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ABSTRACT

Background. Although complete mesocolic excision
(CME) is supposed to be associated with a higher lymph
node (LN) yield, decreased local recurrence, and survival
improvement, its implementation currently is debated
because the evidence level of these data is rather low and
still not supported by randomized controlled trials.
Method. This is a multicenter, randomized, superior-
ity trial (NCT04871399). The 3-year disease-free survival
(DFS) was the primary end point of the study. The secondary
end points were safety (duration of operation, perioperative
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complications, hospital length of stay), oncologic outcomes
(number of LNs retrieved, 3- and 5-year overall survival,
5-year DFS), and surgery quality (specimen length, area and
integrity rate of mesentery, length of ileocolic and middle-
colic vessels). The trial design required the LN yield to be
higher in the CME group at interim analysis.

Results. Interim data analysis is presented in this report.
The study enrolled 258 patients in nine referral centers. The
number of LNs retrieved was significantly higher after CME
(25 vs. 20; p = 0.012). No differences were observed with
respect to intra- or post-operative complications, postop-
erative mortality, or duration of surgery. The hospital stay
was even shorter after CME (p = 0.039). Quality of surgery
indicators were higher in the CME arm of the study. Survival
data still were not available.

Conclusions. Interim data show that CME for right colon
cancer in referral centers is safe and feasible and does not
increase perioperative complications. The study documented
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with evidence that quality of surgery and LN yield are higher
after CME, and this is essential for continuation of patient
recruitment and implementation of an optimal comparison.
Trial registration The trial was registered at ClinicalTrials.
gov with the code NCT04871399 and with the acronym
CoME-In trial.

Keywords Complete mesocolic excision - Right colon
cancer - Right hemicolectomy - Embryological plane
dissection - Central vascular ligation - Lymphadenectomy -
Randomized controlled trial

Colorectal cancer (CC) is the third most common tumor
worldwide and ranks second in terms of death-related can-
cer/year. Actually, the standard of care is surgery, with
5-year survival rates of 80% or higher for all stages together,
excluding stage IV disease.' Nevertheless, the optimal exten-
sion of lymphadenectomy remains under debate for both
right and left locations. All Western guidelines for the treat-
ment of CC recommend a D2 lymphadenectomy, whereas
the Japanese Society for Cancer of the Colon and Rectum
guidelines suggest a D3 lymph node (LN) dissection.”™

In 1907 Halsted® stated that LN metastases follow a well-
defined and predictable model. According with his theory,
the colonic LN metastases first spread to paracolic LNs,
then to central LN, and finally to other organs,’ In contrast
to the Halsted theory, Fisher® affirmed that LN metastases
spread randomly in an unpredictable way. Furthermore, the
lymph node ratio plays an important role, as several stud-
ies reported that the prognosis of both stages II and III CC
depend on the total number of LN retrieved.

Several authors have reported main differences between
right- and left-sided CC in terms of molecular alterations,
treatment responsiveness, and survival rates.”!? Consistent
with literature data, advanced right-sided (RS) CC has a
poorer prognosis than left-sided (LS) CC. This difference
could be due not only to their molecular alterations but also
to their peculiar lymphatic spread.”!!"!> Recently, Kata-
oka et al.!* demonstrated that RSCCs have higher rates of
skipped node metastasis than LSCCs. These findings con-
firmed the previous reports of Nagasaki et al.'* showing that
central nodes are mostly involved in RSCC compared with
LSCC.

In 2009, Hohenberger et al.'” introduced the new concept
of complete mesocolic excision (CME), which assembles
three fundamental items to the standard concept of right
colectomy as follows: central vascular ligation (CVL),
dissection of the embryologic plane, and resection of a suf-
ficient length of bowel. This procedure aimed to increase
the number of LN retrieved with the routine dissection of
central nodes, preserving the integrity of the anterior and
posterior sheets of the removed mesocolon.

