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Abstract
Studies comparing right (RC) and left colectomies (LC) show higher rates of ileus in RC and higher wound infection and 
anastomotic leak rates in LC. However, prior studies did not include robotic procedures. We compared short-term outcomes 
of laparoscopic and robotic RC and LC for cancer, with sub-analysis of robotic procedures. In a retrospective review of a pro-
spective database, preoperative factors, intraoperative events, and 30-day postoperative outcomes were compared. Student’s 
t tests and Chi-square tests were used for continuous and categorical variables, respectively. A logistic binomial regression 
was performed to assess whether type of surgery was associated with postoperative complications. Between January 2014 
and August 2020, 115 patients underwent minimally invasive RC or LC for cancer. Sixty-eight RC [30 (44.1%) laparoscopic, 
38 (55.9%) robotic] and 47 LC [13 (27.6%) laparoscopic, 34 (72.4%) robotic] cases were included. On univariate analysis, 
RC patients had significantly higher overall postoperative complications but no differences in rates of ileus/small bowel 
obstruction, wound infection, time to first flatus/bowel movement, length of hospital stay, and 30-day readmissions. On 
multivariate analysis, there was no significant difference in overall complications and laparoscopic surgery had a 2.5 times 
higher likelihood of complications than robotic surgery. In sub-analysis of robotic cases, there was no significant difference 
among all outcome variables. Previously reported outcome differences between laparoscopic RC and LC for cancer may be 
mitigated by robotic surgery.
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Introduction

In analyzing post-colectomy outcomes, right (RC) and left 
(LC) colectomies are generally grouped together despite 
previous studies showing disparities in outcome [1–7]. Dif-
ferences in anatomical and physiological sections of the 

colon may lead to differences in outcomes among patients 
undergoing resection. It is unknown how much of the dif-
ference is due to surgical technique rather than disease pro-
cess. In comparing RC and LC, most studies group open and 
laparoscopic surgeries together while a few focus solely on 
laparoscopy [1–7]. Moreover, several of the studies include 
varieties of pathology and indication (i.e., colon cancer, 
diverticular disease, inflammatory bowel disease) [1, 7, 8]. 
Past comparative studies have shown that left colectomy 
(LC) for cancer has higher rates of anastomotic leak and 
wound infections, whereas right colectomy (RC) has higher 
rates of ileus [1, 2, 9]. No studies to our knowledge have 
included robotic procedures when comparing RC and LC 
[1–7]. It is not known whether the surgical limitations of 
laparoscopic and open techniques may result in different 
outcomes for different types of colectomies. Therefore, we 
sought to compare outcomes of minimally invasive right and 
left colectomies for cancer with sub-analysis of robotic RC 
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versus LC to determine whether robotic techniques mitigate 
disparities.

Materials and methods

A retrospective review of a prospective colorectal surgery 
database was conducted between January 2014 and August 
2020. Consecutive patients over 18 years old undergoing 
laparoscopic or robotic right and left colonic resection for 
tumors were included. The right colectomy group included 
those undergoing ileocolic resection or right hemicolectomy 
for benign or malignant lesions in the cecum, ascending 
colon, hepatic flexure, and proximal transverse colon. The 
left colectomy group included those undergoing left hemi-
colectomies or sigmoidectomies for benign and malignant 
lesions in the distal transverse, splenic flexure, descending, 
sigmoid, and rectosigmoid colon. Colonic resections for 
inflammatory and infectious indications, such as diverticu-
litis, ischemic colitis, and Crohn’s disease, were excluded to 
maintain homogeneity between groups in our sample. Deci-
sions to perform surgery laparoscopically or robotically were 
based on the availability of robotic systems rather than the 
complexity of the operation, with increased access to the 
robot beginning in 2017. The same oncological guidelines 
and parameters were followed during either laparoscopic or 
robotic surgery as applicable to oncological bowel resection, 
vascular ligation, and lymphadenectomy. All procedures 
were performed by two double-board certified surgeons with 
a combined 18 years of experience in laparoscopic surgery 
and 14 years of experience in robotic surgery. Each surgeon 
has performed over 200 robotic colorectal cases. The study 
was approved by Cedars-Sinai Medical Center’s institutional 
review board (Pro00039937).

