
Robotic versus conventional laparoscopic colorectal 
operations: a-single center experience

Objective: Robotic surgery was first introduced in 2000 especially to overcome the limitations of low rectum cancer 

surgery. There is still no consensus regarding the standard method for colorectal surgery. The aim of this study was 

to compare robotic surgery with laparoscopic colorectal surgery.

Material and Methods: This is a retrospective study. Data of patients with a diagnosis of colon or rectal cancer were 

analyzed for robotic colorectal surgery and laparoscopic colorectal surgery.

Results: The cost of robotic surgery group was statistically higher than the laparoscopic surgery group (p=0.032). 

The average operation duration was 178 minutes in the laparoscopic surgery group and 228 minutes in the robotic 

surgery group, and this difference was statistically significant (p=0.044). There was no statistically significant differ-

ence between the groups regarding other parameters.

Discussion: Disadvantages of robotic surgery seem to be its higher cost and longer operation duration as compared 

to laparoscopic surgery. We claim that an increase in the number of cases and experience may shorten the operation 

time while the increase in commercial interest may decrease the cost disadvantage of robotic surgery.  

Keywords: Robotic surgery, colorectal surgery, laparoscopy

INTRODUCTION

Minimally invasive surgical techniques, the most significant contribution to modern surgery, contain 

many advantages over traditional open surgical techniques. Many benefits of laparoscopic surgery have 

been reported including shortened length of hospital stay, decreased morbidity and faster recovery 

time (1, 2).

Robotic laparoscopic surgery has been first introduced in 2000 especially to address the limitations of 

lower rectum cancer surgery (3). However, there is still no consensus regarding the standard method. 

The robotic system eliminates tremor, provides three-dimensional image and an ability of rotation, 

which are the major advantages of robotic surgery as compared to laparoscopic procedures. However, 

how this advantage is reflected in clinical practice and what impact it has on morbidity and mortality 

continues to be debated (4, 5).

We compared robotic surgery, which is preferred in colorectal surgery, with laparoscopic colorectal sur-

gery.

MATERIAL AND METHODS

Our study is a retrospective study. Data of patients diagnosed with colon or rectal cancer at Bakırköy Dr. 

Sadi Konuk Training and Research Hospital Department of General Surgery between January 2009-Feb-

ruary 2013 were analyzed for robotic and laparoscopic colorectal surgery. 

Patients with left-sided colon cancer and rectum cancer on colonoscopy were included in the study. 

The staging was performed with abdominal computed tomography for colon tumors, and with pelvic 

magnetic resonance imaging and thoracic and abdominal tomography for rectal cancer. Patients with 

rectum cancer received long-term neoadjuvant radiotherapy before the operation. Robotic surgery was per-

formed after obtaining patient consent. The type of operation was selected randomly.

Patients who were operated for non-malignant pathologies, who had metastatic lesions in the liver or 

peritoneal surface that were detected during exploration, right-sided colon cancers, patients who had 

previous open surgical procedures and emergency operations were excluded from the study.

Four trocars were placed in the laparoscopic technique. Three of the trocars were placed to the right 

mid-clavicular line and one for retraction, which was placed in the upper left quadrant for left colon and 

sigmoid colon tumors.
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The specimen was taken out from a 4 cm. suprapubic incision. 

The anvil was placed on the proximal colon segment through 

the same incision. The anastomosis was performed trans-rec-

tally. After camera trocar placement, two working trocars were 

placed in the bottom right quadrant for rectum tumors. One 

working trocar was placed in the upper left quadrant. The pro-

cedure was the same as in left colon anastomosis.

Robotic surgical procedures were performed with the da Vinci 

SI TM surgical system (Intuitive Surgical Inc., Sunnyvale, CA, 

USA). After docking, a supraumbilical trocar was placed for the 

camera, the working trocars were introduced at the right up-

per and lower quadrants, and an assistant port was placed in 

the upper left quadrant. The specimen was removed from the 

rectum in Miles’ procedure and was taken out from the supra-

pubic incision in patients with an anastomosis. The anvil was 

placed into the proximal colon segment from the same area. 

The anastomosis was performed by the trans-rectal route.

The total cost was calculated for each patient.

Statistical Analysis 

Statistical analysis was performed with the Number Cruncher 

Statistical System (NCSS) 2007 Statistical Software (Utah, USA) 

package.

RESULTS

Demographic data and other results are shown in Table 1 and 2.

Sixteen patients were operated for rectal cancer and 45 pa-

tients with colon cancer. All patients with colon cancer had 

left-sided tumors. 

Eleven patients with rectum cancer received neoadjuvant ra-

diotherapy before the operation. 

Patient classification according to TNM system is shown in 

Table 3 and 4. 

There were no statistically significant differences between 

laparoscopic surgery and robotic surgery groups in terms of 

mean age, gender, the rate of complications, conversion to 

open surgery, the length of hospital stay, and positive surgical 

margins in extracted specimens.

There was no need for blood transfusion in the robotic surgery 

group (p=0.045). 

Complications in the laparoscopic group included surgical site 

infection in 4 patients, anastomosis leak in 2 patients, bowel 

obstruction in 2 patients, a port-side hernia in 1 patient and 

intra-abdominal abscess in 1 patient. In the robotic surgery 

group, three patients had surgical site infection, and one pa-

tient had a colo-cutaneous fistula.

The cost of robotic surgery group was significantly higher than 

the laparoscopic surgery group (p=0.032).

The mean operation duration was 178 minutes in the lapa-

roscopic surgery group and 228 minutes in the robotic sur-

gery group, and this difference was statistically significant 

(p=0.044).