This new technique suddenly raised a great interest
among surgeons, who attempted to demonstrate its supe-
riority over the standard right colectomy. Nevertheless, to
date there aren’t enough data supporting its routine adoption
for RSCC treatment, in terms of both the number of LNs
yielded and the survival rates.'® Although a recent system-
atic review analyzing 21 non-randomized studies reported a
total mean number of 27.45 nodes retrieved as well as 5-year
overall survival (OS) and disease-free survival (DFS) rates
of 84.3% and 82.8% respectively after CME, the authors
concluded that the available data did not support the superi-
ority of CME over standard right colectomy due to the lim-
ited quality of the evidence. Furthermore, Reddavid et al.'®
highlighted the lack of a concrete check of surgery quality to
assess the compliance of the procedures performed with the
CME main issues (number of nodes retrieved, integrity and
area of resected mesocolon, length of ileocolic IC and mid-
dle colic MC vessels, and eventually, Benz classification).

Very recently two randomized controlled trials (RCT)
comparing CME with standard right colectomy have been
published. The RELARC study is a multicenter, high-
volume, phase 3 superiority trial from China, whereas
the Agrusa study is a single-center low-volume trial from
Italy.'”"!8 After the analysis of early outcomes, both trials
concluded that CME is a feasible and safe procedure that
can provide a significantly higher number of nodes retrieved.
However, the RELARC trial documented a significantly
increased risk of intraoperative major vascular injuries in
the CME arm (3% vs. 1%; p = 0.045). Neither study has
reported any survival results for to date.

Our multicenter trial with a large Western population
aims to investigate the three main outcomes of a controlled
CME: the quality of surgery (number of nodes retrieved,
integrity and area of resected mesocolon, length of IC and
MC vessels, and Benz classification), its safety (intra- and
postoperative complications), and its efficacy (early onco-
logic items and survival 1rates).19 In this report, we describe
the interim analysis of the study concerning early results
(safety and quality of surgery, mostly the number of LNs
retrieved). Documentation of a significant increase in the
number of LNs removed in the CME arm after enrollment of
about 50% of the expected patients also is strongly required
by the design of the trial as the essential issue necessary for
continuation of patient recruitment.

METHODS
Study Design

The current study is a randomized, superiority, two-arm,
interventional trial involving nine Italian referral centers

from the Italian Society of Surgical Oncology (SICO). All
consecutive patients with RSCC located between the cecum
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and proximal third of the transverse colon without distant
metastasis were eligible for enrollment in the trial. Patients
needed to meet the following inclusion criteria: age 18-85
years, tumors clinically staged as ¢T2-4aNO0 or cT1-4aN+
according to preoperative staging, American Society of
Anesthesiologists (ASA) physical status score lower than
4, body mass index (BMI) of 30 kg/m? or lower, and ability
to give informed consent. The study excluded patients with-
drawing their consent who had distant metastasis diagnosed
during surgery or who needed unplanned multiorgan resec-
tion. All the inclusion and exclusion criteria are detailed in
the previously published protocol.'”

This study was conducted in accordance with CONSORT
guidelines?® (CONSORT Checklist-SDC1) (Table S1). The
study was ratified by the Institutional Review Board (IRB)
of the San Luigi Gonzaga University Hospital and approved
later by each IRB of the participating centers. The trial was
registered at ClinicalTrials.gov with the code NCT04871399
and with the acronym CoME-in trial.

Randomization and Blinding

Patients were enrolled in the trial by each participating
surgeon after signing the informed consent agreement. The
study was a single-blind trial, with only the patients blinded
to the surgical procedure.

The coordinating center was responsible for patient
allocation (CME or non-CME). The randomization list
was managed through a central computerized module. A
permuted block randomization of size 30 stratified by the
center was centrally implemented. The random assignment
sequence was concealed until the procedure was allocated
to the patients.

No blinding was applied after group assignment. The
assigned arm of the study was communicated to the surgeon
only a few minutes before surgery.

Interventions and Quality Control

The types of surgical interventions are detailed in the
previously published study protocol.!” The anastomoses
were performed manually or mechanically based on each
surgeon’s preference. A strict quality control was applied
to surgery, pathology, and follow-up evaluation. The par-
ticipating surgeons were first evaluated by an independent
committee of experts who analyzed non-edited video of both
the non-CME and CME procedures.

Furthermore, every surgical specimen was carefully
measured according to promotor center indications to assess
its quality according with Benz classification.’! A picture of
the specimen was required for documentation and certifica-
tion of this quality. Following this classification, the surgi-
cal specimens were classified as type O (true CME) when

the dissection was complete, the pedicles of the IC and MC
vessels were connected by tissue of the surgical trunk (lym-
phatic tissue package covering the SMV), and the mesocolic
window had a complete medial frame of mesocolic tissue;
type 1 when the frame of the mesocolic window was not
complete on its medial aspect; type 2 when the frame of the
window had a medial and cranial defect; and type 3 when
the mesocolic window was not detectable.

