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Purpose. The advantages of robotic-assisted surgery are the usage of multi-
articulated instruments with superior dexterity and 3-dimensional visual-
ization; it is thought to help overcome the limitations of laparoscopic rec-
tal surgery in the narrow pelvis. This is a single center experience report of
robotic-assisted laparoscopic surgery.

Methods. Between February 2012 and July 2013, all the patients who un-
derwent robotic-assisted colorectal surgery were retrospectively evaluated
in terms of demographics, surgical data, complications, duration of hospi-
tal stay, and histopathological data.

Result. Sixteen consecutive patients, 5 female and 11 male patients, un-
derwent robotic-assisted laparoscopic rectal resection. Low anterior re-
section was performed in 3 patients. Sphincter-saving total mesorectal ex-
cision (TME) was performed in 12 patients and abdominoperineal resec-
tion (APR), in 1 patient. Of the 16 patients, 15 had adenocarcinoma, and 1,
gastrointestinal stromal tumor. With regard to surgical technique, all the
surgeries performed were hybrid robotic-assisted laparoscopic rectal op-
erations. The average duration of surgery was 354 min. The average dura-
tion of postoperative hospital was 8.2 days. No operation was converted.
One patient experienced port site infection, 2 experienced anastomotic
leakage, 3 underwent nasal tube intubation for post-operation ileus, and 2
underwent urinary catheter reinsertion after removal. There was no mor-
tality in our series. The median number of harvested lymph nodes was
15.5, and the distal resection margin was 2.81 cm.

Conclusion. Robotic-assisted rectal surgery was found to be a safe and
feasible procedure. However, more evidence is needed regarding whether
it is superior to convention laparoscopic colorectal surgery.

[J Soc Colon Rectal Surgeon (Taiwan) 2015;26:45-50]

Laparoscopic colorectal surgery (LCS) has many
advantages,'” including reduced postoperative
pain and intraoperative blood loss, short hospital stay,
and low risk of postoperative ileus. Oncologic surgery
is possible using this novel technique with at least the

same long-term results as that of the traditional open
approach.®’” Some studies also suggest that LCS is as-
sociated with high rates of lymph node retrieval and
oncological outcomes similar to those of open surgery.

Although laparoscopic surgery has become the
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mainstay in treatment of benign and malignant colo-
rectal diseases, it does have some limitations, e.g., ca-
mera imaging, which is highly dependent on the assis-
tant’s experience, two-dimensional view, poor ergo-
nomics, limited motion of instruments, and low chance
of precision suturing. These drawbacks are more evi-
dent during rectal dissection of the pelvis. Fogging of
the camera caused by fumes from energy sources in
the confined spaces may also slow the procedure.?
Robotic surgery was developed in the early 1990s
and the first robotic-assisted colorectal procedure was
performed in July 2001 by Weber et al.” Robotic sur-
gery provides tri-dimensional imaging under the sur-
geon’s direct control and gives instruments 7 degrees
of freedom and dexterity. These benefits may help
surgeons enhance precision, control, and suturing and
even eliminate hand tremors during surgery. Robotic-
assisted colorectal surgery has been reported to be
equivalent to laparoscopic surgery with regard to re-
turn of bowel function,'®!" length of hospital stay,'*!?
postoperative quality of life,'* and oncologic out-
comes.'*!5 Several reports even highlight the possible
advantages, especially for rectal surgery deep in the
pelvis.'®!” Here, we present a series of 16 cases of ro-
botic-assisted colon and rectal resections.

Materials and Methods

Between February 2012 and July 2013, the pa-
tients who underwent robotic rectal surgery were ret-
rospectively evaluated in terms of demographics, sur-
gical data, complications, duration of hospital stay,
and histopathological data. During left-side colonic
and rectal surgery, we used conventional laparos-
copy for mobilizing the left colon and splenic flexure
as well as dividing the inferior mesenteric vessels;
then, we used the robotic approach for the total me-
sorectal excision (TME) part of the surgery. Cefme-
tazole was the prophylaxis antibiotic administered to
all the patients. All the patients were subjected to a
“fast track recovery” protocol for improving surgical
outcome and reduction of length of hospital stay. The
details of the “fast track recovery” protocol are listed
in Table 1.