DISCUSSION

Fung et al. (6) reviewed 15 studies including those on robotic 

colorectal surgery. In their review of 351 patients, they com-

pared robotic surgery with laparoscopic surgery and reported 

that the operation time was longer in the robotic surgery group, 

the cost was higher, however, there was no difference in terms 

of postoperative complications and length of hospital stay.

In another study comparing robotic surgery and laparoscopic 

surgery, robotic surgery was found to be disadvantageous in 

terms of cost and duration of the operation. However, conver-

sion rates were lower in obese patients, in patients with pre-

operative chemotherapy and those with distal rectal tumors. 94
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Table 1. Patients' demographic data and other study 

parameters

                         Laparoscopic group             Robotic group 

Age  56.71±8.18  57.56±8.91  0.703

Sex Male 10 26.30% 8 34.80% 0.482

 Female 28 73.70% 15 65.20% 

Complication 10 26.30% 4 17.40% 0.422

Blood transfusion 6 15.80% 0 0.00% 0.045

Conversion  9 23.70% 6 26.10% 0.883

Cost (TL)                           4324 (3189.25-7472.5)        5700 (4600-9800) 0.032

Surgical margins (cm)         3.5 (2-5.75)                 3 (2-5)  0.641

Table 3. Radiologic T classification of patients

 Robotic Laparoscopic 

T1 0 0

T2 4 8

T3 12 18

T4 7 12

 23 38

Table 4. Radiologic N classification of patients

 Robotic Laparoscopic  

N0 16 29

N1 7 9

Table 2. Patient groups of rectal and colon cancer

      Robotic 

 Laparoscopic    Laparoscopic Robotic colon  

 rectal  cancer colon cancer   rectal cancer  cancer 

 group group group group 

Patient number   8 30  8 15

Length of hospital  8 (5-8.25) 6 (5-8.25) 6 (5-11) 6 (5-11) 

stay (days)  

Surgical duration  210  165  245  218   

(min) (155-230) (135-215) (192.5-270) (172.5-252)



According to the same study; anastomotic leak rate, autonom-

ic function impairment, and resection margin positivity rates 

were lower in robotic surgery than laparoscopic surgery (7).

Du et al. (8) compared 22 patients who underwent anterior re-

section for rectal cancer either with laparoscopic or robotic sur-

gery, and they reported that there was no difference between 

the two methods in terms of operation duration, the number of 

lymph nodes removed and positive surgical margins. 

In our study, the duration of operation was longer, and the 

cost of robotic surgery was higher as compared to colorectal 

surgery. The length of hospital stay and complication rate was 

not statistically different. 

Patients with advanced disease and a history of previous sur-

gery were preferentially operated laparoscopically, which is 

one of the limitations of our study.

Another study examined 128,800 patients who underwent 

surgery for cancer, benign polyps, and diverticular disease. 

2.78% percent of the operations for colorectal benign or ma-

lignant diseases was performed by robotic surgery. The cost 

of robotic surgery and the incidence of postoperative bleed-

ing were higher than laparoscopy. The length of hospital stay, 

rates of morbidity, anastomotic leak and bowel obstruction 

did not differ between the two groups. It was concluded that 

robotic surgery is superior to open surgery (9).

In our study, the majority of elective cases had colorectal 

cancer, and 70% of them underwent robotic or laparoscopic 

surgery. If emergent cases were to be included, then the ratio 

would decrease to 35%.

Robotic colorectal surgery may have a better long-term effect 

on urinary and sexual functions. Due to robotic surgical dissec-

tion of lymph nodes around main arteries, robotic surgery may 

offer a longer disease-free survival with better quality of life 

(10). However, we need long-term follow-up results to reach 

such conclusions. In our study, the maximum follow-up was 

1.5 years, which is a short period to comment on long-term 

survival or the positive contributions of robotic surgery on 

this issue. There was no difference between the two groups in 

terms of urinary and sexual function. 

Zawadzki et al. (11) compared laparoscopy and robot-assisted 

methods in 77 patients, and they determined that robotic sur-

gery was advantageous regarding positive resection margin 

and anastomotic leak. In our study, there were no differences 

between the two groups in terms of complication rate. 

In another study with 171 patients, there were no statistically 

significant differences between the groups of robotic and 

laparoscopic surgery regarding length of hospital stay, time 

to regaining normal bowel function, the amount of patient-

controlled analgesia and the duration of the operation. In the 

same study, left and right hemicolectomy groups were also 

compared, and they concluded that the operation time was 

shorter in the left hemicolectomy group (12).

The disadvantages of robotic surgery seem to be its high cost 

and longer operation time (13, 14). Other procedures such as 

appendectomy and cholecystectomy can be performed lapa-

roscopically, which provides an opportunity to improve the 

laparoscopic skills of the surgeons and contribute to their lap-

aroscopic colorectal surgery experience. On the other hand, 

robotic surgery experience of the surgeons is only limited to 

colorectal surgery and the reason for the longer operation 

time in robotic surgery is probably due to this relative inad-

equate experience. In laparoscopic surgery, the presence of 

various devices as disposable trocars give a chance to choose 

a cost effective material; however, in robotic surgery, the de-

vices are being produced, and their prices are being deter-

mined by one company alone. It is reported that the urinary 

and sexual complication rates are low in robotic surgery, and 

although their long-term impacts are yet unknown, this may 

be a reason to opt for robotic surgery in the following years. 

CONCLUSION

We advocate that an increase in the number of cases and ex-

perience may shorten operation duration while an increase in 

commercial interest may decrease the cost disadvantage of 

robotic surgery.
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