Complete mesocolic excision for colon cancer is technically
challenging but the most oncological appealing
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Introduction

We read with really great interest the paper published by
Gao et al. in Annals of Surgery (1). The authors presented
the 3-year interim results of the Efficacy Study of Complete
Mesocolic Excision, which is a prospective, non-randomized
study with a planned duration of 5 years, started in 2012 (1).
The main objective of this study is to evaluate the safety
and effectiveness of complete mesocolic excision for colon
cancer treatment. Gao ef 4/. included 220 and 110 patients
in the CME and conventional surgery groups, respectively.
An important strength of the current study is the evaluation
of the specimens by blinded third-party experts (1).
Complete mesocolic excision with central vascular
ligation (CME-CVL) for colon cancer represents nothing
more than reiteration of the most classical principles
of surgical oncology, such as accurate tissue dissection,
following embryological planes, with ligation of the feeding
arteries at their origin (2,3). The CME-CVL, which follows
the same principles as total mesorectal excision for rectal
cancer, was proposed by Hohenberger ez 4l; the group from
Erlangen Germany reported a reduction in local 5-year
recurrences from 6.5% to 3.6%, with increasing in the
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cancer related 5-year survival rate from 82.1% to 89.1% (4).
The current evidence shows that CME-CVL offers better
resected specimens, with higher mesenteric area, higher
distance tumor to high tie, and higher number of resected
lymph nodes (5,6). However, there is an ongoing debate
in the literature regarding the benefit/risk ratio for CME-
CVL technique, with contradictory long-term oncological
results of two recent systematic reviews (7,8). Alhassan ez al.
meta-analyzed the results of 14 studies, with 1,166 and
945 patients in the CME-CVL and non-CME groups,
respectively (8). The overall complication rate in the CME
and non-CME groups was 22.5% and 19.6%, with no
differences for anastomotic leakage rates. The CME group
was associated with a lower local recurrence rate in two
studies and a better DFS in three out of 14 studies (8).

Methods

We performed an electronic literature search about the
current topic in PubMed/Medline and Google Scholar
databases. The search strategy used in PubMed was: ((colon
cancer) AND ((complete mesocolic excision[Title/Abstract])
OR D3 lymphadenectomy|Title/Abstract])) (see Table I).
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Table 1 Search strategy used in PubMed/Medline

Translational Gastroenterology and Hepatology, 2018

Search Add to builder Query Items found

#3 Add Search (colon cancer) AND ((complete mesocolic excision[Title/Abstract]) OR D3 238
lymphadenectomy[Title/Abstract])

#2 Add Search (complete mesocolic excision[Title/Abstract]) OR D3 lymphadenectomy 334
[Title/Abstract]

#1 Add Search colon cancer 128,588

Table 2 Studies which compare complete mesocolic excision with conventional surgery for colon cancer

First author/country/ Overall . No. of
publishing year/ No.. of complications Mortality lymph  Oncological outcomes
reference patients (%) (%) nodes
Gao, China, CME: 220 25 0.4 24 3-year LRR: 100%; 3-year OS: 97.2%; 3-year DFS: 92.2%
2018 (1) Non-CME: 110 17.2 0.9 20 3-year LRR: 90.2%; 3-year OS: 98.3%; 3-year DFS: 90%
Agalianos, CME: 145 - 13.79 27 5-year OS: 81.3%; 5-year DFS: 84.6%
Greece, 2017 (9) Non-CME: 145 - 24.31 18 5-year OS: 70.9%; 5-year DFS: 76.4%
Bertelsen, Denmark, CME: 529 30.6 6.2 (90-day) 36 5-year OS: 74.9%; 4-year DFS: 85.8%
2016 (10,11) Non-CME: 1701 28.5 4.9 (90-day) 20 5-year OS: 69.8%; 4-year DFS: 73.4%
Merkel, Germany, CME: 1099 21.3 2.7 25 5-year LRR: 1 (stage |, ll); 4 (stage Ill)
2016 (12) 5-year OS: 83 (stage I, Il); 69 (stage Ill)
5-year DSS: 95 (stage |, Il); 81 (stage Ill)
Non-CME: 429 17.2 3.7 25 5-year LRR: 2% (stage |, Il); 15% (stage III)
5-year OS: 86% (stage I, Il); 53% (stage IlI)
5-year DSS: 90% (stage |, Il); 62% (stage IlI)
Kotake, Japan, CME: 463 - 18.1 5-year OS: 91.9% (only pT2)
2015 (13) Non-CME: 463 - 11.6 5-year OS: 90.6% (only pT2)
Storli, Norway, CME: 89 - 2.8 16.1 3-year LRR: 1.2%; 3-year OS: 88.1%; 3-year DFS: 82.1%
2014 (14) Non-CME: 105 - 8.8 14.8  3-year LRR: 2.9%; 3-year OS: 79.0%; 3-year DFS: 74.3%

LRR, local recurrence rate; OS, overall survival; DFS, disease free survival; DSS, disease specific survival.

