
Vol.:(0123456789)1 3

Techniques in Coloproctology (2019) 23:861–868 
https://doi.org/10.1007/s10151-019-02066-y

ORIGINAL ARTICLE

The da Vinci Xi system for robotic total/subtotal colectomy vs. 
conventional laparoscopy: short‑term outcomes

V. Ozben1  · C. de Muijnck1  · M. Karabork2 · E. Ozoran2  · S. Zenger2  · I. A. Bilgin1  · E. Aytac1  · B. Baca1  · 
E. Balik2  · I. Hamzaoglu1  · T. Karahasanoglu1  · D. Bugra2 

Received: 17 March 2019 / Accepted: 14 August 2019 / Published online: 27 August 2019 
© Springer Nature Switzerland AG 2019

Abstract
Background The aim of this study was to evaluate the feasibility of robotic total/subtotal colectomy procedures with the Xi 
robot and to compare its short-term outcomes with those of conventional laparoscopy.
Methods Between October 2010 and September 2018, consecutive patients with colonic neoplasia, inflammatory bowel 
disease, familial adenomatous polyposis or colonic inertia who underwent elective robotic or laparoscopic total/subtotal 
abdominal colectomy at two specialized centers in Turkey were included. Data on perioperative characteristics and 30-day 
outcomes were compared between the two approaches.
Results There were a total of 82 patients: 26 and 56 patients in the robotic and laparoscopic group, respectively (54 men 
and 28 women, mean age 54.7 ± 17.4 years). The groups were comparable regarding preoperative characteristics. All the 
robotic procedures were completed with a single positioning of the robot. Estimated blood loss (median, 150 vs 200 ml), 
conversions (0% vs 14.3%), and complications (0% vs 7.1%) were similar but operative time was significantly longer in the 
robotic group (median, 350 vs 230 min, p < 0.001). No difference was detected in the length of hospital stay (7.9 ± 5.7 vs 
9.5 ± 6.0 days, p = 0.08), anastomotic leak (3.8% vs 8.3%), ileus (15.4% vs 19.6%), septic complications, reoperations (7.7% 
vs 12.5%), and readmissions (19.2% vs 12.5%). The number of harvested lymph nodes in the subgroup of cancer patients 
was significantly higher in the robotic group (median, 66 vs 50, p = 0.01).
Conclusions In total/subtotal colectomy procedures, the robotic approach with the da Vinci Xi platform is feasible, safe, 
and associated with short-term outcomes similar to laparoscopy but longer operative times and a higher number of retrieved 
lymph nodes.

Keywords Total colectomy · Subtotal colectomy · Robotic surgery · Laparoscopy · Short-term outcomes

Introduction

In colorectal surgery, the use of robotic platforms for the 
last two decades has revolutionized the minimally invasive 
approach, with its inherent technical advantages such as 
three-dimensional vision, wrist-like motion, tremor filtering 

with stable instrumentations, and improved ergonomics [1, 
2].

Although the implementation of robotic segmental 
colectomies such as right-, left-sided colonic resections and 
proctectomies has increased worldwide [3–5], the number of 
extended colonic resections such as total or subtotal colecto-
mies performed with the robotic platforms remains low [6]. 
The reason for this is the fact that extended colonic resec-
tions involve a multiquadrant access, requiring repositioning 
of the patient-side surgical cart in order to access multiple 
areas of the abdomen [6, 7], increasing operative time and 
workload [7]. To further advance robotic technology, the 
manufacturer launched the fourth-generation robotic system, 
da Vinci Xi robot, with the aim of minimizing the afore-
mentioned limitations of robotic systems for multiquadrant 
surgery. This robotic platform integrates a range of the latest 
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technologies to provide better access to the abdomen without 
the need to reposition the robot [6–8].

Although the applicability of the Xi platform has been 
evaluated in a variety of colorectal procedures, data are still 
very limited regarding the use of this platform in extended 
colonic resections involving manipulation in all four quad-
rants of the abdomen. In the present study, we examined 
the feasibility of robotic total/subtotal colectomy procedures 
performed with the Xi robot and compared its short-term 
outcomes with those of conventional laparoscopy.

