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INTRODUCTION
The introduction of robotic surgery has been slow, and the use of robots to
assist in performing surgical tasks has been developing over the past 20 years.
Colorectal surgery in the era of laparoscopy presents a few unique challenges,
such as difficulty of operating in the confines of a narrow bony pelvis, partic-
ularly in obese men with radiated low rectal cancer.

Furthermore, performing intracorporeal ileocolic anastomosis laparoscopi-
cally is technically difficult and has never been broadly implemented with
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Key points

� Robotic colorectal surgery offers most of the advantages of laparoscopy with
additional increased features, particularly in colorectal surgery.

� The current disadvantages of robotic colorectal surgery include high cost, large
size, complex setup, limited range of surgical field, and the lack of haptic
interface.

� The cost may make up for the clinical advantages it provides in terms of improved
circumferential resection margin in rectal cancer surgery as well as the ability to
facilitate intracorporeal hand-sewn bowel anastomosing.
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the exception of a few centers. Similarly, the urologic community has embraced
robotic surgery to circumvent the difficulties of laparoscopic hand-sewn ure-
thra-vesical anastomosis. Robots are defined as ‘‘a machine capable of automat-
ically carrying out a complex series of movements, especially one which is
programmable’’ (Oxford Dictionary). Thomas Sheridan, the ‘‘Father of auto-
mation and robotics’’ from the Massachusetts Institute of Technology used
automation and robotics interchangeably: ‘‘Automation includes all those
things that computers and machines can do to perform tasks for people faster,
more accurately, and more efficiently (in terms of time, resources, and human
labor) than if they were done directly by people.’’ Robots have been used in
many industries such as manufacturing cars, planes, and computers for
many decades. Robots do not tire and operate at a level of precision and accu-
racy with dedicated motions scalable in speed and force unreachable for human
beings [1]. Although this technology is not new to the operating room, there are
several factors that differentiate the adoption process of current robots and
their use from the other surgical technologies. Currently, there is only one
dominant company that produces and sells a surgical robot. Both purchasing
and operation of these robots is expensive, making the robotic platform unaf-
fordable for most hospitals. The cost of the robot is around $1.65 to $2 million;
disposable robotic instruments cost $2000 each as well as the yearly mainte-
nance cost $150,000 [2]. Furthermore, the various vessel sealers and staplers
used widely in laparoscopic surgery are incompatible with the current robot
platform, leading to the need to either invest in these instruments or have an
assistant by the patient’s side to perform this task. In addition, because of
the depreciation over 5 years with 150 procedures a year, the robotic system
is 2.7 times more expensive [3]. It has been highlighted that caution needs to
be taken when interpreting costs because it may differ significantly between
hospitals [4]. Different health care systems between countries will also have
an impact on costs. However, maximizing the use of the robot by different sur-
gical subspecialties within the hospital might increase savings to the overall
running costs. A bias of all of the cost studies is that all cost assumptions
were largely based on operating time and depreciation of the robotic system
calculation [4]. Despite the increase in cost, robotic systems offer most advan-
tages of laparoscopic surgery with additional features particularly useful in
colorectal surgery.

OPERATING IN CONFINES OF NARROW BONY PELVIS
Robotic rectal surgery has potential advantages over laparoscopic rectal sur-
gery: increased degree of freedom (DOF) of the operating instruments, surgeon
motion filter for tremor-free surgery, high-definition 3-dimensional (3D) im-
ages, and surgeon-controlled camera on a stable platform. One important lim-
itation of laparoscopic surgery is the loss of 2 of the 6 movements of the
surgeon’s hands. In fact, there are concerns that laparoscopic proctectomy
may decrease the width of the radial margin as a result of restricting move-
ments of the surgeon’s hand when performing proctectomy for cancer in a
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