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Abstract

Question: Is there a difference in
cancer-related survival between la-
paroscopic assisted colectomy (LAC)
and open colectomy (OC)? Design:
Randomized controlled trial. Set-
ting: Single-centre trial, Barcelona,
Spain. Patients: Two hundred and
nineteen of 442 eligible patients with
adenocarcinoma of the colon were
included. Patients were excluded if
the tumour was below 15 cm from
the anal verge or was in the trans-
verse colon; if there were distant
metastases, adjacent organ involve-
ment or obstruction; or the patient
had previous colonic surgery. One

hundred and eleven were random-
ized to the LAC group and 108 to
the OC. Interventions: Randomiza-
tion was done the day before sur-
gery. Patients were stratified into 2
groups according to tumour location
(right or left side with respect to
the splenic flexure) and assigned to
the LAC or OC group by means of
sealed opaque envelopes containing
computer-generated random num-
bers. Patients in both groups had sur-
gery by a single gastrointestinal surgi-
cal team. Pre- and postoperative care
was standardized for bowel prep and
perioperative antibiotics. Patients re-
ceived either LAC or OC using a no-
touch technique and initial vascular
ligation. Main outcome measure:
Overall survival. Results: The Cox
model showed that LAC was inde-
pendently associated with reduced
risk of tumour relapse (hazard ratio
0.39, 95% CI 0.19–0.82), death from
any cause (0.48, 0.23–1.01) and
death from a cancer-related cause
(0.38, 0.16–0.91) compared with
OC. This superiority of LAC was
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due to differences in patients with
stage III tumours (freedom from re-
currence p = 0.04, overall survival
p = 0.02, and cancer-related survival
p = 0.006). Conclusion: LAC is more
effective than OC for treatment in
terms of morbidity, hospital stay, tu-
mour recurrence and cancer-related
survival.

Commentary

This month’s article by Lacy and col-
leagues reports the results of a ran-
domized controlled trial comparing
laparoscopic assisted to open colec-
tomy for nonmetastatic colon cancer.
With the introduction and dissemin-
ation of laparoscopic cholecystec-
tomy in the late 1980s and early
1990s, surgeons sought to apply
minimally invasive surgery to a wide
variety of other abdominal proce-
dures, hoping to realize its proposed
benefits: less postoperative pain, re-
duced hospital stays and quicker
postoperative recovery. Although la-
paroscopic approaches for many pro-
cedures have become commonplace,
concern over the possibility of ad-
verse cancer outcomes from the po-
tential dissemination of cancer cells
through port sites has slowed the
adoption of laparoscopic colectomy
for colon cancer.

This is the first published study
comparing the 2 techniques in pa-
tients with colon cancer. In this trial,
219 of a possible 442 eligible patients
with stage I–III colon cancer from 
1 European centre were randomized
to LAC or OC. The authors stated
that the study was designed to deter-
mine whether survival after LAC was
equivalent to that following an open
approach.

Interestingly, they calculated the
sample size needed based on a differ-
ence in survival of 15%, even though
most surgeons and patients would
probably find the 2 procedures in-
equivalent if the difference in cancer
survival were indeed 15%! Those of us
who are statistics aficionados will also
note that the values used in the calcu-

lation are probably reversed: α of 0.20
and β of 0.05, when they probably
meant an α of 0.05 and β of 0.20.

The investigators found that out-
comes were superior in the laparo-
scopic group. The Cox model showed
that the risk of tumour relapse (haz-
ard ratio 0.39, 95% confidence inter-
val 0.19–0.82), death from any cause
(HR 0.48, CI 0.23–1.01) and death
from a cancer-related cause (HR 0.38,
CI 0.16–0.91) were decreased after
LAC compared with OC.

How can this unexpected finding
be explained? Methodologically the
trial was done rigorously (notwith-
standing the sample size calculation).
Patients were randomized, although
the scheme involved concealment in
opaque envelopes, a method with
potential for bias. However, the 2
groups appear to have been similar at
the start of the trial, as revealed by
their baseline characteristics.

Relatively few patients were ex-
cluded from the analysis, and these
because metastatic disease was found
at the time of surgery. The excluded
patients were equally divided be-
tween the groups. Only 2 other pa-
tients were lost to follow-up.

