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The objective of this review is to present a
current opinion on the laparoscopic
management of rectal cancer. We attempt to
give readers a concise insight into the
evidence available in the English language
literature. This paper does not offer a

comprehensive review of the topic; rather it
highlights some relevant issues and then
outlines what role, if any, laparoscopic surgery
should play in the management of rectal
cancer. There are at least four categories for
discussion.

Published Data

The Cochrane review [1] has identified 48
studies with more than 4000 patients. Only
three were RCTs accounting for over 600
patients. However, these RCTs did not comply
with the CONSORT statement [2], as there
was no allocation concealment. Therefore, it is
questionable whether these were truly
randomized. Moreover, two of these three
RCTs provided no data on the distance of the
cancer from the anal verge [3, 4]. It is quite
possible that these trials were about recto-
sigmoid cancer rather than low rectal cancer.
Leung et al. did not provide data on conversion
rates in their first RCT. However, their second
trial is the only RCT which describes primary
outcome and provides 3- and 5-year disease-
free survival rates. The third RCT [5] is a
relatively small trial which does provide data on
the location of tumor from the anal verge.
However, again there are no data provided on
conversion rates or follow-up. None of the
RCTs reported adequacy of resection margins.
The definitive criterion for the evaluation of
LTME (Laparoscopic Total Mesorectal
Excision) as an established therapeutic
technique in curative rectal surgery is the long-

term outcome, particularly the 3- and 5-year
disease-free survival and local recurrence
rates. The Cochrane review showed no
indication of poorer long-term outcome or
higher local recurrence rate of LTME
compared with OTME (Open Total Mesorectal
Excision).
In light of the sub-optimal quality of data, there
is little point at this time in performing meta-
analyses to conclude that laparoscopic surgery
is associated with longer operating time and
fewer complications [6]. The former is hardly a
surprise and the latter is difficult to believe.
Inexperienced readers should not be distracted
by forest and funnel plots, but rather should
focus on the end points of the meta-analysis.
Early recovery as concluded by another meta-
analysis [7] is an example of surrogate end
point, particularly in a socialized healthcare
system. The CLASICC trial provides the only
credible source of truly randomized data,
however, with a 57% conversion rate [8]. This
figure may testify to the good judgment of the
surgeons and may be attributable to non-
selection of patients, but also clearly includes
the learning curve of the surgeons.
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Future Data

The random operation design is usually biased
in favor of widely used operations and
technically simple procedures [9]. In the
specific case of rectal cancer surgery, an RCT
would be biased in favor of conventional
surgery. So the question is what study designs
are available to minimize the inclusion of the
learning curve into an RCT. The process of
care study is a design that measures what is
done to the patient in addition to measuring
what happens to the patient (outcomes) [10].
There are indeed not many examples of
process of care studies. The best example in
rectal surgery is perhaps the Norwegian Rectal

Cancer Project [11]. A 34 % local recurrence
rate initiated implementation of a standardized
total mesorectal excision technique and
retraining of colorectal surgeons resulting in a
decreased recurrence rate to 6%. We suggest
that in order to minimize the inclusion of
learning curves, process of care studies should
be carried out prior to RCT. Currently
ACOSOG is getting ready to launch a new
RCT in the United States on open vs.
laparoscopic rectal surgery for rectal cancer.
Hopefully this trial will include the process of
care design.

Technical Limitations

A limiting factor in laparoscopic low rectal
transection is the fulcrum effect of operating a
stapler through a port. Another limitation is the
degree of angulation of the currently available
staplers. A virtual simulation study has shown
that current staplers will have to go through the
iliac bone to achieve a 90 degree angle at the
levator ani [12]. An additional drawback is the
issue of single vs. multiple firing [13]. In order

to avoid multiple firing, a conventional stapler
may be inserted through a suprapubic incision
subsequently over-sewn around the stapler
shaft [14]. The fulcrum effect, however, will still
be unresolved and the pneumoperitoneum
may become unstable. An alternative would be
to insert a conventional stapler through a hand
port although with the disadvantage of
increased cost.