Patients and methods

This study was approved by the Institutional Review Board. 
Eighty-two consecutive patients with the diagnosis of either 
synchronous colonic cancer, obstructive cancer, multiple 
dysplasia, inflammatory bowel disease, familial adenoma-
tous polyposis or colonic inertia who had robotic or laparo-
scopic total or subtotal colectomy at one of two specialized 
centers in Turkey between October 2010 and September 
2018. Operations were performed by one of five surgeons, 
each highly experienced in minimally invasive colorectal 
surgery (DB, EB, TK, IH, and BB). Total colectomy was 
defined as a resection of the entire colon and subtotal colec-
tomy as a resection of the entire colon without the sigmoid 
colon. Patients with an American Society of Anesthesiolo-
gists (ASA) score > 3 and those who had emergency colec-
tomy were excluded. We divided the patients into robotic 
and laparoscopic groups and results in the two groups were 
compared.

Data were collected in a prospective fashion and ana-
lyzed retrospectively. Clinical characteristics included demo-
graphics, body mass index (BMI), ASA score, preoperative 
comorbidities, disease types, and previous abdominal sur-
gery. Operative variables included surgical procedure (total 
or subtotal colectomy), anastomotic technique (stapled or 
handsewn), stoma status, operative time, estimated blood 
loss, additional procedures, complications, and conver-
sions. Postoperative 30-day outcomes included time to first 
flatus, first bowel movement and resume soft diet, length 
of hospital stay, anastomotic leak, surgical site infections 
(SSIs), ileus, hemorrhage, blood transfusion, reoperation, 
readmission, mortality, and histopathologic data in patients 
with colon cancer.

Overall operative time was defined as the time from the 
first skin incision to the end of skin closure. Conversion was 
defined as the completion of any part of the robotic proce-
dure with a standard laparoscopic or open technique, and any 
part of the laparoscopic procedure with an open technique, 
excluding the delivery of the specimen and placement of the 
stapler anvil for stapled ileocolic or ileorectal anastomosis. 
Anastomotic leak was defined as clinically apparent leak 

sign (such as the emission of gas, pus, or feces from the 
drain) or extravasation of an endoluminally administered 
water-soluble contrast medium according to the postop-
erative computed tomography scan. The diagnosis of SSIs 
was made based on the definitions stated in the guidelines 
reported by the CDC’s NNIS system [9]. Complications 
were graded according to the Clavien–Dindo classification 
[10].

Robotic total/subtotal colectomy

The operation was performed with the medial-to-lateral dis-
section technique using the da Vinci Xi robotic system (Intu-
itive Surgical Inc., Sunnyvale, CA, USA). A total of seven 
trocars (five robotic and two 5-mm assistant trocars) were 
placed as follows: an 8-mm robotic trocar in the supraumbil-
ical area, a 12-mm robotic trocar in the right iliac fossa, an 
8-mm robotic trocar in the right lower quadrant, two 8-mm 
robotic trocars in the left upper quadrant, one assistant trocar 
in the right-upper and the other one in the left lower quad-
rant (Fig. 1). The operation was completed in two stages: 
the first stage involved dissection of the right colon up to 
the level of the mid-transverse colon and, for this, the four 
8-mm robotic trocars (right-lower-quadrant, supraumbili-
cal and two left-upper-quadrant trocars) and the left-lower-
quadrant assistant trocar were used. The second stage was 
for the dissection of the remaining transverse colon and left 
colon. In this stage, the right-iliac, right-lower-quadrant, 
supraumbilical and one left-upper-quadrant robotic trocars 
and the right-upper-quadrant assistant trocar were used. The 
12-mm trocar served for stapler insertion to perform colon 
transection and bowel anastomosis in the second stage of 
the operation.