Oncological outcomes

The long-term oncological outcomes of studies comparing
CME with conventional colonic resections are summarized
in Table 2. Gao et al. found a statistically significant lower
local recurrence rate in the CME group (100% vs. 90.2%,
P<0.001), with no differences regarding 3-year overall
survival (OS), disease free survival (DFS) or metastasis
free survival (MFS) survival (1). An er al. compared the
oncological outcomes in 34 patients from laparoscopic
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CME group with 81 patients from non-CME group (15).
CME group presented more retrieved lymph nodes
(P<0.001) and less blood loss (P=0.016). Although there
were no differences regarding 5-year DFS, the 5-year OS
was 100% and 89.5% in the CME and non-CME groups,
respectively (P<0.05) (15). Another study, comparing
97 CME and 95 non-CME patients, showed a 3-year OS
of 88% compared to 71% (P=0.003); with a 3-year DSS of
97% wvs. 86% for stage II; and 86% versus 67% for stage 111
patients (16).
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MCA (94.6%)

Figure 1 The boundaries of the D3 area (green area) and the
frequency of presence for the ileocolic artery (ICA), right colic
artery (RCA), and middle colic artery (MCA). It can be observed
the ICA and RCA crossing lengths, and the pooled distance
between the ICA to RCA origin distance [Figure reproduced from
(20), CC BY license].

Perioperative outcomes

In terms of perioperative outcomes, the study coming from
Peking University People’s Hospital Beijing revealed no
differences for postoperative complication rate, with less
intraoperative blood loss and one day shorter hospital stay
for the CME patients (see Table 2) (1).

Analysis of the short-term postoperative adverse outcomes
from the Swedish Colorectal Cancer Registry revealed
a proportion of CME resections of 14.8% in the 90-day
reoperation or mortality group vs. 19.5% in the control
group (17). The odds ratio for short-term mortality or
reoperation after CME was 0.82 (95% CI, 0.47-1.10,
P=0.15), with lower values in the later part of the study and
high-volume centers (17). Analysis of a consecutive patients
series after the introduction of CME technique revealed a
complication rate of 47%, with severe complications (grade
IIT and IV Clavien Dindo) in 15% of cases (18). Zurleni et 4.
published their cohort study with historical controls and
showed a postoperative complication rate of 21.6% in CME
and 17.8% in the non-CME group (P>0.05) (16).

Bertelsen ez al. showed that CME for right-sided tumors
is associated, in long-term evaluation, neither with bowel
dysfunction nor lower quality of life (19). Evaluating
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762 patients the authors revealed that CME was not associated
with increased diarrhea (OR =1.07, P=0.84) or lower score
on QLQ-C30 questionnaire (OR =0.84, P=0.50) (19).

Although oncologically appealing, the CME-CVL is a
technically demanding technique and requires a thorough
understanding of the complex tridimensional vascular
anatomy inside the base of the mesentery and mesocolon (20)
(see Figure I). A recent meta-analysis of 45 studies, with
6,090 specimens, revealed a prevalence of the ileocolic,
right colic and middle colic arteries of 99.8%, 60.1% and
94.6%, respectively (20). Based on a pooled prevalence
from this large dataset, a standardized terminology of the
Henle trunk, present in 89.7% of cases, was proposed (20)
(see Figure 2). The meta-analysis of 78 studies including
18,369 specimens showed that the first jejunopancreatic
vein, which has as affluents the inferior pancreaticoduodenal
and a variable number of jejunal veins, has a mean diameter
of 5.37 mm and a trajectory anterior to the superior
mesenteric artery in 28.2% (3).

Quality of the resected specimen

Regarding the resected specimen, the laparoscopic approach
offers the same quality as the open approach in CME-CVL:
retrieved lymph nodes [mean difference (MD) =-1.06,
P=0.42] and tumor to high tie distance (MD =14.26 cm,
P=0.13); the surface of the resected mesocolon was higher in
the laparoscopic CME (MD =11.75 cm’, P<0.001) (21). On
the other hand, laparoscopy is superior in all perioperative
outcomes and at least non-inferior in long-term oncological
outcomes (21). In the study of Gao et al., the CME resected
specimen presented a higher number of resected lymph
nodes (24 vs. 20, P=0.002), and all the morphometric data
of the resected specimen, such as area of the mesentery
(right colon: 13,052 vs. 9,093 mm’; sigmoid colon: 10,317
vs. 7475 mm’) and tumor to high tie distance (right colon:
129 vs. 113 cm; sigmoid colon: 143 vs. 121 cm), favoring
CME (1) (see Table 2). Olofsson et al. investigated the
clinical data for ceacum and ascending colon tumors, from
Swedish Colorectal Cancer Registry, related to oncological
impact of central ligation of (I) ileocolic +/- right colic
vessels (390 patients); (II) ileocolic and right branch of the
middle colic (1,360 patients); and (III) ileocolic and middle
colic vessels (334 patients) (22). There were no differences
regarding 3-year OS, 3-year DFS, and local recurrence rate,
with an increase of perioperative mortality from 0.8% to
3.6% with extended resections (P=0.025) (22).
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Figure 2 The proposed standardized terminology for Henle trunk surgical anatomy. ASPDV, anterosuperior pancreaticoduodenal vein;

RGEYV, right gastroepiploic vein; RCV, right colic vein; SRCV, superior right colic vein. To proposed a common terminology for Henle

trunk, we grouped all the anatomical variants with a pooled prevalence less than 5.0% in the ‘other’ group of “Type VI'. Should be noted

that Type I has the highest pooled prevalence, and the Type V the lowest [Figure reproduced from (20), CC BY license].

Conclusions

The complete mesocolic excision with central vascular
ligation for colon cancer offers better quality of the resected
specimens. The oncological outcomes seem to be superior
and not counterbalanced by an increased morbidity for
surgeons with appropriate training.
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