Two types of protocol deviation were recognized: “con-
tamination” for non-CME and “noncompliance” for CME.
Contamination was the deviation with specimen picture
proof of non-CME quality according to Benz classification
(Benz <1), and noncompliance was the absence of com-
plete dissection in the CME group according to Benz clas-
sification (Benz >0).2! Pathologic analysis was conducted
in accordance with TNM 8th edition.*?

The reasons for patient dropout were identification of
distant metastases during surgery, a final histopathologic
characterization not consistent with the inclusion criteria,
and types of surgery performed differently from right hemi-
colectomy. The follow-up care schedule was reported in the
study protocol.'

Outcomes

The primary outcome was 3-year DFS. The primary end
point results are not available to date due to the recent start-
ing date of the study.

The secondary end points were as follows:

Safety: Duration of operation, intraoperative blood loss,
intraoperative complications, postoperative complications,
hospital length of stay, and postoperative mortality.

Oncologic outcomes: Number of LN retrieved, number
of positive LNs harvested, OS (3- and 5-year time frames),
and 5-year DFS.

Quality of CME: Area of resected mesentery (cm?), rate
of integrity of both the anterior and posterior mesentery cov-
ering layers (%), length from the tumor epicenter to the IC
artery (ICA) ligation (cm), length from the tumor epicenter
to the right branch of the MC artery (MCA) (or origin of
the MCA when requested) ligation, and specimen quality
control according to Benz classification (types 0-3).

Quality of life (QoL): EORTCQLQ-CR29/QLQ-CR30
and SF36.

Statistical Analysis

The descriptive statistics are reported by the intervention
arm summarizing the continuous data as a median with the
interquartile range (IQR). Categorical data are reported as
absolute frequencies and percentages. Wilcoxon-type tests
were performed for continuous variables and the Pearson
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chi-square test or Fisher’s exact test, whatever was appropri-
ate, for the categorical variables.

Interim Analysis

The interim analysis for the interim futility assessment
was reported 12 months after the beginning of the study.
Based on the results of this interim assessment, the study
was stopped if no significant interim increase in LN yield
was documented in the experimental arm.'® The p values for
multiple comparisons have been adjusted via Bonferroni*
correction.

Secondary Outcomes

Univariable logistic regression model estimates for the
binary end points and linear regression model estimates for
continuous ones were performed by considering the inter-
vention as a covariate. Gamma regression models were con-
sidered for positive-skew end points. The model results are
reported as odds ratios (ORs) with p values and 95% confi-
dence intervals (ClIs) for the binary outcome. The estimated
average mean effect (AME) coefficient is reported with a
95% CI for continuous end points. Analyses were performed
using R 3.4.2%* with rms® packages.

Sample Size Calculation

Details of sample size calculation are available in the
study protocol.'?

Role of the Funding Source
The funding source for this study had no role in study

design, data collection, data analysis, data interpretation, or
writing of the report.

FIG.1 CoME-in trial flow-
chart. ‘

RESULTS

Between February 2020 and June 2022, the study enrolled
258 patients and randomly allocated them into two groups
(120 in the non-CME group and 138 in the CME group) in
nine participating centers from the SICO. Seven patients
were excluded from the analysis after randomization because
they did not meet all the inclusion criteria at the final patho-
logic examination. Consequently, 251 patients were included
in the definitive interim analysis: 116 in the non-CME arm
and 135 in CME arm of the study (Fig. 1).

The two groups were well balanced without significant
differences in sex, age, BMI, age-adjusted Charlson Comor-
bidity Index (ACCI), tumor location, and clinical tumor-
node-metastasis stage (CTNM) (Table 1).

The number of LNs retrieved was significantly higher
in the CME group than in the non-CME group (25 vs. 20;
p = 0,012), with an estimated AME of 3.92 (range,
0.85-6.99; Table 2). According to the design of the trial, this
finding was essential to continuation of patient recruitment.
The number of positive nodes was similar in the two arms.

