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Purpose. In this study, we aimed to compare surgical parameters and
short-term postoperative clinical outcomes of robotic vs. laparoscopic
rectal cancer surgery.

Methods. From May 2016 to Nov 2018, we retrospectively reviewed 46
patients who underwent robotic and laparoscopic rectal cancer surgery at
our institution by a single surgeon. Patient characteristics and periopera-
tive demographic data were collected and short-term clinical outcomes
were compared, including TNM stage, preoperative chemoradiotherapy,
postoperative radiotherapy, surgical parameters and postoperative out-
comes.

Results. Of 46 total patients, 21 underwent robotic surgery and the re-
maining 25 underwent laparoscopic rectal cancer surgery. There was no
significant difference in patient characteristics between surgical groups.
Mean operative time was longer in robotic surgery than laparoscopic sur-
gery (robotic: 301.4 vs. laparoscopic: 206 min, p < 0.001); mean esti-
mated blood loss was not statistically different (robotic” 101.9 vs. 72.8 ml,
p = 0.334). No significant difference was detected with regard to patho-
logical outcome or postoperative complications.

Conclusion. Robotic rectal cancer surgery had greater operative time but
made no difference in postoperative short-term complication and outcome
compared with laparoscopic rectal cancer surgery, which offers another
safe, operative method.

[J Soc Colon Rectal Surgeon (Taiwan) 2019,30:97-103]

ccording to the 2017 Statistics of Causes of

Death from Ministry of Health and Welfare of
Taiwan, malignant neoplasms were still the major
cause of death over the past four decades, with a stan-
dardized death rate of colorectal cancer of 14%;' the
proportion of colorectal cancer incidence in 2015 was
43%.? For those who did not have locally advanced
colon cancer, surgical excision was the optimal treat-
ment according to clinical staging. Minimally inva-

sive surgery has an advantage over conventional open
surgery with its smaller wound size, reduced postoper-
ative pain, and shorter hospitalization time. Several
studies have shown that laparoscopic resection had
fewer complications compared to open surgery.”’ Rec-
tal cancer surgery has its own technical challenges,
due to the limitation of the pelvic operation field and
difficulty in instrument application. Robotic rectal
surgery (RRS) has the same benefits as laparoscopy
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with three-dimensional vision and precise instrument
application, a clearer operation image experience, and
similar short-term perioperative outcomes compare
with laparoscopic rectal surgery (LRS). However, the
increased cost and longer operation time has been
cited as disadvantages of RRS."*'""**" The aim of this
study was to compare robotic to laparoscopic rectal
cancer surgery performed by a single surgeon at a sin-
gle-center hospital with regard to short-term clinical
outcomes.

Materials and Methods
Patient selection

This was a retrospective study of data collected
from the medical database of Changhua Christian
Hospital between May 2016 and Nov 2018. We stu-
died a total of 46 patients with rectal cancer under-
went primary RRS and LRS by a single experienced
surgeon (experience with > 100 laparoscopic surger-
ies). Among them, 21 underwent RRS and the re-
maining 25 underwent LRS. The operation method
included low anterior resection, abdomino-perineal
resection, and Hartmann’s operation, depending on
the location of the tumor. Patients who had recurrent
cancer, multiple-organ cancer, or multiple procedures
were excluded from our study. The preoperative work-
up included colonoscopy, preoperative carcinoem-
bryonic antigen, and imaging study with abdomen
computed tomography scan, positron emission tomo-
graphy, or magnetic resonance imaging. Patients with
advanced clinical stage received neoadjuvant chemo-
radiation (5,600 cGy administered in 28 fractions with
S-fluorouracil based chemotherapy) were followed up
by surgical resection within § weeks. Patients were
staged according to the American Joint Committee on
Cancer staging manual (7" edition). Two groups ba-
sed on robotic or laparoscopic surgery were compared
for perioperative short-term outcome.

