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Initial Experience with Robot-assisted Laparoscopic
Surgery for Rectal Cancer
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ABSTRACT

Objective : To evaluate short-term outcomes after the introduction of robot-assisted laparoscop-
ic surgery for rectal cancer at our hospital.

Methods : The participants of this retrospective study were 19 patients with rectal cancer who
had undergone operations from April through October 2021 : 10 with robot-assisted laparoscopic sur-
gery (RALS) performed by a single surgeon and 9 with laparoscopic surgery (LS). Clinicopathological
characteristics, operative findings, and postoperative complications were compared between the
types of surgery.

Results : Patients who had undergone RALS had a median operative time of 334 minutes and a
console time of 166.5 minutes. No operations were converted to laparotomy, and the median postop-
erative hospital stay was 12 days. Complications of Clavien-Dindo grade II were stoma outlet obstruc-
tion in 2 patients and anastomotic leakage in 1 patient. Pathological examination revealed no residual
tumor, and resection was curative in all patients. No variables of operative findings or postoperative

complications differed significantly between RALS and LS.
Conclusion : The RALS for rectal cancer at our hospital has been safely performed.

(Jikeikai Med ] 2022 ; 69 : 21-7)
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INTRODUCTION

Colorectal cancer (CRC) was the second leading cause
of cancer mortality worldwide in 2020. In addition, CRC
was newly diagnosed in approximately 730,000 patients and
has the third highest incidence rate among all malignant tu-
mors'. This data indicates that CRC is a common disease
throughout the world. Furthermore, as a treatment of CRC,
laparoscopic surgery (LS) has been demonstrated as feasi-
ble with good postoperative courses and outcomes*’. How-
ever, because the needed instruments are rigid, LS contin-
ues to have technical limitations. An alternative treatment

of rectal cancer, robot-assisted laparoscopic surgery (RALS)
has been covered by national insurance in Japan since 2018
and is becoming increasingly common owing to its advan-
tage of being performed when the surgical field is smaller
than for LS.

We have performed LS for rectal cancer at our hospital
but started performing RALS with the da Vinci X Surgical
System® (Intuitive Surgical, Sunnyvale, CA, USA) in April
2021. Before we can apply for insurance coverage of RALS
in Japan, a clinical research study must include 10 RALS
operations.

Because widespread use of RALS is needed, the clini-
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cal course of this procedure should be investigated. There-
fore, in the present study we investigated and compared the
short-term outcomes of 10 patients who had undergone
RALS and 9 patients who had undergone LS.

MATERIALS AND METHODS

Patient selection

The participants of this retrospective study were 19
patients with rectal cancer who had been treated with sur-
gery at our hospital from April through October 2020 : 10
patients had undergone RALS operations performed by a
single surgeon and 9 patients had undergone LS. The sur-
gery was selected on the basis of the surgeon’s decision
and the availability of the da Vinci Surgical System. The
presence and progression of rectal cancer were diagnosed
on the basis of endoscopic computed tomographic examina-
tions and magnetic resonance imaging. Strategies for treat-
ing rectal cancer were determined in consultation with radi-
ation oncologists.

Preoperative chemoradiotherapy (capecitabine + 45
Gy in 25 fractions) was performed for all patients with lo-
cally advanced cancer located in the rectum below the peri-
toneal reflection (stage cT3/T4 or cT any cN1/2, cM0), and
lateral lymph nodes were not dissected if the patients had
been found preoperatively to be negative for metastases.
Preoperative radiotherapy was performed at a dose of 45
Gy (25 fractions in 5 weeks) to all pelvic tissue, including
lateral lymph nodes. The radiotherapy technique used was
intensity-modulated radiotherapy. The chemotherapy regi-
men was given concurrently with radiotherapy : capecitabine
at 825 mg/m? orally administered twice daily for 5 days per
week. For patients positive for lateral lymph node metasta-
ses, we have a strategy to perform lateral lymph node
dissection ; however, no patients were positive before sur-
gery. After surgery, a multidisciplinary approach after stag-
ing work-up was completed consistently for all included pa-
tients.

This study was approved by the Ethics Committee of
The Jikei University School of Medicine for Biomedical Re-
search (IRB code : 31-412).