Pathologic outcomes are reported in Table 3. The rate
of radical resection was comparable between the CME and
non-CME groups, with high rates of microscopically mar-
gin-negative resection and no gross or microscopic tumor
residuals (RO, 99% vs. 95%). The median lengths of the
specimen were similar (29 vs. 28 cm). Half of the patients
had pathologic stage II disease, whereas 30% had stage 111
tumor and 19% had stage I tumor, without significant dif-
ferences between the two arms of the study. Most of the
specimens had a moderately differentiated World Health
Organization (WHO) grading.

Evaluation of the fresh specimen quality is detailed in
Table 4. The area of resected mesentery was significantly
greater in the CME group (106 cm?) than in the non-CME
group (98 cm?). Anterior and posterior mesentery sheet

258 Patients enrolled and randomly ’

|

assigned

[ 138 assigned to CME arm 120 assigned to Non-CME arm ]
—>»| 3excluded: 4 excluded:
2 cTINO 1 cTis
1 pTis 1 cTNM stage IV
2 pTNM stage IV
A4

[ 135 included in the analysis ]

116 included in the analysis ]
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TABLE 1 Baseline Overall Non-CME CME p Value*
characteristics (n=251) (n=116) (n=135)
n (%) n (%) n (%)

Sex 0.8

Female 125 (50) 59 (51) 66 (49)

Male 126 (50) 57 (49) 69 (51)

Median age: years (IQR) 74 (14) 74 (13) 73 (15) 0.6

Median BMI: kg/m? (IQR) 26.0 (4.6) 26.3 (4.5) 259 4.5) 0.5

ACCI 0.3

1 1(0.4) 1(0.9) 0(0)

2 15 (6.0) 8 (6.9) 7(5.2)

3 26 (10) 11 (9.5) 15 (11)

4-5 98 (39) 39 (34) 59 (44)

6+ 111 (44) 57 (49) 54 (40)

ASA 0.4

| 8(3.2) 3(2.6) 5(3.8)

I 133 (54) 57 (50) 76 (57)

il 107 (43) 55 (48) 52 (39)

Tumor site 0.8

Ascending 81(32) 38 (33) 43 (32)

Cecum 100 (40) 48 (41) 52 (39)

Distal ascending 1(0.4) 1(0.9) 0(0)

Hepatic flexure 58 (23) 24 (21) 34 (25)

Transverse colon proximal third 11 4.4) 5(4.3) 6(4.4)

cT stage >0.9

cT1 0(0) 0(0) 0(0)

cT2 70 (30) 33 (30) 37 (30)

cT3 144 (62) 67 (61) 77 (62)

cT4 20 (8.5) 10 (9.1) 10 (8.1)

cN stage 0.4

cN+ 99 (42) 50 (45) 49 (40)

cNO 135 (58) 60 (55) 75 (60)

c¢TNM stage 0.7

1 54 (23) 23 (21) 31(25)

I 88 (38) 42 (38) 46 (37)

I 92 (39) 45 (41) 47 (38)

TABLE 2 Interim analysis
assessment

The absolute number of cases and percentages are reported for categorical variables and median with inter-
quartile ranges for quantitative ones for the overall, CME, and non-CME groups.

CME, complete mesocolic excision; IQR, interquartile range; BMI, body mass index; ACCI, age-adjusted
Charlson Comorbidity Index; ASA, American Society of Anesthesiologists class; ¢, clinical tumor stage
according to the 8th TNM system; cN, clinical ndal stage according to the 8th TNM system; ¢cTNM, clinical
TNM stage according to the 8th TNM system

*Pearson’s chi-squared test; Wilcoxon rank sum test; Fisher’s exact test

Overall No-CME CME AME
(n=251) (n=116) (n=135) AME (95% CI)

p Value

Median no. of lymph nodes retrieved IQR) 22 (12) 20 (10) 25 (14) 3.92 (0.85-6.99) 0.012

The median number of lymph nodes retrieved with interquartile ranges for the overall, CME, and non-CME
groups have been reported. The Gamma model estimated treatment effect (AME) has been reported. The
0.025 Bonferroni adjusted alpha value has been considered to assess a significant difference among groups.