In robotic RC, the dissection, resection, and anastomosis 
were performed intracorporeally. The incision was made 
solely for extraction of the specimen. In laparoscopic RC, 
the entire dissection and mesenteric ligation were done intra-
corporeally while bowel resection/stapling and anastomosis 
were performed extracorporeally. In both robotic and lapa-
roscopic LC, the entire dissection, mesenteric ligation, and 
resection were performed intracorporeally. Then, the coloco-
lonic or colorectal anastomosis was performed with the use 
of the EEA stapler. The anvil of the stapler was introduced 
into the proximal colon extracorporeally following extrac-
tion of the specimen. The EEA spike and anvil were then 
engaged laparoscopically.

RC and LC patients were compared by analyzing patients’ 
preoperative, intraoperative, and postoperative records. 
Preoperative factors included age, sex, BMI, ASA (scored 
dichotomously as 1–2 and 3–4), Charlson Comorbidity 
Score [10], and smoking status (never smoked, prior smoker, 
and current smoker). Intraoperative variables analyzed were 

total operative time, laparoscopic time, robotic console time, 
estimated blood loss, rate of conversion to an open operation, 
and intraoperative complications (bladder injury, enterot-
omy, hemorrhage, liver injury, ureter damage, splenic injury, 
anastomotic leak, and death). Robotic console time was 
defined as the total time the surgeon spent operating on the 
console. Docking and undocking time were not included, as 
they are dependent on various factors including room setup 
and experience of operating room staff as opposed to console 
time, which is more reflective of complexity of the opera-
tion. Laparoscopic time describes the total time the surgeon 
was operating using a laparoscope. Postoperative variables 
recorded were overall complications, medical complications 
(deep venous thrombosis, pneumonia, pulmonary embolism, 
urinary infection, acute renal failure, myocardial infarction, 
urinary retention, and c. diff), surgical complications (wound 
infection, anastomotic leak, abdominal/pelvic abscess, and 
ileus or small bowel obstruction), time to first flatus or bowel 
movement, length of hospital stay, and 30-day readmissions. 
Ileus was defined as abdominal distention with vomiting or 
necessitating insertion of a nasogastric tube without a clear 
transition point on imaging. Small bowel obstruction (SBO) 
was defined as intestinal blockage with a transition point 
on imaging. Wound infections included both superficial and 
deep incisional infections. Overall complications were also 
categorized according to the Clavien–Dindo classification 
[11]. Time to first flatus or bowel movement was measured 
in postoperative days.

Sub-analysis including only robotic cases was conducted. 
Variables included were age, sex, Charlson Comorbidity 
Score, total operative time, estimated blood loss, overall 
postoperative complications, overall medical and surgical 
postoperative complications, ileus or SBO, wound infection, 
time to first flatus or bowel movement, length of hospital 
stay, and 30-day readmissions. Clavien–Dindo classification 
was utilized for robotic complications. Sub-analysis of lapa-
roscopic cases was not performed due to the small number 
of cases.

A Student’s t test and Chi-square test were run for contin-
uous and categorical variables, respectively. Lastly, a logistic 
binomial regression was performed to assess whether type 
of surgery was associated with postoperative complications. 
All statistics were run in SPSS Statistics 27.0. P values less 
than 0.05 were considered significant.

Results

Demographics and preoperative variables (Table 1)

Our cohort included a total of 115 patients who underwent 
minimally invasive RC or LC for cancer. The RC group 
(n = 68) consisted of 30 laparoscopic and 38 robotic cases, 
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whereas the LC group (n = 47) consisted of 13 laparo-
scopic and 34 robotic cases. The RC group had a signifi-
cantly higher mean age than the LC group (71.1 vs. 63.9, 
p = 0.007). There was no difference between the two groups 
in sex, BMI, ASA, Charlson Comorbidity Score, smoking 
status, and surgical technique.

Intraoperative events (Table 2)

Patients undergoing RC had a higher mean robotic console 
time (153.5 vs. 92.9, p < 0.0001) likely due to intracorporeal 
anastomosis in RC. Total operative times were found to be 
nearly the same in both groups (212 vs. 224 min, p = 0.48). 
The only intraoperative complication found was hemor-
rhage— one in each group. There were no significant differ-
ences in laparoscopic time, estimated blood loss, conversion 
to open operation, and overall intraoperative complications.