Data collection
The following variables at the time of the operation
were reviewed : sex, age, body mass index (BMI), Ameri-
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can Society of Anesthesiologists Physical Status, history of
laparotomy, location of the primary tumor (rectosigmoid
[Rs], rectum above the peritoneal reflection [Ra], or rectum
below the peritoneal reflection [Rb]), distance from the tu-
mor to the anal verge, history of neoadjuvant chemoradio-
therapy, surgical procedure (high anterior resection [HAR]
or low anterior resection [LAR]), and construction of di-
verting ileostomy. Also assessed was information related to
surgery : operative time, console time, blood loss, conver-
sion to laparotomy, pathological findings according to the
Union for International Cancer Control TNM classification,
postoperative hospital stay, and postoperative complications
(surgical site infection, ileus, anastomotic leakage, urologi-
cal disorder, neurological disorder, and stoma outlet ob-
struction).

Surgical procedure

The operations for all 10 patients who underwent RALS
were performed by a single surgeon under the guidance of
an invited proctor. For patients who received preoperative
chemoradiotherapy, surgery was scheduled 6 to 8 weeks af-
ter its completion. Trocars were inserted into 12-mm and
5-mm ports placed under the right costal arch for assistants
(Fig. 1). All surgical procedures were performed with the
standardized laparoscopic total mesorectal excision tech-
nique defined by Heald and Ryall* and with a pelvic auto-
nomic nerve preservation technique. Complete dissection of
all regional lymph nodes was defined as D3 dissection. In
the treatment of rectal cancer, D3 represents lymph node
dissection along the superior rectal and inferior mesenteric
arteries. In cases of cancer located in the rectum below the
peritoneal reflection, lateral lymph nodes are included in re-
gional lymph nodes ; however, lateral lymph node dissection
can be eliminated if the patient has undergone preoperative
chemoradiotherapy. The SureForm® green 60-mm stapler
(Intuitive Surgical, Sunnyvale, CA, USA) was used to resect
the rectum, and the SureForm® green 45-mm stapler was
used twice when the pelvic area was more narrow. The
anastomotic technique was performed laparoscopically with
a 28-mm purple EEA® circular stapler with Tri-Staple®
technology (Medtronic, Minneapolis, MN, USA) being used
for the double-stapling technique. To prevent severe compli-
cations from being caused by postoperative anastomotic
leakage in patients treated with LAR, a protective stoma
with the distal ileum was constructed as a diversion method.
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Statistical analysis

Descriptive data are presented as the median and in-
terquartile range (quartile 1 to quartile 3) for continuous
outcomes, and groups were compared via the Mann-Whit-
ney U test. Categorical data are presented as proportions,
and comparisons between groups were performed with
Pearson’s chi-squared test. A p-value <0.05 was consid-
ered statistically significant. All statistical analyses were
performed with the JMP14 software program (SAS Institute
Japan Ltd., Tokyo, Japan).

RESULTS

Patient characteristics

Of the 10 patients who had undergone RALS, 7 were
men and 3 were women (Table 1). The median age was 65
years, and the median BMI was 19.4 kg/m®. Five patients

Placement of trocars had a history of laparotomy. Primary tumor locations were
An 8-mm port for the da Vinci surgical system was ) y ] P Y- i y. )
placed in the umbilicus. The ports were 8 cm apart, the Rs in 3 patients, the Ra in 2 patients, and the Rb in 5
and 1 port was 12 mm. Ports of 12 mm and 5 mm were patients. The surgical produce was HAR for Rs cancer and
placed under the right costal arch for assistants.
Table 1. Clinicopathological characteristics of patients
Number of patients (%)
Characteristic Category Robot-assisted laparoscopic ~ Laparoscopic surgery b value
surgery (n=10) n=9)
Sex male 7 (70%) 5 (56%) 0.51
female 3 (30%) 4 (44%)
Age, median, years (IQR) 65 (61.2-71.2) 68 (52-72.5) 0.50
Body mass index, median, kg/m2 (IQR) 19.4 (18.3-22.1) 22.7 (20.2-25.6) 0.12
American Society of Anesthesiologists 1 4 (40%) 5 (50%) 0.35
Physical Status 2 6 (60%) 4 (40%)
3 0 (0%) 1(10%)
History of laparotomy yes 5 (50%) 4 (44%) 0.80
no 5 (50%) 5 (56%)
Tumor location rectosigmoid 3 (30%) 4 (45%) 0.45
rectum above peritoneal
reflection 2 (20%) 3 33%)
rectum below peritoneal
reflection 5 (50%) 2 (22%)
Distance from tumor to anal verge, - -
median, cm (IQR) 10 (5-15) 15 (6.5-15) 0.39
Neoadjuvant chemoradiotherapy yes 5 (50%) 2 (22%) 0.21
no 5 (50%) 7 (78%)
Surgical procedure high anterior resection 3 (30%) 4 (44%) 0.76
low anterior resection 7 (70%) 5 (56%)
Diverting ileostomy yes 7 (70%) 5 (56%) 0.51
no 3 (30%) 4 (44%)