CME, complete mesocolic excision; AME, average marginal effect; CI, confidence interval; IQR, interquar-
tile range
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TABLE 3 Pathologic outcomes

Overall No-CME CME p value®
(m=251) (m=116) (n=135)
n (%) n (%) n (%)
Radicality of 0.051
resection
0 243 (97) 109 (95) 134 (99)
1 7(2.8) 6(5.2) 1(0.7)
Median length of 28 (11) 28 (10) 29 (12) >0.9
the specimen:
cm (IQR)
PpTNM stage 0.7
0 0(0) 0(0) 0(0)
I 43 (19) 23 (21) 20 (17)
I 118 (51) 54 (49) 64 (53)
11 70 (30) 33 (30) 37 (31)
v 0(0) 00 0O
pT stage 0.3
pT1 52.0) 3(2.6) 2(1.5)
pT2 55(23) 28 (25) 27 (21)
pT3 157 (64) 67 (59) 90 (69)
pT4 27 (11) 16 (14) 11 (8.5)
PN stage 0.6
NO 170 (69) 77 (68) 93 (71)
pN+ 75 (31) 37 (32) 38 (29)
WHO grading 0.13
Moderately differ- 113 (47) 48 (42) 65 (51)
entiated
Poorly differentiated 88 (37) 49 (43) 39 (31)
Well-differentiated 39 (16) 16 (14) 23 (18)

No. positive lymph  0.00 (1.00) 0.00 (1.00) 0.00 (1.00) 0.4

nodes

The absolute number of cases and percentages have been reported for
categorical variables and median with interquartile ranges for quanti-
tative ones for the overall, CME, and non-CME groups.

CME, complete mesocolic excision; IQR, interquartile range; pTNM,
pathologic TNM stage according to the 8th TNM system; p7, patho-
logic tumor stage according to the 8th TNM system; pN, pathologic
nodal stage according to the 8th TNM system; WHO, World Health
Organization

“Fisher’s exact test, Wilcoxon rank-sum test, Pearson’s chi-square test

integrity was found in 100% of the CME and 92% of the
non-CME specimens (p = 0.016). In the CME group, the
median lengths of the IC vessels (13 vs. 12 cm; p < 0.001)
and MC vessels (14 vs. 12 cm; p = 0.017) were superior.
Most of the CME specimens had a Benz score of 0 (76%),
and none had a Benz score of 3, whereas half of the non-
CME specimens had a Benz score of 1. Contamination
occurred in 24 (20.7%) of 116 patients submitted to the
non-CME procedure, and non-compliance occurred in 29
(21.5%) of the 135 patients with CME dissection.

Finally, an in-depth analysis determined the correla-
tion between the magnitude of protocol deviations and

eight patient-, tumor-, and treatment-related characteristics
(Table S2). Significant correlations were shown between the
type of surgical approach and the incidence of non-compli-
ance in the CME group (p = 0.041), with noncompliance
significantly higher for open procedures than for minimally
invasive dissections. Most of the patients underwent surgery
with a laparoscopic approach (85%), whereas 7.6% were
treated with a robotic approach and 7.2% had open surgery,
with no significant differences observed between the arms
(p =0.057). The rate of conversion from minimally invasive
to open surgery was very low (5.3%).

Most ileocolic anastomoses were performed with a
mechanical intracorporeal technique. The mean duration of
surgery was similar in the two groups (CME [176 min] vs.
non-CME [172 min]; p = 0.6).

In the two arms, the mean blood loss (85 vs. 100 ml;
p = 0.7) and incidence of intraoperative complications
(3% vs. 3%; p < 0.9) also were comparable (Table 5). Only
one major vascular injury occurred in the CME group, at the
site of the superior mesenteric artery (0.7%). The hospital
stay was longer in the non-CME group than in the CME
group (p = 0.039; Table 6).

Postoperative complications (at least one postoperative
event) occurred in 35 (26%) of the CME patients and 36
(31%) of the non-CME patients (p = 0.4). Moderate and
severe complications (Clavien-Dindo >3) were reported in
14 (10.4%) CME patients and 17 (14.6%) non-CME patients
(p = 0.5). Two deaths occurred in the first month after sur-
gery (one in each study arm; p > 0.9).