In the first stage, the patient was placed in a 15° Trende-
lenburg position with a 30° left-side tilt. The patient-side 

Fig. 1  Trocar setup for robotic total or subtotal colectomy procedure
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robotic cart was docked from the right side of the patient 
(Fig. 2). Dissection was initiated by scoring the peritoneum 
over the ileocolic vascular pedicle. The ileocolic vein and 
artery were isolated individually, clipped with Hem-o-lok 
clips (Weck Closure Systems, Research Triangle Park, 
NC,USA) near its origin and divided. Dissection was carried 
out superiorly along the superior mesenteric vein axis, dis-
secting out the entire mesocolic tissue in the embryological 
plane until the second portion of the duodenum. The right 
colic vessels, if present, were also clipped and divided near 
their origins in the same fashion. Mesenteric dissection was 
continued up to the root of the middle colic vessels, which 
were then divided between the clips. With caudal traction 
on the transverse colon, the bursa omentalis was entered 
and the gastrocolic ligament was divided from left to right. 
The hepatic flexure and lateral attachments of the ascend-
ing colon were mobilized craniocaudally. Demounting of 
the robotic arms completed the first stage of the operation.

In the second stage, without moving the patient-side 
cart, the boom of the robotic system was rotated 180° 
from the right side of the patient to left. The operating 
table was tilted 30° to the right. The peritoneum was 
incised at the level of sacral promontory and the aorta-
mesenteric window was entered. The inferior mesenteric 
artery (IMA) was clipped and divided near its origin in 
total colectomy procedures. In subtotal colectomy proce-
dures, the IMA was divided at a point just distal to its 
superior rectal artery branch. The inferior mesenteric vein 
was divided at the inferior border of the pancreas. The 
mesocolon was separated from the pancreas, the omen-
tal bursa was re-entered and dissection was continued to 
the level of the splenic flexure. After completing medial 
dissection, the omentum was completely separated from 
the transverse colon and the left colon was freed from its 

lateral attachments. A robotic EndoWrist stapler was used 
to divide the rectosigmoid junction or the sigmoid colon 
depending on the total or subtotal colectomy procedure.

Then, the robotic arms were demounted and a trans-
verse suprapubic incision was made to extract the colec-
tomy specimen. The terminal ileum was divided and an 
anvil of a 29- or 31-mm circular stapler was secured in 
the ileum and the ileum was returned into the abdomen. 
The suprapubic incision was closed, pneumoperitoneum 
was re-established and the robotic arms were remounted. 
An intracorporeal side-to-end ileorectal anastomosis was 
carried out using a circular stapler placed transanally. In 
subtotal colectomy procedures, a side-to-side ileosigmoid 
anastomosis was performed intracorporeally using robotic 
staplers. A diverting loop ileostomy was created based on 
surgeons’ preferences.

Laparoscopic total/subtotal colectomy

We used one 15-mm, one 10-mm and three 5-mm trocars, 
as illustrated in Fig. 3. The laparoscopic procedure followed 
similar operative steps of the robotic approach, including the 
patient positioning, dissection technique, specimen extrac-
tion and intracorporeal bowel anastomosis. An ultrasonic 
device or a vessel sealer was used for dissection. Following 
completion of the first stage of the operation with mobiliza-
tion of the right colon up to the mid-transverse colon, the 
surgeon and the assistant moved from the left side of the 
patient to the right to complete the second stage involving 
dissection of the left colon, as described above. The side-to-
end ileorectal anastomosis was performed using a circular 
stapler introduced transanally and side-to-side ileosigmoi-
dostomy was performed using either an extracorporeal hand-
sewn technique or a laparoscopic linear stapler introduced 
through the 15-mm trocar.

Fig. 2  Patient-side surgical cart is positioned on the right side of the 
patient and this position is maintained throughout the operation. After 
completing dissection of the right colon up to the mid-transverse 
colon, the boom of the robotic system was rotated 180° from the right 
side of the patient to the left to perform dissection of the remaining 
transverse colon and left colon

Fig. 3  Trocar setup for laparoscopic total or subtotal colectomy pro-
cedure
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Statistical analysis

Statistical analysis was performed using the SPSS 22.0 soft-
ware package (IBM Corp. in Armonk, NY, USA). Qualita-
tive variables were analyzed using frequencies and percent-
ages and quantitative variables were analyzed using medians 
and ranges or means and standard deviations. For categorical 
variables, group comparisons were conducted by Chi square 
test or Fisher’s exact test. Normal distribution was assessed 
by the Kolmogorov–Smirnov test. Continuous data that fol-
lowed approximately normal distribution were compared by 
the Student’s t test while continuous data that departed from 
normal approximation were compared by the Mann–Whit-
ney U test. A p value < 0.05 was considered significant.

