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The seminal work of Richard ‘Bill’ Heald in the 1980s paved 
the way for improvements in both local recurrence and 
cancer-free survival rates for patients with non-metastatic 
rectal cancer from 20-45% (1) to <3% (2). The approach 
Heald used was fundamentally anatomical in origin. Rather 
than performing a close rectal dissection he removed en bloc 
the draining lymph nodes from the rectum by performing 
a total mesorectal excision (TME). Although oncological 
improvements have been seen for patients with colon 
cancer these have been far less dramatic than with rectal 
cancer and it is difficult to attribute these to better quality 
colonic surgery, rather these appear to be as a consequence 
of improvements in adjuvant therapies. Indeed, the recent 
focus in colonic cancer surgery outcomes has been driven 
in the main by the introduction of laparoscopic resections 
together with its associated improvements in morbidity and 
length of stay. More recently, several groups have asked 
whether improvements in colon cancer resection technique 
can lead to similar improvements in patient survival and 
local recurrence as were seen with the introduction of 
TME. These new approaches have, in the main, utilised 

a more radical approach with meticulous dissection along 
anatomical planes, an extensive lymphadenectomy and 
ligation of feeding vessels at their origins. Small volume 
reports inspired by data from the pioneers of the technique 
in Erlangen, Germany (3) have demonstrated that these 
operations, coined complete mesocolic excision (CME) 
with central vessel ligation (CVL), can be performed safely 
and appear to lead to improvements in patient disease-free 
survival and local recurrence (4,5). To-date a large scale 
randomised control trial comparing CME with CVL to 
traditional surgery has yet to be performed and is argued 
by some as unfeasible not least as a consequence of surgical 
equipoise. At the end of last year a significant report was 
published by Claus Anders Bertelsen in the December 
issue of Lancet Oncology detailing a large retrospective study 
on outcomes following CME and CVL in comparison to 
standard surgery (6).

Bertelsen’s work is a further study that convincingly 
demonstrates that CME, in European hands, improves 
survival for all non-metastatic stages of colon cancer (I-III). 
The study performed between 2008 and 2011 involved 
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four centres. One centre performed CME and the three 
others non-CME. Data was collected retrospectively for 
stage I-III, colonic resections involving 364 patients in 
the experimental arm and 1,031 in the control group. For 
all stages of colon cancer operated on, 4-year disease-free 
survival was improved by approximately 10% in patients 
undergoing CME. These improvements were most marked 
for stage I and II disease. On regression analysis CME was 
found to be an independent predictive factor for disease free 
survival for all stages analysed.

From a demographic perspective the two groups were 
generally well matched. The CME group had a larger 
proportion of extended right hemicolectomies performed 
than non-CME and predictably there were a larger 
proportion of open operations in the CME group although 
still almost 50% of CME resections were laparoscopic. 
Although larger numbers of lymph nodes were identified 
in the CME resections there was no evidence of stage 
migration. A larger proportion of patients in the CME 
group with stage II disease received chemotherapy; however 
this was not found to be an independent predictive factor 
for disease free survival on regression analysis. It does 
however remain to be determined whether the results 
presented are entirely attributable to the CME technique 
or related to institutional differences. No historical data, 
for example, are provided showing equivalence in outcomes 
in a pre-CME era between the four centres. The authors 
acknowledge a further potential minor confounder in 
relation to the use of methylene blue injection to improve 
pathological yields of lymph nodes in the CME group. The 
fact that stage migration was not observed suggests that this 
minor confounder, even if present, plays only a minor role. 
No data are also provided in the paper as to complication 
rates although it has been shown before in other studies that 
CME is likely as safe as traditional surgery (3). Mortality 
rates were comparable between the two groups.

This Danish study is important not only for its size and 
convincing collection of data but also for the questions it raises 
in relation to the aetiology of the oncological improvements 
seen. It has been argued by some that CME with CVL is no 
different from good quality colon cancer surgery (7). In the 
Far East, although not having used the same nomenclature, 
similar approaches described as D3 lymphadenectomies, have 
been used for some time as standard of care in stage II and III 
disease (8). Furthermore, comparing oncological outcomes 
following an eastern style D3 lymphadenectomy and CME 
are essentially equivalent (9). It is also unclear through which 
mechanism CME achieves its benefit i.e., Halsted or Cady-

Fisher like mechanisms (10). It appears that stage migration 
is unlikely to be a predominant mechanism for the apparent 
benefits with CME and therefore the role of the super-high 
pedicle ligation also remains uncertain. The importance of 
sharp dissection, paying particular attention to not disturbing 
peritoneal planes as with TME appears to be of utmost 
importance. Many clinical and scientific questions are raised 
by the data surrounding CME and with time the various 
components will likely become stratified according to their 
relative importance.

Evidently, and based on this important study, CME-
type surgery provides an important advance for improving 
outcomes for patients with stage I-III colon cancer. In 
perspective, the oncological improvements seen with 
CME surgery exceed those shown to be attributable to 
adjuvant chemotherapy. Although these data presented are 
of a lower evidence level than a formal RCT the authors 
are quick to point that currently a RCT would be near 
impossible to perform. There have been several other large 
retrospective and prospective non-randomised studies 
looking at CME-type surgery. In addition there have been 
two recent systematic reviews similarly concluding that 
CME surgery is likely oncologically superior to standard 
surgery and doesn’t appear to carry an increased morbidity 
(11,12). There is therefore a reasonable weight of evidence 
in support of accepting CME as standard of care despite a 
RCT having not taken place. Several important questions 
however remain in relation to its application, driven in 
part by the lack of understanding of the mechanism of the 
apparent effect. These include the necessity of CVL with 
CME, complication rates compared to standard surgery 
and whether a laparoscopic approach is as good as open 
when applying CME principles. Some of these questions 
could be addressed by a suitably organised RCT. It appears 
that CME-type surgery is here to stay and it follows that 
standardisation, training and nomenclature need to be 
internationally agreed upon. With time we may find that 
this radical form of surgery is not necessary for all patients 
but at present we feel that the principles of CME should be 
embraced by the surgical community.
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