We collected data of patient characteristics, in-
cluding sex, age, body mass index, comorbidities (hy-
pertension, diabetes mellitus, end stage renal disease,
and coronary artery disease), preoperative concurrent

chemoradiotherapy (CCRT), postoperative radiother-
apy (RT), diverting stoma, pre-operation carcinoem-
bryonic antigen (CEA), and pre-operation carbohy-
drate antigen 19-9 (CA19-9). Patients whose circum-
ferential resection margin (CRM) was involved with
the tumor were treated with postoperative radiother-
apy. The operation outcomes included operation me-
thod (low anterior resection, abdomino-perineal re-
section, and Hartmann’s procedure) performed ac-
cording to tumor location, estimated blood loss, num-
ber of lymph node harvested, diverting stoma, CRM
positive, tumor size, total hospital stay, day of intake,
and readmission within 30 days. Operative time was
defined as the duration of time between the first skin
incision and closure. Tumor location was defined as
the distance of the tumor from the anal verge and clas-
sified into upper (11-15 cm), middle (6-10 cm), and
lower (0-5 cm). Pathological outcomes were defined
with TNM stage, according to the American Joint
Committee on Cancer staging manual (7™ edition).
Surgical complications were anastomosis leakage (ma-
jor or minor), ileus, wound infection, chylous leakage,
and mortality. Anastomosis leakage was defined as
bowel content detected through a drainage tube or
wound, or via imaging study. Minor leakage was de-
fined as anastomosis leakage and was treated with
nothing by mouth, antibiotics, drainage, and periph-
eral parenteral nutrition without surgical intervention;
major leakage was defined as anastomotic leakage
that required surgical intervention. Ileus was defined
as no flatus or no stool passage with abdominal dis-
tension or vomiting persisting on the fifth postopera-
tive day and the need for nasogastric tube decompres-
sion with peripheral parenteral nutrition treatment.

Surgical technique

AIl RRS and LRS were performed by a single ex-
perienced surgeon (over 100 laparoscopic surgeries)
at our institution. The RRS was performed using the
da Vinci Si Surgical System (Intuitive Surgical, Sun-
nyvale, CA, USA) to perform surgery. The initial pro-
cedure to create a pneumoperitoneum was similar be-
tween the two groups with the open Hasson techni-
que. The RRS had one 12-mm supra-umbilical cam-
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era port, another four 8-mm robotic working ports
over the epigastrium, right flank, left flank, and supra-
pubic region, and one 5-mm assistant port over right
flank. The LRS had one 12-mm supra-umbilical cam-
era port, two working ports (5-mm and 12-mm) over
the right flank, and one 5-mm assistant port over the
left flank. The technique to mobilize the colon, pelvic
dissection, rectal anastomosis, and ileostomy creation
was similar between groups. Hem-o-lok was used for
inferior mesenteric artery ligation in RRS and endo-
scopic linear stapler or endoscopic hemoclip was ap-
plied during LRS. Energy device with LigaSure™
was used only in LRS.

Statistical analysis

Categorical variables were recorded as number of
cases and percentage, whereas continuous variables
were showed as mean =+ standard deviation. The chi-
squared test was used to compare categorical vari-

Table 1. Patient characteristics

ables and Fisher’s exact test was used when the mini-
mum expected value was less than five. Continuous
variables were compared by independent samples Stu-
dent’s t-test or the Mann-Whitney U test. A two-sided
p value <0.05 was considered statistically significant.
All analyzes were performed using SPSS statistical
software version 12 (SPSS Inc, Chicago, IL, USA).

Results

In this study, a total of 46 patients underwent min-
imally invasive surgery for rectal cancer, of which 21
underwent RRS and 25 underwent LRS. Demogra-
phic characteristics are shown in Table 1. No signifi-
cant differences were found with regard to sex, age,
body mass index, hypertension, diabetes mellitus, end
stage renal disease and coronary artery disease, preop-
erative CCRT, postoperative RT. There were also no
significant differences in the preoperative CEA, pre-

Robotic (n =21) Laparoscopic (n = 25) p value

Sex 0.22

Male 15 (72%) 14 (56%)

Female 6 (28%) 11 (44%)
Age

<65y 13 (62%) 15 (60%) 0.569

>65y 8 (38%) 10 (40%)
Body mass index (kg/m?) 24.8+4.1 22.7+4.5 0.108
Comorbidities