Results

A total of 82 patients (54 men and 28 women) were 
included in this study. The mean age of the patients was 
54.7 ± 17.4 years and the mean BMI was 25.0 ± 4.6 kg/m2. 
Forty-eight patients had colon cancer, 17 had ulcerative 
colitis, five had familial adenomatous polyposis, four had 
Crohn’s disease, four had multiple foci of dysplasia, and 

four had colonic inertia. Forty-six patients underwent total 
colectomy and 36 patients underwent subtotal colectomy.

The robotic and laparoscopic group included 26 and 56 
patients, respectively. The two groups were comparable in 
terms of age, gender, BMI, ASA status, diagnoses, comor-
bidities, plasma albumin level, medication use and previous 
abdominal surgery (p > 0.05) (Table 1).

Regarding the intraoperative outcomes (Table 2), no 
significant differences were found between the groups in 
surgical procedure (total or subtotal colectomy), anas-
tomotic technique, diverting ileostomy status (7.7% vs 
7.1%, p = 0.63), intraoperative blood loss, additional sur-
gery (19.2% vs 14.3%), intraoperative complications, and 
conversions. Bowel anastomosis was performed in all the 
patients in the robotic group and in 48 patients in the lapa-
roscopic group. The median intraoperative blood loss was 
150 ml and 200 ml in the robotic and laparoscopic group, 
respectively (p = 0.44). The median operative time was 
longer in the robotic group (350 vs 230 min, p < 0.001). 
Regarding intraoperative complications, there were none 
in the robotic group and four in the laparoscopic group 
(0 vs 7.1%, p = 0.3). These complications were bleeding 
due to mesenteric vascular injury in two patients, man-
aged laparoscopically, and iatrogenic colonic perforation 

Table 1  Comparison 
of preoperative patient 
characteristics between the 
groups

SD standard deviation, BMI body mass index, ASA American Society of Anesthesiologists

Patient characteristics Robotic total/subtotal 
colectomy (n = 26)

Laparoscopic total/subtotal 
colectomy (n = 56)

P value

Age (years), mean ± SD 51.3 ± 15.4 56.2 ± 18.1 0.24
Gender, male/female, n (%) 18/8 (69.2/30.8) 36/20 (64.3/35.7) 0.67
BMI, kg/m2, mean ± SD 24.6 ± 4.5 25.1 ± 4.7 0.72
ASA score, n (%) 0.97
 1 8 (30.8) 16 (28.6)
 2 13 (50.0) 29 (51.8)
 3 5 (19.2) 11 (19.6)

Tobacco use, n (%) 11 (42.3) 13 (23.2) 0.08
Diabetes mellitus, n (%) 5 (19.2) 8 (14.3) 0.75
Hypertension, n (%) 4 (15.4) 13 (23.2) 0.42
Cardiovascular disease, n (%) 3 (11.5) 11 (19.6) 0.53
Pulmonary disease, n (%) 0 (0.0) 8 (14.3) 0.051
Liver disease, n (%) 1 (3.9) 2 (3.6) > 0.99
Renal disease, n (%) 1 (3.9) 4 (7.1) > 0.99
Endocrine disease, n (%) 0 (0.0) 3 (5.4) 0.55
Albumin level, mg/dl, mean ± SD 3.2 ± 0.7 3.6 ± 0.7 0.09
Diagnosis 0.15
 Cancer 12 (46.2) 36 (64.3)
 Benign 14 (53.9) 20 (35.7)

Steroid use, n (%) 7 (26.9) 7 (12.5) 0.64
Immunosuppressive use, n (%) 3 (11.5) 6 (10.7) 0.09
Biologics use, n (%) 3 (11.5) 5 (8.9) 0.20
Previous abdominal surgery, n (%) 9 (34.6) 17 (30.4) 0.69
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in two patients, which required conversion. No conversion 
occurred in the robotic group whereas eight laparoscopic 
procedures were converted to open approach (0 vs 14.3%, 
p = 0.051). The reasons for conversion were adhesions in 
three patients, colonic dilatation in two, iatrogenic colonic 
perforation in two, and retroperitoneal tumor invasion in 
one patient.