Postoperative events (Tables 3, 4)

The overall complication rate was significantly higher 
in the RC group than the LC group (50.0% vs. 29.8%, 
p = 0.032). Nevertheless, there was no significant differ-
ence in either overall medical (27.9% vs. 14.9%, p = 0.10) 
or surgical complications (38.2% vs. 23.4%, p = 0.09). 
More specifically, there were no significant differences in 
rates of ileus/SBO (27.9% vs. 19.1%, p = 0.28) and wound 
infections (9.0% vs. 4.3%, p = 0.34). Although RC had a 
higher length of hospital stay than LC, the difference was 
not significant (median: 5 vs. 4 days, p = 0.47). There were 
no significant differences in time to first flatus or bowel 
movement (3.0 vs. 2.7 days, p = 0.38) and 30-day readmis-
sions (9% vs. 8.5%, p = 0.72). There were no significant 
differences among each Clavien–Dindo subclass.

Multivariate analysis (Table 5)

A binomial regression showed that RC and LC are not 
significantly different in overall postoperative complica-
tions when adjusting for age, gender, and surgical tech-
nique (p = 0.260). Furthermore, laparoscopic surgery was 
2.5 times more likely to have complications than robotic 
surgery when adjusting for age, gender, and side (Odds 
Ratio 2.54, p = 0.029).

Robotic sub‑analysis (Tables 6,7)

A sub-analysis on outcomes of robotic cases was con-
ducted. Robotic RC (n = 38) patients were significantly 
older than robotic LC (n = 34) patients (72.1 vs. 64.1, 
p = 0.0083). There were no differences between sex, 
Charlson comorbidity score, operation length, estimated 
blood loss, overall postoperative complications, overall 
medical and surgical complications, small bowel obstruc-
tion or ileus, wound infection, time to first flatus or bowel 
movement, length of hospital stay, and 30-day readmis-
sions. No significant difference was observed between 
Clavien–Dindo subgrades.

Table 1  Demographic and preoperative characteristics

ALL (n = 115) RC (n = 68) LC (n = 47) p value

Age, years (SD) 68.2 (14.2) 71.1 (14.1) 63.9 (13.2) 0.007
Sex, n (%)
 Male 68 (59.1) 40 (58.8) 28 (59.6) 0.94
 Female 47 (40.9) 28 (41.2) 19 (40.4)

BMI, kg/m2 
(SD)

27.3 (7.2) 27.5 (6.8) 27.0 (7.8) 0.69

ASA, n (%)
 1–2 49 (42.6) 26 (38.2) 23 (48.9) 0.25
 3–5 66 (57.4) 42 (61.8) 24 (51.1)
 Mean Total 

ASA
2.59 2.65 2.51

Charlson 
comorbidity, 
mean (SD)

5.53 (2.6) 5.8 (2.84) 5.1 (2.16) 0.13

Smoking status, % (n)
 Current 

smoker
4 (3.5) 2 (2.9) 2 (4.3) 0.61

 Prior smoker 27 (23.5) 14 (20.6) 13 (27.7)
 Never smoked 84 (73.0) 52 (76.5) 32 (68.1)

Surgical technique
 Laparoscopic 43 (37.3) 30 (44.1) 13 (27.6) 0.052
 Robotic 72 (62.6) 38 (55.9) 34 (72.4)

Table 2  Intra-operative events ALL (n = 115) RC (n = 68) LC (n = 47) p value

Operation time, min (SD) 218.0 (83.6) 212.4 (77.4) 224.2 (92.1) 0.48
Mean laparoscopic time, min (SD) 138.7 (60.4) 131.1 (56.7) 160 (68.3) 0.25
Mean console time, min (SD) 125.3 (55.1) 153.5 (46.1) 92.9 (46.4)  < 0.001
Estimated blood loss, mL (SD) 148.9 (635.3) 83.3 (111.3) 243.8 (983.4) 0.27
Conversions, n (%) 7 (6.1) 4 (5.9) 3 (7.5) 0.91
Intra-op complications, n (%) 2 (1.7) 1 (1.5) 1 (2.1) 0.79
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Discussion

Our retrospective review of a prospective database showed 
similar outcomes between minimally invasive RC and 
LC for cancer. Both procedures were shown to be safe 

with low rates of conversion and comparable complica-
tions despite differences in technique. Right colectomy 
was associated with older patient age and a higher rate 
of overall postoperative complications. However, multi-
variate analysis revealed no differences in postoperative 
complications between RC and LC when adjusting for age, 
gender, and surgical technique. Interestingly, multivariate 
analysis did reveal a 2.5 times higher likelihood of compli-
cations in laparoscopic versus robotic cases when adjust-
ing for age, gender, and side. A sub-analysis of robotic 
cases showed no differences between RC and LC in all 
outcome variables.