DISCUSSION

As a new technique, CME remains under investigation.
Although renewed attention to meticulous surgical tech-
nique certainly has its merits, routine implementation of
CME seems currently unfounded for several reasons. First,
in contrast to rectal cancer, local recurrence originating from
an incomplete or non-optimal removal of colonic mesentery
is rare in CC and usually is a manifestation of a systemic dis-
ease. Second, although CME may increase nodal counts and
therefore staging accuracy, this is unlikely to affect survival
because the observed relationship between nodal counts and
outcome in CC is most probably not causal but confounded
by a range of different clinical variables. Third, several lines
of evidence suggest that metastasis to locoregional nodes
occurs early and is a stochastic rather than a stepwise phe-
nomenon in CC, reflecting the tumor host-metastasis rela-
tionship.?® Finally, routine implementation of CME may
cause patient harm by longer operating times, major vascular
damages, and autonomic nerve injuries.

Auvailable data document that CME with central vascular
ligation (CVL) often is a more demanding procedure than
standard right hemicolectomy, almost always has a longer
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TABLE 4 Fresh specimen Overall Non-CME CME p Value?
evaluation (n=251) (n=116) (n=135)
Median area of mesentery: cm (IQR) 100 (64) 98 (48) 106 (73) 0.002
The median integrity of anterior 100 (25) 92 (35) 100 (20) 0.016
and posterior sheet:% (IQR)
Median length of IC vessels: cm (IQR) 12.4 (3.0) 12.0 (3.0) 13.0 (4.0) < 0.001
Median length of MC vessels: cm (IQR) 13.0 (5.0) 12.0 (4.2) 14.0 (4.0) 0.017
Benz score: n (%) < 0.001
0 117 (51) 24 (22) 93 (76)
1 77 (33) 55 (50) 22 (18)
1I 34 (15) 27 (25) 7(5.7)
m 3(1.3) 3(2.8) 0 (0)

The absolute number of cases and percentages have been reported for categorical variables and median
with interquartile ranges for quantitative ones for the overall, CME, and non-CME groups.

CME, complete mesocolic excision; IQR, interquartile range; /C, ileocolic; MC, middle colic

Wilcoxon rank-sum test, Fisher’s exact test

TABLE 5 Surgical outcomes Overall Non-CME CME p value®
(n=251) (n=116) (n=135)
n (%) n (%) n (%)
Type of approach 0.057
Laparoscopic 214 (85) 96 (83) 118 (87)
Open 18(7.2) 13 (11) 5@3.7)
Robotic 19 (7.6) 7 (6.0) 12 (8.9)
Conversion 13 (5.3) 6(5.4) 7(5.3) >0.9
Anastomotic technique 0.3
Manual 17 (6.8) 6(5.2) 11 (8.1)
Mechanical 234 (93) 110 (95) 124 (92)
Anastomosis approach 0.055
Extracorporeal 38 (15) 23 (20) 15(11)
Intracorporeal 213 (85) 93 (80) 120 (89)
Mean duration of operation (min) 174 + 76 172 £ 72 176 + 80 0.6
Mean blood loss (ml) 50 + 85 50 + 100 50 + 85 0.7
Intraoperative complication 8(3) 4(3) 4 (3) >0.9

The Absolute number of cases and percentages have been reported for categorical variables and median
with interquartile ranges for quantitative ones for the overall, CME, and non-CME groups.

CME, complete mesocolic excision

#Pearson’s chi-square test, Wilcoxon rank-sum test; Fisher’s exact test

duration (10-90 min or longer depending on the complete-
ness of the learning curve), can carry a higher morbidity
(longer time to first flatus and major vascular injuries above
all), and also is more challenging based on the high vari-
ability of vascular anatomy. These issues support the actual
debate on the reasons to implement the CME for the treat-
ment of RSCC at least in referral centers.

Above all, three main items currently remain under inves-
tigation: the efficacy of CME in increasing the LN yield,
the risk of intra- and postoperative complications particu-
larly concerning major vessels injuries, and mostly the rela-
tionship between CME and the improvement of survival

outcomes.?’ Another debated point is the identification of
measurable indicators to assess the quality of surgery pro-
vided, which seems essential to standardization of the proce-
dure. For this purpose, Benz et al.?! have recently suggested
four main indicators: the length of the specimen, the length
of resected IC and MC vessels, the area of the resected
mesentery, and its integrity rate.