IQR, interquartile range
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LAR for Ra and Rb cancer. In both treatment groups, all pa-
tients with Rb cancer had locally advanced cancer and had
been treated with preoperative chemoradiotherapy. With
regard to the patients’ characteristics, the RALS and LS
treatment groups were comparable.

Results related to operation

Among patients who had undergone RALS, the median
operative time was 334 minutes and the median console
time was 166 minutes (Table 2). The median blood loss was
0 mL, and no operations were converted to laparotomy. The
pathological diagnosis was stage I in 6 patients, stage IIA in
2 patients, and stage IIIB in 2 patients. The median lymph
node yield was 17, and both distal resection margin and cir-
cumferential resection margin were negative in all patients.
The median postoperative hospital stay was 12 days. The 2
treatment groups did not differ significantly in operative
time, blood loss, conversion to laparotomy, lymph node
yield, distal resection margin, circumferential resection

margin, or postoperative hospital stay.
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The operative time and the console time in cases of
LAR, as the number of operations increased, tended to
shorten (Fig. 2). The reason for the time taken in the third
case of HAR to be longer was that we took time to detect
the locations of tumor markers. The second patient with
LAR was a woman with a low BMI for whom a short con-
sole time was required. Postoperative complications of pa-
tients who had undergone RALS were anastomotic leakage
and stoma outlet obstruction in 1 patient and stoma outlet
obstruction in another patient (Table 3). However, not found
in any patient was surgical site infection, ileus, urological
disorder, or neurological disorder. All complications were
grade II of the Clavien-Dindo classification. On the other
hand, of the patients who had undergone LS, 2 had anasto-
motic leakage. However, the rates of postoperative compli-
cations did not differ significantly between the types of sur-

gery.

Table 2.  Operative findings and results

Number of patients (%)

Variable Category Robot-assisted laparoscopic ~ Laparoscopic surgery p value
surgery (n=10) (n=9)
Operative time, median, minutes (IQR) 334 (298.5-368) 277 (248.5-414) 0.65
Console time, median, minutes (IQR) 166.5 (134.5-200) -
Blood loss, median, mL (IQR) 0 (0-10) 0(0-21) 0.59
Conversion to laparotomy no 0 (0%) 0 (0%) 1.00
pT stage la 0 (0%) 1 (11%)
1b 3 (30%) 0 (0%)
3 (30%) 3(33%)
3(30%) 5 (56%)
4a 1 (10%) 0 (0%)
pN stage 0 8 (80%) 8 (89%)
la 1 (10%) 0 (0%)
1b 1 (10%) 0 (0%)
2a 0 (0%) 1 (11%)
p stage I 6 (60%) 4 (44%)
Ila 2 (20%) 4 (44%)
1IIb 2 (20%) 1 (11%)
Lymph node yield, median, n (IQR) 17 (10-22) 18 (11-32) 0.59
Distal resection margin, median, mm (IQR) 30 (21.5-38.7) 28 (24-41.5) 0.83
Distal resection margin involved no 0 (0%) 0 (0%) 1.00
Circumferential resection margin involved no 0 (0%) 0 (0%) 1.00
Postoperative hospital stay, median, days IQR) 12 (10-18) 11 (8-26) 0.90

IQR, interquartile range
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Fig. 2. Trends of the operative time and console time for HAR and LAR
Fig. 2a : operative time for HAR ; Fig. 2b: console time for HAR ; Fig. 2c : operative time for LAR ; Fig. 2d : console time for

LAR

The reason for the longer time taken in the third case of HAR was that we took time to detect the location of tumor
marking. In cases of LAR, as the number of operations increased, both operative time and console time tended to short-

en.