Hypertension 11 (52%) 12 (48%) 0.5

Diabetes mellitus 5 (24%) 1 (4%) 0.079

End stage renal disease 1 (5%) 1 (4%) 1

Coronary artery disease 1 (5%) 1 (4%) 1
Pre-operation CCRT 5 (24%) 7 (28%) 0.508
Post-operation RT 1 (5%) 1 (4%) 1
Pre-operation CEA (ng/mL) 5.7+4.7 349+£723 0.066
Pre-operation CA19-9 (U/mL) 24.8 +38.4 533.9 £2235.2 0.773
TNM Stage 0.152

0 3 (14%) 2 (8%)

I 8 (38%) 3 (12%)

I 3 (14%) 5 (20%)

111 7 (34%) 12 (48%)

v 0 3 (12%)

Data are represented as mean + standard deviation and (ratio).

CCRT: concurrent chemoradiotherapy; RT: radiotherapy; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9.

According to AJCC/UICC TNM staging.
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operation CA 19-9. More patients who underwent
LRS had advanced stage (> stage III; 15 vs. 7; p =
0.152), but this was not significantly different.

Perioperative outcomes

The perioperative outcomes showed in Table 2.
The operative method (p = 0.198) was performed as
low anterior resection (RRS: 20 vs. LRS: 19 patient),
abdomino-perineal resection (RRS: 1 vs. LRS:5 pa-
tient) and Hartmann’s procedure (RRS: 0 vs. LRS: 1
patient), but no significant difference between was
found between groups. Operative time was signifi-
cantly longer in RRS than in LRS (RRS: 301.4 vs.
LRS: 206 mins; p < 0.001). Estimated blood loss was
similar (RRS: 101.9 vs. LRS: 72.8 ml; p = 0.334).
There were no significant difference with regard to
diverting stoma (RRS: 16 vs. LRS: 17; p = 0.539),
lymph node retrieval (RRS: 17.6 vs. LRS: 17.7; p =
0.973), tumor size (RRS: 35.21 vs. LRS: 30 cm?; p =
0.707), CRM positive (RRS: 1 vs. LRS: 1; p=1), total
hospital stay (RRS: 10.8 vs. LRS: 10.5 days; p =
0.858), day of intake (RRS: 3.1 vs. LRS: 2.2 days; p =
0.755).

Table 2. Operation outcomes

Robotic ~ Laparoscopic
(n=21) (n=25) PYale
Operation method 0.198
Low anterior resection 20 (95%) 19 (76%)
APR 1 (5%) 5 (20%)
Hartmann’s procedure 0 1 (4%)
Operative time (mins) 301.4+£569 206+63.5 <0.001

Estimated blood loss (ml) 101.9 +127.3 72.8+71.2 0.334
Diverting stoma 16 (76%) 17 (68%)  0.539
Lymph node retrieval 176 £7.8 17.7£114 0973
Tumor size (cm®) 3521+435  30+47.5 0.707
Tumor location (cm) 0.742

Upper (11-15 cm) 4 (19%) 5(20%)

Middle (6-10 cm) 6 (29%) 10 (40%)

Low (0-5 cm) 11 (52%) 10 (40%)
CRM positive 1 (5%) 1 (4%) 1
Total hospital stay (day) 10.8 £4.8 10.5+43  0.858
Day of intake 3.1£3.7 22+£0.7 0.755

Data are represented as mean + standard deviation and ratio.
CRM: circumferential resection margin; APR: abdomino-
perineal resection.

Postoperative complications are showed in Table
3. There were no significant difference in postopera-
tive complications (p = 0.611), including minor leak-
age (RRS: 0 vs. LRS: 2), major leakage (RRS: 1 vs.
LRS: 1) (p =0.614), ileus (RRS: 2 vs. LRS: 5; p =
0.428), wound infection (RRS: 2 vs. LRS: 2; p = 1),
chylous leakage (RRS: 2 vs. LRS: 1; p = 0.585), mor-
tality (RRS: 1 vs. LRS: 0; p = 0.457), readmission
within 30 days (RRS: 1 vs. LRS: 3; p = 0.614) be-
tween RRS and LRS. One patient with major leakage
in RRS underwent diverting stoma, and one patient in
LRS suffered from ileostomy obstruction with colon
anastomosis site necrosis and subsequently under-
went ileostomy revision and drainage of intra-abdom-
inal abscess. One patient with end stage renal disease
in RRS encountered mortality because of pneumonia
and pulmonary edema. One patient in RRS encoun-
tered iatrogenic bladder injury because of adhesion.
One patient in RRS had to be readmitted within 30
days because of partial intestinal obstruction, high
output stoma with dehydration, and electrolyte imbal-
ance. Two patients in LRS were readmitted due to
urinary tract infection and persistent ileus.