This is the first study to directly compare outcomes fol-
lowing minimally invasive RC and LC for cancer with incor-
poration of robotics. Only three other studies—Campana 
et al., Turrado-Rodriguez et al., and Nfonsam et al.—have 
compared minimally invasive RC versus LC for cancer, but 
with the inclusion of only laparoscopic cases [2, 3, 7]. Cam-
pana’s series included a retrospective review of a prospective 

Table 3  Postoperative events ALL (n = 115) RC (n = 68) LC (n = 47) p value

Overall complications, n (%) 48 (41.7) 34 (50.0) 14 (29.8) 0.03
Overall medical complications, n (%) 26 (22.6) 19 (27.9) 7 (14.9) 0.10
 Deep venous thrombosis 1 (0.9) 1 (1.5) 0 –
 Pneumonia 6 (5.2) 5 (7.4) 1 (2.1) 0.21
 Pulmonary embolism 0 0 0 –
 Urinary infection 9 (7.8) 5 (7.4) 4 (8.5) 0.82
 Acute renal failure 10 (8.7) 8 (11.8) 2 (4.3) 0.16
 Myocardial infarction 0 0 0 –
 Urinary retention 9 (7.8) 5 (7.4) 4 (8.5) 0.82
 C. diff 2 (1.7) 2 (2.9) 0 –

Overall surgical complications, n (%) 37 (32.2) 26 (38.2) 11 (23.4) 0.09
 Wound infection 8 (7.0) 6 (9.0) 2 (4.3) 0.34
 Anastomotic leak 3 (2.6) 2 (2.9) 1 (2.1) 0.79
 Small bowel obstruction and ileus 28 (24.3) 19 (27.9) 9 (19.1) 0.28
 Abdominal/pelvic abscess 4 (3.5) 3 (4.4) 1 (2.1) 0.51

Death, n (%) 1 (0.9) 1 (1.5) 0 –
Time to first flatus/BM, mean days (median) 2.9 (1.8) 3.0 (3.0) 2.7 (3.0) 0.38
Length of hospital stay, mean days (median) 7.4 (5) 7.7 (5) 6.9 (4) 0.47
30-day readmissions, n (%) 10 (8.7) 6 (9.0) 4 (8.5) 0.72

Table 4  Clavien–Dindo classification

ALL (n = 115) RC (n = 68) LC (n = 47) p value

Total, n (%) 48 (41.7) 34 (50.0) 14 (29.8) 0.03
Grade I 30 (26.1) 21 (30.9) 9 (19.1) 0.16
Grade II 10 (8.7) 7 (10.3) 3 (6.4) 0.46
Grade III (total) 7 (6.1) 5 (7.4) 2 (4.3) 0.49
 - IIIa 4 (3.5) 3 (4.4) 1 (2.1) 0.51
 - IIIb 3 (2.6) 2 (2.9) 1 (2.1) 0.79

Grade IV 0 0 0 –
Grade V 1 (0.9) 1 (1.5) 0 –

Table 5  Binomial regression 
associated with 'complications' 
(any; 0 or 1)

B S.E. Wald df Sig OR 95% CI for OR

Lower Upper

Age 0.046 0.016 8.179 1 0.004 1.047 1.015 1.080
Male 0.440 0.429 1.052 1 0.305 1.552 0.670 3.597
Right sided surgery 0.488 0.434 1.266 1 0.260 1.630 0.696 3.817
Laparoscopic 0.934 0.427 4.786 1 0.029 2.544 1.102 5.872
Constant − 4.414 1.224 13.004 1 0.000 0.012
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database of 547 patients from a tertiary hospital operated on 
by staff and residents between 2004 and 2014 [2]. Turrado-
Rodriguez retrospectively analyzed 881 cancer patients from 
their own single-center prospective laparoscopic database 
between 1998 and 2012 [7]. Nfonsam’s study consisted 
of 2512 patients from the American College of Surgeons 
NSQIP database between 2005 and 2010 [3]. Each study 
reported on preoperative, intraoperative, and short-term 
postoperative variables. Other studies comparing RC and 
LC have included both open and laparoscopic methods and 
grouped together colectomies for various indications [1, 4–6, 
8]. As such, we will mainly limit our discussion to the three 
pertinent papers mentioned above.