Table 3. Postoperative complication rates

Number of patients for type of surgery (%)

Complication p value
Robot-assisted laparoscopic (n = 10) Laparoscopic (n = 9)
Surgical site infection 0 (0%) 0 (0%) 1.00
Ileus 0 (0%) 0 (0%) 1.00
Anastomotic leakage 1 (10%) 2 (22%) 0.58
Urological disorder 0 (0%) 0 (0%) 1.00
Neurological disorder 0 (0%) 0 (0%) 1.00
Stoma outlet obstruction 2 (20%) 0 (0%) 0.47

DiscussioN

Significant advances have recently been made in the
treatment of rectal cancer. Neoadjuvant chemoradiotherapy
has been introduced, local recurrence has been further re-
duced, and sphincter-preserving surgery is now performed
worldwide®. The most common type of operation has also
changed from open surgery to minimally invasive surgery.
In particular, LS has been shown to be oncologically equiva-
lent to open surgery and has the advantages of lower com-
plication rates and shorter hospital stays®. Furthermore,
RALS with the Da Vinci surgical system has been shown to
have similar characteristics to LS and is expected to have
the additional advantage of lower rate of conversion to lapa-

rotomy’.

The initial experiences with RALS have been reported
in various studies. Many of these studies demonstrate no
significant differences between RALS and LS in the rates of
intraoperative or postoperative complications” ™. A study
with a national clinical database in Japan finds that the total
complication rate of LAR with RALS was 28.8% and that
the anastomotic leakage rate was 7.8%"". In that study, com-
plications of Clavien-Dindo grade III or higher were present
in 9.4% of patients. In the present study, 2 patients had sto-
ma outlet obstruction, 1 of whom also had anastomotic leak-
age. The anastomotic leakage rate in patients treated with
LAR was 14.3%, but no patients had complications of Cla-
vien-Dindo classification grade III or higher. These results
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are consistent with our finding that all postoperative com-
plications were Clavien-Dindo grade II, which suggests that
RALS in our hospital has been safely performed. In addi-
tion, previous studies have demonstrated that the rate of
conversion to laparotomy was lower with RALS than with
LS*™, Similarly, no operations in the present study were
converted to laparotomy. On the other hand, operative time
in the present study tended to be longer with RALS (medi-
an time, 334 minutes) than with LS (277 minutes), although
the difference was not statistically significant. The opera-
tive time with RALS has also been suggested to be longer
in previous studies and needs to be improved”®?*". One pa-
tient in the present study had anastomotic leakage, which
was asymptomatic and incidentally detected on computed
tomography during a routine examination. However, we al-
ways constructed diverting ileostomy in patients undergo-
ing LAR, which might have caused the complication to be
asymptomatic.

In Japan, only technically certified laparoscopic sur-
geons are allowed to perform RALS for rectal cancer. Thus,
all 10 RALS operations in the present study were per-
formed by a single surgeon with a single console under the
guidance of a proctor. Although few operations were per-
formed (Fig. 2), both operative time and console time tend-
ed to shorten as the number of operations increased. On
the other hand, several previous studies have reported that
the dual console system is safe and effective for surgeons
who are not proficient in RALS™ . In the future, the learn-
ing curve could be further improved with the use of dual
console system.

The present study had several limitations. First, this
study initially included 10 patients, but the sample size
might be too small to examine the short-term outcomes. A
second limitation was that this study included 10 consecu-
tive patients treated by a single surgeon who was experi-
enced with LS, which might have decreased the operative
time and the complication rate. In clinical practice, our re-
sults might differ from the actual learning curve because
RALS will be performed by several surgeons. A third limi-
tation of the present study is that in our hospital, diverting
ileostomy was always performed in cases of LAR, which
might have caused complications, such as asymptomatic
anastomotic leakage, to be overlooked.
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CONCLUSION

The initial 10 RALS operations for rectal cancer at our

hospital have been safely performed.
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