The postoperative 30-day outcomes are presented in 
Table 3. The two groups were similar in terms of mean time 
to first flatus (2.3 vs 2.3 days) and first bowel movement 
(3.0 vs 3.2 days), except for the time to oral intake, which 
was longer in the robotic group (3.5 vs 2.6 days, p < 0.01). 
No difference was found in the mean length of hospital stay 
(7.9 vs 9.5 days). The rate of anastomotic leak (3.8% vs 
8.3%), overall SSIs (19.2% vs 16.1%), sepsis (3.8% vs 3.6%), 
ileus (15.4% vs 19.6%), hemorrhage (3.8% vs 5.4%), cardiac 
complications (3.8% vs 3.6%), pulmonary complications 
(7.7% vs 7.1%), and urinary tract infection (11.5% vs 5.4%) 
was similar. Reoperation was required in 2 (7.7%) patients 
in the robotic group (one patient with anastomotic leak 
and one patient with organ/space SSI) and seven patients 
(12.5%) in the laparoscopic group (four patients with anas-
tomotic leak, two patients with extended ileus, one patient 
with postoperative hemorrhage) (p = 0.71). The readmis-
sion rate was similar between the groups (19.2% vs 12.5%, 
p = 0.51). No mortality occurred in either group. According 
to Clavien–Dindo classification scale, no differences were 

observed in the distribution of postoperative complications 
between the two groups (p = 0.9).

A subgroup analysis of histopathological results in 
patients with cancer revealed that the two groups had simi-
lar oncologic features in terms of pT class, pTNM stage, 
tumor size, length of specimen, and surgical margin involve-
ment, but the robotic group had a significantly higher num-
ber of harvested lymph nodes (median; 66 vs 50, p = 0.01) 
(Table 4).

Discussion

In this study, we evaluated the feasibility of robotic total and 
subtotal colectomy procedures and compared the periopera-
tive short-term outcomes with those of conventional laparos-
copy in both benign and malignant conditions. Our results 
show that robotic surgery with the da Vinci Xi platform has 
perioperative outcomes similar to laparoscopy, but a higher 
number of retrieved lymph nodes in cancer patients, and 
longer operative times.

Robotic technology is an evolving field with the introduc-
tion of new robotic systems in colorectal surgery. Compared 
with the prior robotic platforms, the da Vinci Xi robot has 
important distinctive features, including easier docking, a 
wider range of motion with its thinner arms, patient clear-
ance design and an ability to attach the endoscope to any arm 

Table 2  Comparison of 
intraoperative outcomes 
between the groups

SD standard deviation
a Patients who underwent terminal ileostomy with no bowel anastomosis were excluded
b Additional surgeries were three cholecystectomy and two adhesiolysis procedures in the robotic group, 
and three cholecystectomy, three adhesiolysis, one ventral hernia repair and one hepatic metastasectomy in 
the laparoscopic group

Intraoperative outcomes Robotic total/subtotal 
colectomy (n = 26)

Laparoscopic total/subtotal 
colectomy (n = 56)

P value

Operative procedure, n (%) 0.84
 Total colectomy 15 (57.7) 31 (55.4)
 Subtotal colectomy 11 (42.3) 25 (44.6)

Anastomotic technique, n (%)a 0.11
 Stapled 26 (100.0) 41 (73.2)
 Handsewn 0 (0.0) 7 (12.5)

Diverting loop ileostomy, n (%) 2 (7.7) 4 (7.1) 0.63
Additional surgery, n (%)b 5 (19.2) 8 (14.3) 0.75
Operative time, min < 0.001
 Mean ± SD 386.4 ± 102.4 249.2 ± 80.7
 Median (range) 350 (180–590) 230 (150–420)

Docking time, min, mean ± SD 9.6 ± 3.8 –
Estimated blood loss, ml 0.44
 Mean ± SD 165.7 ± 119.1 197.0 ± 120.9
 Median (range) 150 (20–450) 200 (50–500)

Intraoperative complication, n (%) 0 (0.0) 4 (7.1) 0.30
Conversion, n (%) 0 (0.0) 8 (14.3) 0.051
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[8]. More importantly, the rotating boom-mounted system 
feature of this robot facilitates easier access in multiquadrant 
surgery without the need for multiple patient-side cart posi-
tioning [6–8]. All the robotic procedures in this study were 
completed with a single positioning of the patient-side cart 
and without the need for a laparoscopic assistance.