Results

In all 16 patients, 5 females and 11 males, under-
went robotic-assisted colorectal surgery from Feb-
ruary 2012 to July 2013 (Table 2). The mean age was
59.2 years (range: 45 to 81 years). The ASA class dis-
tribution was as follows: 1 patient, ASA 1, 10 patients,
ASA 2, and 5 patients, ASA 3. The mean body mass

Table 1. The details of the “fast track recovery” protocol

Preoperative stage
Patient education
Oral bowel preparation
No oral intake 8 hours before operation
Prophylactic antibiotics
Perioperative stage
Robotic surgery
Postoperative stage
No nasogastric tube placement
Analgesics use
Sipping water after surgery
Mobilization on POD 1
Begin oral food intake on POD 1
Removal of Foley catheter on POD 1
Removal of drain on POD 4
Discharge on POD 6

POD, Postoperative day.

Table 2. Clinical characteristics of patients, n = 16 (%)

Sex
Male 11 (68.75)
Female 5(31.25)
Age® (years) 59.25 (45-81)
BMI* (kg/m?) 25.41 (22.5-31.6)
BMI > 30 kg/m’ 2 (12.5)
ASA
I-IT 11 (68.75)
I 5(31.25)
Co-morbidities
Hypertension 9 (56.25)
Diabetes 3 (18.75)
Malignant disease 16
Upper rectum 2 (12.5)
Mid rectum 1(6.25)
Low rectum 13 (81.25)
Neoadjuvant chemoradiotherapy 8 (50)
History of abdominal surgery 0

BMI, body mass index.
ASA, American Society of Anesthesiologists.
* Mean (range) value expressed.
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index was 25.41 kg/m? (range: 22.5 to 31.6 kg/m?).
Three patients had diabetes mellitus and 9 patients,
hypertension. We performed 12 TMEs, 3 low anterior
resections (LAR), and 1 abdominoperineal resection
(APR) (Table 3). The mean surgery duration was 354
min (range: 211 to 495 min). There was no conversion
to laparotomy or any other intraoperative complica-
tion. With regard to postoperative complications, 4
patients had ileus or small bowel obstruction, 1 pa-
tient, port-site infection, and 2 patients, anastomotic
leakages. No patient was admitted to the intensive care
unit during hospital stay. The average duration of
postoperative hospital stay was 8.2 days (range: 4 to
26 d) (Table 4).

Currently, 15 patients have adenocarcinoma, and
1 has low-third rectal gastrointestinal stromal tumor.
In the adenocarcinoma group, 3 patients have stage 0,
3 patients, stage I, 1 patient, stage I, and 8 patients
have stage III adenocarcinoma (4 have stage IIIA, 3,
stage IIIB, and 1, stage IIIC adenocarcinoma). The
mean number of lymph node retrievals in the adeno-
carcinoma group was 16.2 (range: 8 to 25). The mean
length of distal resection margins was 2.81 cm (range:
1 to 5 cm) and histopathological evaluation revealed
that the mesorectum resection was complete in pa-
tients who underwent TME.

Discussion

Robotic-assisted surgery may address the limita-
tions of conventional laparoscopic surgery'® while
preserving all the advantages of the minimally invasive
approach.'® Three-dimensional visuals controlled by
the operating surgeon could lead to improved pelvic
dissection and preservation of the autonomic nerves
during the TME. However, there are many limitations

Table 3. Types of operation, total 16 operations

LAR 3
TME 12
APR 1

LAR, Low anterior resection.
TME, Total mesorectal excision.
APR, Abdominoperineal resection.

to the current robotic systems: it requires precise po-
sitioning for achieving optimal surgery space and
avoiding arm collision, docking and repositioning of
the robotic arm, and long surgery duration; in addi-
tion, many of the instruments (staplers and energy de-
vices) used during laparoscopic surgery are currently
not available with the robotic system.!” In our series,
354 min, on average, were taken to perform this parti-
cular procedure, as compared with the time taken for
conventional laparoscopic surgery;?® therefore, ro-
botic-assisted surgery is indeed a time-consuming
procedure. In rectal cancer surgery, the operation field
often involves 2 quadrants, and the splenic flexure
needs to be mobilized to achieve an adequate length
for anastomosis. Repeated docking and repositioning
of a robotic cart may lengthen the porcedure.?' More-
over, the time taken for undocking the robot could
lead to a difficult situation when immediate conver-
sion is needed.?! However, with increased experience,
the docking time may reduce.'*