Discussion

The aim of this study was to compare short-term
outcome of RRS with LRS. In our study, all surgery
were performed by single surgeon, operative time was
significant longer in RRS than LRS. There were no
significant differences in demographic characteristics,
perioperative outcomes, or complications between the

Table 3. Postoperative complications

Robotic  Laparoscopic

(n=21) (n=25 Pvale

Complication 6(28.6%) 7(28%) 0.611
Leakage 1 (4.8%) 3(12%)  0.614

Minor 0 2 (8%)"

Major 1 (4.8%)* 1 (4%)*
Ileus 2 (9.5%) 5(20%) 0.428
Wound infection 2 (9.5%) 2 (8%) 1
Chylous leakage 2 (9.5%) 1 (4%) 0.585
Mortality 1 (4.8%) 0 0.457
Readmission within 30 days 1 (5%) 2 (8%) 1
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RRS and LRS groups.

Several studies have reported that robotic surgery
operative time was longer than laparoscopic surgery.®'?
Min et al. studied 278 rectal cancer patients who un-
derwent robotic surgery among 1029 total patients,
finding that robotic surgery had a longer operative
time than the laparoscopic group (361.6 + 91.9 vs.
272.4 £ 83.8 mins; p < 0.001)" similar with our study.
In our study, the two groups had the same procedure
after distal rectum transection and we determined two
factors which accounted for the difference in opera-
tive time. First was the robotic instrument docking
times, with the main factor being a lack of energy
source device with LigaSure™ blunt tip laparoscopic
sealer in RRS; this added time to the dissection with
Da Vinci Maryland bipolar forceps. The other factor
was the different method used for inferior mesenteric
artery ligation; RRS used Hem-o-lok was used in RRS
and LRS utilized the endoscopic hemoclip or endo-
scopic linear cutter stapler. The estimated blood loss
was similar between two groups, consistent with most
previous studies. Interestingly, some studies have ac-
tually reported less blood loss in robotic surgery.'*!

Our finding of similar clinical and pathological
outcomes between RRS and LRS are similar with pre-
vious reports.!"'*1720 Four patients in the RRS group
and two patients in LRS did not have diverting stoma
performed according to the surgeon’s decision regard-
ing location, tension, and perfusion over the anasto-
mosis site. Those who did not have diverting stoma
underwent preoperative CCRT that had a greater risk
of anastomosis leakage.?'*? One patient in RRS en-
countered major leakage without diverting stoma and
received a second operation with diverting stoma.
One patient with end stage renal disease occurred mor-
tality within postoperative 30 days in RRS encoun-
tered with pneumonia and pulmonary edema, but the
family refused advanced respiratory intubation sup-
port. There are several meta-analyses reporting that
robotic surgery had a lower conversion rate to open
surgery compared to laparoscopy.?*2° Seon et al. re-
ported robotic group had a shorter time to first flatus
and better recovery in voiding and sexual function.?
Binghong et al. reported that the positive rate of CRMs
(p = 0.04) and incidence of erectile dysfunction (p =

0.002) were lower in the robotic group compared with
the laparoscopic group.?’ However, cost analysis in
several studies showed that robotic surgery was more
expensive than laparoscopic surgery. 4171930

There were several limitations in our study which
warrant discussion. First, this was a retrospective study
without randomization and with a small sample size.
Second, all surgeries were performed by a single sur-
geon, which may have led to a selection bias. Third,
the oncological outcomes were not analyzed; long-
term oncological outcomes need further analysis.

Conclusions

Robotic rectal cancer surgery had longer opera-
tive time but no significant difference in postoperative
short-term complication or outcomes compared with
laparoscopic rectal cancer surgery, offering another
safe operative method.

Sources of Financial Support

None.
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