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Case Report

Robotic Transanal Endoscopic Submucosal Dissection (RTESD) of
Large Rectal Tumor in Prone Position
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Abstract

Introduction: Endoscopic submucosal dissection (ESD) of large tumors of the rectum is particularly challenging using
colonoscopy or with laparoscopic instruments. More recently robotic assisted technique has been described.
Case Presentation: We describe the first reported case of robotic transanal endoscopic submucosal dissection (RTESD) in Australia
for a large circumferential laterally spreading tumor of the rectum using the da Vinci® Si system with the patient in the prone posi-
tion. The case took 145 minutes and the authors found good manoeuvrability due to the intuitive nature of the robot’s endowristed
miniaturised graspers. The prone position facilitated robot docking and reduced the external robotic arm clashing. This procedure
was safely performed and the patient was discharged the following day. Colonoscopic follow up to one year revealed no recurrence
of disease.
Conclusions: RTESD in the prone position is safe and presents a feasible alternative for management of large rectal tumors. We also
anticipate the technique to further improve with the advancement of robotic technology.
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1. Introduction

The approach to the management of neoplasms of the
rectum has been evolving over the past few decades. Endo-
scopic submucosal dissection (ESD) is most widely used for
removal of large rectal tumors. It requires first the injec-
tion of a lifting agent typically normal saline or Gelofusin®
mixed with a blue dye such as indigocarmine or methylene
blue and adrenaline beneath the tumor. Then the lesion
is resected at the submucosal plane using specialized elec-
trocautery knives (1). This is technically challenging and
time consuming, with lower rectal lesions difficult to re-
sect due to failure to maintain an adequate pneumorec-
tum seal and an unstable platform.

Laparoscopic transanal approaches with the Gel-
point® port have been described using either straight
or angled graspers. More recently the use of da Vinci®
robotic system has been described for excision of rectal
neoplasms (2, 3). We describe the first reported case of
a robotic transanal endoscopic submucosal dissection
(RTESD) in Australia for a large circumferential laterally
spreading tumor of the rectum using the da Vinci® Si
system with the patient in the prone position.

2. Case Presentation

A 81-year-old female, with multiple comorbidities pre-
sented with 3-month history of mucous discharge from the
rectum. Physical examination and colonoscopy revealed a
large circumferential laterally spreading tumor of granu-
lar mixed type, carpeting most of the mid rectum extend-
ing distally to the dentate line (Figure 1A). Snare biopsy
of the largest and most suspicious portion of the tumor
showed a benign serrated adenoma with focal low to high
grade dysplasia. Given this biopsy results no further inves-
tigations was undertaken and decision was made for sur-
gical resection of the tumor.

The setup for the RTESD was done by positioning the
patient prone on the operating tabulation in the jack-knife
position with the legs at a perpendicular to the axis of the
trunk. The tumor was first inspected with flexible sigmoi-
doscopy and elevated in the submucosal plane using 8: 1: 1
solution containing Gelofusin®, indigocarmine blue and
1: 100,000 adrenaline. For trananal accces, the Gelpoint®
(applied medical, Rancho Santa Margarita, CA, USA) plat-
form was used to achieve pneumorectum. Three 8 mm
ports for each robotic arm and an additional 5 mm port for
suction inserted into the Gelpoint® platform. The three
arms of the da Vinci® robot were docked from the leg end
of the operating table using the side-docking approach
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Figure 1. A, Intraoperative photograph of the large circumferential laterally spreading tumor of the rectum extending distally to the Dentate line; B, rectum post robotic
transanal endoscopic submucosal dissection of the poly.

(Figure 2) with an 8 mm camera superiorly, and 8 mm en-
dowrist Merrylands and diathermy hook used via the left
and right port. Inferiorly a 5 mm suction port was inserted
with conventional laparoscopic 5mm sucker used inter-
mittently to remove buildup of smoke and fluid. Most sur-
gical dissection was performed using diathermy in cutting
mode to avoid the buildup of smoke, with selective coag-
ulation when bleeding vessels were encountered. The le-
sion was completely removed in piecemeal fashion. The
mucosal defect was subsequently partially closed with 2.0
Vicryl® (Ethicon, USA) continous suture.