One potential confounder might
be the uneven administration of ad-
juvant therapy, but the authors re-
port that 61% in the LAC and 55% in
the OC group received adjuvant
chemotherapy, so this was unlikely to
have caused a spurious outcome im-
provement in the LAC group.

Finally, patients and surgeons
were not blinded to treatment alloca-
tion. As in many surgical trials, it
would have been impossible to do
so. Lack of blinding may significantly
bias patient assessment in trials where
outcomes are subjective, but that is
not the case here, where survival and
mortality related to all causes and to
cancer were the primary outcomes.

One potential explanation for the
apparent improved outcome for the
LAC group is that the locoregional
recurrence rate was unusually high in
the OC group, possibly making the
outcome in the LAC group appear

to be superior (14% v. 7%). Further-
more, it is worrisome that the num-
bers of lymph nodes identified in
each group were small (LAC mean
7.9, OC mean 7.4, range 1–11). Al-
though the mean number of nodes
was similar in both groups, the rela-
tively small number suggests that the
overall quality of the surgery or path-
ology in both groups from an onco-
logical standpoint may have been
suboptimal. This clinical weakness
may be relevant if the unexpected ap-
parent cancer-related survival benefit
in the LAC group was almost entirely
due to an improvement in the stage
III (node-positive) group only. Al-
though this is interesting, its signifi-
cance is conjectural, since there is no
apparent biological rationale for stage
III carcinomas having a more favour-
able result with LAC.

This trial is important and interest-
ing for several reasons. First, new tech-
nology and surgical procedures are
being introduced with unpreceden-
ted magnitude and rapidity. How to
assess and implement new technology
are issues that should be of concern
not only to health care administrators
but to practising surgeons as well.
The implications are great, ranging
from the cost of new technology, the
need for acquiring new skills and is-
sues of credentialling.

The results of this study themselves
are also of importance to all general
surgeons. People in Canada develop
some 15 000 new colorectal cancers
each year, and most are treated surgi-
cally by general surgeons. Although it
may be debatable whether LAC leads
to better outcomes, results from this
study and other reported case series1

suggest that it is highly unlikely that
LAC worsens cancer-related survival.
Thus, both OC and LAC currently
seem appropriate as options for indi-
viduals requiring surgery for colon
cancer. Whether LAC is offered to pa-
tients may depend on the hospital re-
sources and the individual training of
the surgeons available. As the authors
point out, laparoscopic colectomy
skills are certainly greater than those
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necessary to do laparoscopic chole-
cystectomy. Thus, surgeons wishing
to start performing LACs probably
should not start with cancer patients
but those requiring colectomy for
benign disease.

What are the implications of this
trial? The unexpectedly high rate of
cancer recurrences in the conven-
tional OC group should inspire cau-
tious interpretation of the results of
this trial and emphasize the need for
confirmatory trials. The North Am-
erican Clinical Outcomes of Surgical
Therapy (COST) group has enrolled
about double the number of patients
into a study of similar design. To
date, quality-of-life outcomes have
been reported,2 but not survival.

The results of this trial do raise an
interesting possibility: What if the
COST and other large, well designed
trials show that LAC is not only as
good as but better than open sur-
gery? The finding of a large benefit
from laparoscopic-assisted surgery

would necessitate adoption of the
technique to provide optimal care to
patients. The sudden adoption of
LAC by surgeons who have been
trained in and have primarily used
open surgery for the treatment of
colon cancer could easily result in a
host of unintended consequences,
such as the technical surgical errors
associated with the learning curve for
the new surgical procedure.

Regionalization of surgical pro-
cedures, the most popular health-
policy proposal cited in response to
evidence of outcome variation in sur-
gical procedures, is likely not a prac-
tical option for the treatment of
colon cancer, which is too prevalent
to be regionalized at specific centres.
On the other hand, there is little evi-
dence that the new technical skills in-
volved in such a complex procedure
could be effectively and quickly dis-
seminated to a large number of sur-
geons. Thus, surgical educators, pol-
icy makers and surgical associations

as well as practising surgeons would
have to grapple quickly with the prob-
lems of education and credentialling
of surgeons, a task that might be
enormous.
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