Similar to our study, others have shown that patients 
undergoing RC are older than LC [2, 5, 6]. Several papers 
found RC patients to have more comorbidities and higher 
ASA scores [2, 5, 12]. Although we saw a trend towards 
higher comorbidities and ASA scores in our RC group, this 
did not reach significance which is likely reflective of our 
relatively small sample size.

In regard to differences in intraoperative complications, 
our results mirror those reported in the literature. Cam-
pana et al. revealed no significant differences between RC 

and LC [2]. Turrado-Rodriguez’s series reported greater 
operative complexity in the RC group as manifested by the 
higher rate of adhesions and difficulty of dissections [7]. 
These differences were likely due to their inclusion of a 
higher proportion of patients in the RC group with previ-
ous abdominal surgeries. Otherwise, in their series, there 
were no differences between RC and LC in intraoperative 
complications, such as hemorrhage and hollow viscus per-
foration. Nfonsam et al. only found significantly higher 
rates of ureteral injury in LC versus RC (0.6% vs. 0.4%; 
p < 0.04) [3]. We did not have any ureteral injuries in our 
series, likely reflective of our sample size and the rarity 
of this complication.

Rates of conversion to an open operation have been a 
subject of interest due to its association with increased post-
operative complications [13]. Turrado-Rodriguez et al. and 
Campana et al. found no differences in conversion between 
the two groups [2, 7]. Nfonsam and other studies that com-
bined open and laparoscopic procedures found higher con-
version rates in LC than RC [3, 11, 14]. We found 4 (5.9%) 
conversions in RC vs. 3 (7.5%) in LC (p = 0.91). Of the over-
all conversions, 5 were in laparoscopy and 2 in robotics for 
a rate difference of 11.6% vs. 2.8% (p = 0.055), respectively. 
This is consistent with several comparative studies favor-
ing robotics over laparoscopic in terms of colorectal surgery 
conversion rates [15–17].

Following multivariate analysis, we found no difference 
in overall postoperative complications between RC and LC. 
Past studies have revealed opposing results for overall post-
operative complication rates with some being higher in RC 
[6], others in LC [1, 7], and the rest being equal [2–5, 8, 
14]. The three aforementioned laparoscopic studies have also 
produced mixed results. While Campana et al. and Nfonsam 
et al. found no difference in overall postoperative complica-
tions, Turrado-Rodriguez et al. found LC to have a higher 
rate of overall complications [2, 3, 7].

Table 6  Robotic surgery sub-
analysis

Right (n = 38) Left (n = 34) p value

Age, years (SD) 72.1 (12.5) 64.1 (12.3) 0.008
Sex, male (%) 21 (55.3) 20 (58.8) 0.95
Charlson comorbidity score, (SD) 5.1 (2.3) 4.6 (1.9) 0.33
Operation length, min (SD) 217.9 (63.0) 215.9 (75.0) 0.90
Estimated blood loss, mL (SD) 76.7 (119.5) 91.1 (1156) 0.61
Overall complications, n (%) 15 (39.5) 9 (26.5) 0.24
Overall medical complications, n (%) 8 (21.1) 4 (11.8) 0.29
Overall surgical complications, n (%) 12 (31.6) 7 (20.6) 0.29
Ileus/SBO, n (%) 9 (23.7) 6 (17.6) 0.53
Wound infection, n (%) 3 (7.9) 1 (2.9) 0.36
First flatus/BM, days (SD) 2.5 (1.4) 2.4 (1.7) 0.93
Length of hospital stay, days (SD) 6.3 (20.8) 5.7 (3.8) 0.54
30-day readmissions, n (%) 4 (10.5) 2 (5.9) 0.47

Table 7  Robotic sub-analysis Clavien–Dindo classification

RC (n = 38) LC (n = 34) p value

Total, n (%) 15 (39.5) 9 (26.5) 0.24
Grade I 9 (23.7) 7 (20.5) 0.75
Grade II 4 (10.5) 2 (5.9) 0.48
Grade III (total) 2 (5.3) 0 –
 - IIIa 1 (2.6) 0 –
 - IIIb 1 (2.6) 0 –

Grade IV 0 0 –
Grade V 0 0 –
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Previous minimally invasive comparative papers revealed 
differences in postoperative ileus and surgical site infection 
(SSI) [2, 3]. Campana et al. showed RC to have a fourfold 
higher rate of ileus than LC [2]. While Nfonsam et al. did 
not find a specific difference in rates of ileus or SBO, they 
and other papers did report higher rates of wound infections 
in LC [1, 3, 5]. Nfonsam hypothesized this to be due to a 
higher bacterial load in the left colon [3]. In our study, we 
found no significant difference between RC and LC in either 
ileus/SBO or SSI.