Figure 2. The Setup for the RTESD With the Patient Prone on the Operating Board in
the Jack-Knife Position With the Legs at a Perpendicular to the Axis of the Trunk

The three arms of the da Vinci® robot are docked from the leg end of the operating
board using the left side-docking approach with the surgeon sitting at the end of
the operating board and the screen positioned on the right side of the patient.

Total operating time was 145 minutes, with complete
removal of the tumor in a submucosal plane (Figure 1B).
No complications were encountered and the patient was
discharged home the next day. The lesion was completely
resected using the RTESD technique and the pathology was
consistent with serrated adenoma with focal low to high
grade dysplasia. Colonoscopic follow up to one year re-
vealed no recurrence of disease.

3. Discussion

Endoscopic submucosal dissection (ESD) of large tu-
mors of the rectum is particularly challenging using
colonoscopy or with laparoscopic instruments. Transanal
endoscopic micro-surgery (TEMS), was first described by
Buess in 1985 allows for removal of the rectal tumor using
long straight or angled instruments passed down a 10 - 20
cm micro-proctoscope inserted via the anus (4). This had
the benefit of a stable anal platform allowing for more con-
trolled pneumorectum and the ability to use surgical in-
struments under 3D magnified view. Unfortunately, paral-
lel use of long instruments inserted via a long narrow proc-
toscope made for cramped operating with clashing of in-
struments due to the loss of space between port sites. To
overcome this difficulty, the transanal minimally invasive
surgery (TAMIS) procedure was devised, whereby conven-
tional laparoscopic instruments are inserted via the anus
through a much shorter and wider Gelpoint® platform.
This allows establishment of controlled pneumorectum
and much greater space between port sites, with improved
triangulation of instruments compared to the TEMS ap-
proach (5).

2 J Minim Invasive Surg Sci. 2016; 5(2):e34095.

minsurgery.com


Lajevardi SS et al.

Robotic surgery using the da Vinci ® surgical system
(Intuitive Sur- gical, Inc, Sunnyvale, CA), has only emerged
in the last few years within colorectal practice in Australia.
This has been mainly used as a replacement for laparo-
scopic surgery for trans-abdominal or pelvic surgery. At-
talah described in 2012 the world’s first robotic transanal
resection of a benign rectal tumor in which the small 8
mm endo-wristed instruments are inserted transanally to
resect the tumor (2). This is technically easier than using
straight or curved laparoscopic instruments, and allows
a greater degree of freedom for fine movements within
the confined space of the rectum. It is particularly advan-
tageous when sutured closure of the rectal defect is re-
quired, and the endowrist instruments lend themselves
particularly well to this technically challenging procedure.
This procedure does however require a general anesthetic
which may be of higher risk compared to ESD procedures
done with sedation only. Another potential challenge
with this approach issues relating to docking and exter-
nal robotic arm clashing with the transanal approach in
the lithotomy position are common with some suggesting
the lateral approach to overcome this problem (3). At this
point, the higher costs involved with performing robotic
procedures make the wide application of this technique
inhibitory. However as with all new technology, cost will
reduce over time, and it is hoped in the near future the dif-
ferences in cost will be less. This case was done in a shorter
time compared to our previous experiences for a tumor of
such size with either colonoscopic ESD or TEMS procedures
and the shorter operative time may reduce the overall asso-
ciated cost with this procedure.

To our knowledge, we describe the first reported Aus-
tralian RTESD which was for a large circumferential later-
ally spreading tumor of the rectum. This was performed
in the prone jack-knife position which facilitated the robot
docking and helped avoid external robot arm clashing
with the patient’s legs. We suggest that RTESD is safe and
an acceptable technique for management of rectal tumors.
It overcomes many of the technical difficulties encoun-
tered with colonoscopic ESD and other transanal surgi-
cal techniques such as TEMS. In our experience, the prone
position allows for improved access by the robotic arms
and reduced clashing. Future advances in robotic technol-
ogy with smaller instruments, robotic arms and overhead
booms, as well as new single port-technology, increasing
availability and lowering of costs are likely to further estab-
lish the role of RTESD.
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