. Acta 
Chir Belg. 1999;99:125–7. 

73. Piazza L, Caragliano P, Scardilli M, et al. [Laparoscopic robot-
assisted right adrenalectomy and left ovariectomy] [clinical 
case]. Chir Ital. 1999;51:465–6. 



 CIR ESP. 2009;85(3):132-39 139

74. Desai MM, Gill IS, Kaouk JH, et al. Robotic-assisted 
laparoscopic adrenalectomy. Urology. 2002;60:1104–7. 

75. Morino M, Beninca G, Giraudo G, et al. Robot-assisted versus 
laparoscopic adrenalectomy: a prospective randomized 
controlled trial. Surg Endosc. 2004;18:1742–6. 

76. Wu JC, Wu HS, Lin MS, et al. Comparison of robot-assisted 
laparoscopic adrenalectomy with traditional laparoscopic 
adrenalectomy: 1 year follow-up. Surg Endosc.  
2008;22:463–6. 

77. Brunaud L, Bresler L, Ayav A, et al. Robotic-assisted 
adrenalectomy: what advantages compared to lateral 
transperitoneal laparoscopic adrenalectomy? Am J Surg. 
2008;195: 433–8. 

78. Horgan S, Berger RA, Elli EF, et al. Robotic-assisted minimally 
invasive transhiatal esophagectomy. Am Surg.  
2003;69:624–6. 

79. Elli EF, Espat NJ, Berger R, et al. Robotic-assisted 
thoracoscopic resection of esophageal leiomyoma. Surg 
Endosc. 2004;18:713–6. 

80. Bodner JC, Zitt M, Ott H, et al. Robotic-assisted thoracoscopic 
surgery (RATS) for benign and malignant esophageal tumors. 
Ann Thorac Surg. 2005;80:1202–6. 

81. von Hillegersberg R, Boone J, Draaisma WA, et al. 
First experience with robot-assisted thoracoscopic 
esophagolymphadenectomy for esophageal cancer. Surg 
Endosc. 2006;20:1435–9. 

82. Kernstine KH, De Armond DT, Shamoun DM, et al. The first 
series of completely robotic esophagectomies with three-
field lymphadenectomy: initial experience. Surg Endosc. 
2007;21:2285–92. 

83. Galvani CA, Gorodner MV, Moser F, et al. Robotically assisted 
laparoscopic transhiatal esophagectomy. Surg Endosc. 
2008;22:188–95. 

84. Kakeji Y, Konishi K, Ieiri S, et al. Robotic laparoscopic distal 
gastrectomy: a comparison of the Da Vinci and Zeus systems. 
Int J Med Robot. 2006;2:299–304. 

85. Anderson C, Ellenhorn J, Hellan M, Pigazzi A. Pilot series 
of robot-assisted laparoscopic subtotal gastrectomy with 
extended lymphadenectomy for gastric cancer. Surg Endosc. 
2007;21:1662–6. 

86. Anderson C, Hellan M, Kernstine K, et al. Robotic surgery  
for gastrointestinal malignancies. Int J Med Robot. 
2007;3:297–300. 

87. Vibert E, Denet C, Gayet B. Major digestive surgery using a 
remote-controlled robot. The next revolution. Arch Surg. 
2003;138:1002–6. 

88. Ortiz Oshiro E. Entrevista a PC Giulianotti. 
SECLAEndosurgery. 2008;(24). Available from: http://www.
seclaendosurgery.com/seclan24/entrevista.htm. 

89. Herron DM, Marohn M, SAGES-MIRA Robotic Surgery 
Consensus Group. A consensus document on robotic surgery. 
Surg Endosc. 2008;22:313–25. 