Robotic Total Mesorectal Excision

According to the Cochrane review,
laparoscopic low anterior resection (LAR) with
total mesorectal excision (TME) for rectal
cancer has several short-term advantages
compared with open LAR with TME [1].
Laparoscopic LAR with TME has resulted in
less blood loss (unclear impact on blood
transfusion requirements), quicker return to
normal diet, and less pain (measured by
narcotic use). No significant differences were
found in length of resection margins or number
of recovered lymph nodes. Mortality and
leakage rates associated with laparoscopic

and open LAR with TME were comparable,
both ranging between 1% and 2%. However,
LAR with TME is associated with longer
operative time and higher cost [15]. Overall 5-
year survival rates from retrospective data for
laparoscopic LAR with TME have ranged from
62% to 92% [1]. The Cochrane review included
one randomized controlled trial of 403 patients,
which reported local recurrence rates of 6.6%
and 4.1% and disease-free survival of 75%
and 78% at 5 years following laparoscopic or
open LAR with TME, respectively [4]. A meta-
analysis of 2,071 patients confirmed that
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laparoscopic LAR with TME resulted in
specimens comparable to its open counterpart,
but offered a lower rate of wound infection (0%
vs. 14%) and earlier postoperative recovery
[7]. Laparoscopic TME for rectal cancer is a
technically challenging procedure due to the
use of non-wristed instruments while working
in the confined space of the pelvis. Recently, a
hybrid technique has been advocated where
robotic surgery was used along with
laparoscopy to undertake LAR [16]. A case-
controlled study included 12 patients either
treated with laparoscopic LAR with TME or
laparoscopic LAR with robotic TME by one
surgeon in 1 year [16]. Laparoscopic LAR with
robotic TME resulted in a median of 4.4 h
operative time, 104 ml estimated blood loss
(EBL), 14 lymph nodes harvested, 3.8 cm
distal margin, and 4.5 days length of stay
(LOS). Similarly, laparoscopic LAR with TME

resulted in a median of 4.3 h operative time,
150 cc EBL, 17 lymph nodes harvested, 3.5
cm distal margin, and 3.6 days LOS [16].
Another study by the same authors was
performed on 33 consecutive patients who
underwent laparoscopic LAR with robotic TME
from 2004 to 2007 [17]. Uninvolved
circumferential margins were obtained in all
cases and postoperative mortality and
morbidity were 0% and 12.8%, respectively.
The median operative time was 4.7 h, the
conversion rate was 2.6%, and the
anastomotic leakage rate was 12.1%. Average
LOS was 4 days, and no local recurrences
were noted at 4-month follow-up. Laparoscopic
LAR with robotic TME is feasible and safe [17];
however, although the stereoscopic vision and
wristed instruments are available with the
robot, operative time is increased [18] and the
additional cost of robotics is of concern.

The Rationale

The purpose of laparoscopic surgery is
certainly not feasibility [19]. It should not be
implemented as yet for hypothetical benefits to
the patients such as not having an incision,
magnified view of the pelvis, or minimal
handling of tumor. Future research should
concentrate on clinical benefits to the patient,
such as accomplishing negative radial
margins, sparing autonomic nerves, and
avoiding ureteral injuries. The CLASICC study
reported a 12% rate of positive circumferential
margin in laparoscopic surgery vs. 6% in open
surgery [8]. In the author’s own unpublished
laparoscopic APR series, the rate of positive
resection margin is 16%. We can be impressed

by beautiful pictures of laparoscopic autonomic
nerve identification [20], but the published data
show a significantly increased rate of sexually
active men reporting impotence or retrograde
ejaculation after laparoscopic surgery [21].
What really would affect the future of
laparoscopic surgery for rectal cancer is
histopathology. Concerns in laparoscopic LAR
and APR are adequate distal resection margin
and a cylinder without a waist [22],
respectively. We believe that the future of
laparoscopic resection for rectal cancer would
be short-lived unless future research is
conducted focusing on clinical outcome
measures rather than surrogate end points.

.
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