Although the feasibility of the Xi platform has been eval-
uated in a variety of colorectal procedures, this platform is 
not widely used for extended colectomy procedures. To our 
knowledge, there is only one study specifically evaluating 
the role of the Xi platform in total colectomy procedure. In 
this study including 23 patients [6], Jimenez-Rodriguez et al. 
report their experience with 15 robotic total colectomy pro-
cedures and compared the short-term outcomes with those 
of eight laparoscopic procedures. Results from this relatively 
small series show that the robotic approach is associated 
with a shorter length of stay (4 vs 6 days, p = 0.047), and 
similar operative time (243 vs 263 min), conversion rate (0 
vs 6%), and complication rate (25% vs 0). The authors con-
clude that the da Vinci Xi robotic platform may overcome 
some of the disadvantages of older-generation platforms and 

is associated with similar operative time for this specific 
complex operation.

Our study is the second of its kind with more powered 
data to compare robotic approach with laparoscopy in mul-
tiquadrant colonic resections. A notable difference between 
our technique and that described by Jimenez-Rodriguez 
et al. [6] is that we position the patient-side surgical cart on 
the right side of the patient instead of positioning the cart 
between the patient’s legs. We prefer this cart position to 
avoid working space limitation for the assistant surgeon dur-
ing the stapled bowel anastomosis stage of the operation. All 
the robotic procedures in this study were successfully com-
pleted in a fully robotic fashion with a single positioning of 
the patient-side cart via its rotating boom-mounted system.

Analysis of our groups revealed that the two groups had 
equivalent preoperative characteristics, suggesting that the 
groups were well comparable. As seen from the results, there 
were no significant differences between the two approaches 
in terms of intraoperative outcomes and overall short-term 
complications except that the robotic approach was associ-
ated with longer operative times. In our robotic group, the 

Table 3  Comparison of 
postoperative outcomes between 
the groups

SD standard deviation
a Patients who underwent terminal ileostomy with no bowel anastomosis were excluded

Postoperative outcomes Robotic total/
subtotal colectomy 
(n = 26)

Laparoscopic total/
subtotal colectomy 
(n = 56)

P value

Time to first flatus, days, mean ± SD 2.3 ± 1.1 2.3 ± 1.2 0.82
Time to first bowel movement, days, mean ± SD 3.0 ± 1.5 3.2 ± 1.4 0.54
Time to resume soft diet, days, mean ± SD 3.5 ± 1.3 2.6 ± 1.8 0.0009
Length of hospital stay, days, mean ± SD 7.9 ± 5.7 9.5 ± 6.0 0.08
Anastomotic leak, n (%)a 1 (3.8) 4 (8.3) > 0.99
Surgical site infection, n (%)
 Superficial 4 (15.4) 5 (8.9) 0.45
 Deep 0 (0.0) 1 (1.8) > 0.99
 Organ/space 1 (3.8) 3 (5.4) > 0.99

Sepsis, n (%) 1 (3.8) 2 (3.6) > 0.99
Ileus, n (%) 4 (15.4) 11 (19.6) 0.77
Postoperative hemorrhage, n (%) 1 (3.8) 3 (5.4) > 0.99
Perioperative blood transfusion, n (%) 4 (15.4) 12 (21.4) 0.52
Cardiac complications, n (%) 1 (3.8) 2 (3.6) > 0.99
Pulmonary complications, n (%) 2 (7.7) 4 (7.1) > 0.99
Urinary tract infection, n (%) 3 (11.5) 3 (5.4) 0.38
Reoperation, n (%) 2 (7.7) 7 (12.5) 0.71
Readmission, n (%) 5 (19.2) 7 (12.5) 0.51
Mortality, n (%) 0 (0.0) 0 (0.0)
Clavien–Dindo class, n (%) 0.90
 1 4 (15.4) 10 (17.9)
 2 2 (7.7) 8 (14.3)
 3 2 (7.7) 5 (8.9)
 4 1 (3.8) 2 (3.6)
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median operative time was 350 min, which is higher than 
the 243 min reported by Jimenez-Rodriguez et al. [6]. It 
should be taken into account that additional surgery was 
performed in nearly 20% of our robotic procedures and all 
the anastomoses were performed with the robot as opposed 
to the laparoscopic assistance used by these authors. These 
two factors might collectively have contributed to increased 
operative times in our robotic series.