We hypothesized that no outcome differences were 
found between minimally invasive RC and LC in our series 
because of several factors: (1) the surgeries were performed 
by two skilled and experienced laparoscopic and robotic 
colorectal surgeons in a (2) large, tertiary hospital with (3) 
experienced laparoscopic and dedicated robotic operative 
staff, and (4) the added benefits of robotic surgery. Previous 
studies comparing outcomes of robotic versus laparoscopic 
colon resections have favored robotics. Duan et al. published 
a meta-analysis of robotic versus laparoscopic colectomy for 
cancer consisting of fourteen studies and 125,998 patients 
(4924 robotic and 121,055 laparoscopic). They found sig-
nificantly lower blood loss, conversion rate, hospital length 
of stay, postoperative complication rate, and faster return to 
bowel function in robotics [18]. Another meta-analysis by 
Trastulli et al. of the robotic and laparoscopic approaches 
to malignant and benign colonic diseases consisting of 12 
papers with a total of 4148 patients (744 robotic and 3404 
laparoscopic) similarly found significantly lower estimated 
blood loss, overall postoperative complications, wound 
infections, hospital length of stay, and shorter time to first 
flatus in the robotic group [19]. In our series, the major-
ity of cases performed were robotic (63%). This may have 
in turn dampened differences in outcome between RC and 
LC, as seen in previous papers reporting on laparoscopic 
colectomies.

Robotic surgery in our series may have further mitigated 
differences in outcome between RC and LC as it facilitates 
intracorporeal suturing and anastomosis. Robotics may 
achieve this through its benefits of 3D vision, articulating 
instruments, and ease of suturing [20–22]. Campana et al. 
partially attributed their lower rate of ileus in LC to intracor-
poreal anastomosis in LC versus extracorporeal anastomosis 
in RC in their series. Previous studies have also shown bet-
ter outcomes in intracorporeal versus extracorporeal anas-
tomoses. Two meta-analyses comparing the anastomotic 
techniques in RC showed intracorporeal anastomosis to be 
associated with significantly lower conversion to open-sur-
gery rate, hospital length of stay, anastomotic leak, surgical 
site infections, total complications, and earlier bowel recov-
ery rates [23, 24]. There are fewer studies on the intracor-
poreal technique in LC, however, a meta-analysis showed 
intracorporeal anastomosis to be associated with fewer 

conversions, faster recovery of bowel function, decreased 
postoperative complications, and shorter length of stay when 
compared to extracorporeal anastomosis [25]. These benefits 
are likely due to less bowel manipulation and smaller extrac-
tion site incisions [25].

Our study has several strengths. To our knowledge, this is 
the first study comparing outcomes of RC and LC to incor-
porate robotic surgeries. The inclusion of robotics fills an 
important gap in the literature of RC versus LC compara-
tive studies as it is becoming increasingly more utilized and 
offers added advantages. We only focused on minimally 
invasive surgeries specifically for cancer, minimizing further 
confounding variability. Furthermore, by only having two 
highly skilled surgeons perform each case, we reduced the 
variability that may otherwise be seen in reports using large 
databases or resident surgeons. Importantly, our database 
was collected by the surgeons themselves, minimizing errors 
commonly seen in larger administrative databases.

Our study contains several limitations. We included a 
small number of patients. The two surgeons in the study 
were skilled, experienced minimally invasive surgeons oper-
ating in a large tertiary center which may not reflect well the 
makeup of the surgical community and experience at large. 
There was a variable rate of robotic surgery in each cohort 
which may have further confounded findings.

Conclusion

When comparing minimally invasive RC and LC for cancer, 
we found no differences in intraoperative or postoperative 
outcomes. Robotic surgery may help improve colectomy 
outcomes and in turn level differences between RC and LC 
seen in previous reports.
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