Lack of both tactile sensation and tensile feedback

Table 4. Outcomes of robotic-assisted laparoscopic rectal
surgery, n = 16 (%)

Diverting stoma formation® 13 (86.6)
Conversion 0

EBL® (mL) 108 (20-400)
Operation time® (min) 354 (211-495)
AJCC stage [(y)pTMN]

0 3 (18.75)
I 4(25)
I 1 (6.25)
11 8 (50)
DRM® (cm) 2.81 (1-5)
Negative status of CRM 16 (100)
No. of harvested lymph nodes® 15.5 (4-25)
Postoperative hospital stay® (d) 8.2 (4-26)
Complications
Ileus 4 (25)
Anastomotic leakage® 2 (13.3)
Urinary retention 1(6.25)
Wound infection 1(6.25)
Mortality 0

EBL, estimated blood loss; AJCC, American Joint Committee
on Cancer TNM classification; DRM, distal resection margin;
CRM, circumferential resection margin.

* Out of 15 patients with anastomosis.

® Mean values (range) expressed.
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to the operating surgeon is another major drawback of
the current robotic system.'*?' Tissue damage can oc-
cur if excessive traction were applied by the robotic
arms and during movement of the robotic instruments.
This can explain why postoperative bleeding compli-
cations are higher among patients who undergo ro-
botic-assisted colonic resections.” Bleeding compli-
cations are also high during robotic suturing,?! as the
thread can accidentally cut through tissues because no
tensile feedback is received from the robotic instru-
ments.

The intraoperative cost of LCS is higher than that
of open colorectal surgery (OCS), but the overall cost
of LCS is found to be comparable to that of OCS owing
to reduction in the cost of postoperative care, leading
to shorter postoperative hospital stay.>* Therefore, the
high capital and running costs of the currently avail-
able robotic system have limited its adoption in many
hospitals. Regarding cost-effectiveness of the surgery,
the capital cost of the robotic system and disposable
instruments is a major issue.?! Although a decrease in
the capital and running costs of the robotic system is
anticipated in the future, the overall cost of robotic
colorectal surgery will still remain higher than that of
O/LCS.»

There was no conversion to laparotomy in the rec-
tal cancer group. The reported conversion rate ranged
from 1% to 7.3% in the robotic group,?® and it was
17% in laparoscopic group.>*

Large prospective randomized controlled trials
comparing robotic to laparoscopic resection for rectal
cancer are still lacking, so the potential benefits of ro-
botic-assisted colorectal surgery over laparoscopic sur-
gery have yet to be shown. A recent systemic review
failed to show clear, significant reduction in early pos-
toperative complications when compared with stan-
dard laparoscopic surgery, with only potentially better
short-term outcomes when applied in selected pa-
tients such as obese patients, male patients, and pa-
tients who have undergone preoperative radiotherapy,
and those with tumors in the lower two-thirds of the
rectum.”

In our report, 2 patients experienced anastomotic
leakage, and 1 of these 2 male patients received neo-
adjuvant chemoradiotherapy. Anastomotic leakage is

one of the most dreadful complications after rectal
cancer surgery. Increased leakage rates were reported
in lower rectal cancer and obese patients, especially if
they had received neoadjuvant chemoradiotherapy
prior to the surgery.'*?’?° Overall, the reported me-
dian rate of anastomotic leakage was 7.6% for robotic
procedures and that for standard laparoscopy proce-
dures was 7.3%. There was no reported increase in
anastomotic leakage in the robotic group even though
a higher number of patients in this group received pre-
operative chemoradiotherapy.

In the rectal cancer group, the mean number of
lymph nodes harvested was 15.5 (range: 4 to 25), while
that in the adenocarcinoma group was 16.2 lymph
nodes (range: 8 to 25). In several studies, the number
of lymph nodes harvested, ranged from 10.3 to 20 in
the robotic group, with no significant difference com-
pared to number of lymph nodes harvested in the lap-
aroscopic group.?

The main limitation of our study lies in its retro-
spective nature and its small sample size. Autonomic
nerve preservation, urinary retention, and fecal incon-
tinence were not observed in our series.

Conclusion

Robotic-assisted colorectal surgery has been pro-
ven to be a safe modality with acceptable morbidity
and mortality rates. However, robotic-assisted laparo-
scopic rectal surgery is not a well-established tech-
nique nowadays and more evidence is needed to de-
termine whether it is preferable over convention LCS.
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