With respect to conversion rates and length of hospital 
stay, there was a trend toward better results in the robotic 
group. Our conversion rate was lower in the robotic group 
(0 vs 14%, p = 0.051) perhaps owing to easier multiquad-
rant manipulation provided by better dexterity with stable 
wristed instrumentations. Regarding length of stay, there 
was a 1.5-day difference favoring the robotic group (7.9 ± 5.7 
vs 9.5 ± 6.0 days, p = 0.08). We believe that, although not 
statistically significant, these results are clinically important.

For any available robotic system to become an accepted 
alternative, it must also result in better or at least compara-
ble oncologic outcomes. Considering the cancer cases in 
this study, we found comparable results between the robotic 
and laparoscopic approach with regard to oncologic safety 
except that a significantly higher number of lymph nodes 
were retrieved in the robotic procedures (median, 66 vs 50 
nodes). The number of retrieved lymph nodes is known to 
be an important prognostic factor for survival in patients 
undergoing surgery for colon cancer [11, 12].

Notwithstanding these advantages, the robotic 
approach has been criticized for its increased cost. 
In a study including 26,721 patients with data from 
the nationwide inpatient sample (NIS) database [13], 
Moghadamyeghaneh et  al. compared the outcomes of 
open, laparoscopic, and robotic total colectomy and the 
authors found that the robotic approach was associated 
with higher total hospital charges, but a lower conversion 
rate, and similar length of hospital stay, morbidity and 
mortality rates compared to the laparoscopic approach. 
Interestingly, there was no significant difference in hos-
pital charges between robotic surgery and open surgery. 
This may be due to the shorter length of stay associated 
with the robotic approach compared to open surgery (8 
vs 11 days).

We note that this study has several limitations. First, 
it is a retrospective study despite the use of prospectively 
collected data. Second, there might be selection bias 
although the two groups were closely comparable in terms 
of preoperative characteristics. This study included the 
cases of five surgeons at two centers and, therefore, there 
could be individual surgeon’s bias in selecting patients for 
the laparoscopic or robotic approach. Finally, our interpre-
tation of the results is limited by the short follow-up period 
and lack of cost analysis.

Table 4  Comparison of 
histopathologic results of 
patients with colon cancer 
between the groups

SD standard deviation

Histopathologic results Robotic total/subtotal 
colectomy (n = 12)

Laparoscopic total/subtotal 
colectomy (n = 36)

P value

pT class, n (%) 0.31
 0 1 (8.3) 1 (2.8)
 1 1 (8.3) 2 (5.6)
 2 0 (0.0) 6 (16.7)
 3 8 (66.7) 15 (41.7)
 4 2 (16.7) 12 (33.3)

pTNM stage, n (%) 0.21
 0 1 (8.3) 1 (2.8)
 1 1 (8.3) 7 (19.4)
 2 8 (66.7) 12 (33.3)
 3 2 (16.7) 13 (36.1)
 4 0 (0.0) 3 (8.3)

Tumor size, cm, mean ± SD 4.3 ± 3.2 4.9 ± 2.6 0.53
Length of specimen, cm, mean ± SD 84.7 ± 20.4 82.8 ± 29.9 0.64
Surgical margin positivity, n (%) 0 (0.0) 0 (0.0)
Distance to nearest tumor margin, cm, 

mean ± SD
5.2 ± 2.0 4.2 ± 2.6 0.25

Number of harvested lymph nodes 0.01
 Mean ± SD 69.9 ± 22.8 53.4 ± 17.3
 Median (range) 66 (34–111) 50 (23–95)
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Conclusions

In total/subtotal colectomy procedures, the robotic approach 
with the da Vinci Xi platform is feasible, safe, and associ-
ated with short-term outcomes similar to laparoscopy but 
longer operative times and a higher number of retrieved 
lymph nodes. The multiquadrant access possible with the 
da Vinci Xi with its rotating boom-mounted system allows 
the surgeon to make optimal use of the advantages of robotic 
surgery in all stages of such extended colonic resections.
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