During the past decade, several systematic reviews and
meta-analysis have effectively evaluated these items with
the aim to crown CME as the standard of care for RSCC
or definitively to reject it.'®?® The postoperative outcomes
of the studies available to date show acceptable findings.
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TABLE 6 Early postoperative outcomes

Overall No-CME CME p value®
(n=251) (n=116) (n=135)
n (%) n (%) n (%)
Postoperative stay >5 165 (66) 84 (72) 81 (60) 0.039
days
Clavien-Dindo 0.5
1-2 40 (56) 19 (53) 21 (60)
>3 31 (44) 17 (47) 14 (40)
30-Day mortality 2(0.8) 1(0.9) 1(0.7) >0.9
90-Day mortality 4(1.6) 3(2.6) 1(0.7) 0.3
Any early complica- 71 (28) 36 (31) 35(26) 0.4

tions (Clavien-
Dindo >1)

The absolute number of cases and percentages have been reported for
categorical variables and median with interquartile ranges for quanti-
tative ones for the overall, CME, and non-CME groups.

CME, complete mesocolic excision

*Wilcoxon rank-sum test, Fisher’s exact test, Pearson’s chi-square test

Surgical complications, 30-day mortality, anastomotic leak
rate, and reoperation rate are consistent with those observed
after standard non-CME right hemicolectomy. Moreover,
survival outcomes often are better than those of standard
procedures.

Unfortunately, these studies had many limitations. First,
most of the studies were case series of a prospective or
retrospective nature, and no level 1 evidence from RCTs is
available. Second, these studies were not homogeneous con-
cerning the outcomes of interest (safety, quality, oncologic
outcomes) because most of them had important missing out-
comes. Third, most of the included patients had early-stage
disease (60.6% stage 0, I, or II). These limitations represent
confounding factors for the final analysis. In the end, most of
these studies concluded that well-designed RCTs are neces-
sary to strengthen the evidence base and eventually to justify
the implementation of routine use of CME.

Actually, only two RCTs comparing CME and non-
CME in RSCC are available in the literature.'”-'® Both the
RELARC'” and Agrusa'® trials reported a significantly
higher number of nodes harvested in the CME arm with-
out any increase in postoperative complications. Otherwise,
these studies did not evaluate the quality of surgery.

The current study not only is the third RCT conducted in
the world, but also is the first Western multicenter nation-
wide high-volume phase 3 superiority trial comparing CME
with non-CME for RSCC. In this trial, the quality of surgery
provided in the CME arm was assessed with the previously
reported four indicators. The length of the specimen was
similar between the two groups. However, the length of
resected ICA and MCA, the area of resected mesentery, and
its integrity rate were significantly superior in the CME arm.

This observation was documented in all the participating
centers, confirming the high quality of surgery performed.
The quality of CME provided to the enrolled patients also
was evaluated with Benz classification.’! We were able to
document a significant higher number of Benz score 0 speci-
mens in the CME arm than in the non-CME arm (76% vs.
22%). Neither of the two previous RCTs evaluated the qual-
ity of surgery with Benz classification.

Despite strict quality control, noncompliance (see defi-
nitions in the Methods section) was identified in 21.5 of
the CME procedures and contamination in 20.7% of the
non-CME procedures. The only significant correlation was
between the magnitude of noncompliance per patient and
the type of approach (Table S2). Furthermore, contami-
nation probably occurred as a result of incorrect surgical
dissection during the non-CME procedure. Because all the
participating surgeons had acquired sufficient experience in
CME dissection, they may have had difficulty keeping to the
non-CME rules.

These protocol violations may potentially have been
responsible, in the intention-to-treat analysis, for an under-
estimation of the difference in number of LNs harvested
between the two arms. However, significant underestimation
appears unlikely because although the patients undergoing
CME had a moderate grade of noncompliance, the number
of nodes yielded was significantly higher in this group than
in the non-CME group.

Nevertheless, we should accept the continued occurrence
of minor deviations considering the complexity of this trial.
Consistent with the design of the study, this interim analysis
documented that the median number of LNs harvested in
the CME group was significantly higher than in the non-
CME group (25 vs. 20). Although a significant relationship
between the number of nodes removed and patients’ sur-
vival has not been documented with sufficient evidence to
date, providing a higher number of nodes with a demanding
procedure that includes a super-extended LN dissection is
essential to demonstrate any oncologic benefits and to con-
tinue enrollment of patients.

Postoperative complications were described as compara-
ble in the CME and non-CME arms of both previous RCTs.
However, the RELARC trial'’ reported that vascular injury
was three times more common among the CME patients.
This is in line with the reports of several non-randomized
studies that documented a significantly increased risk of
major vascular injuries during CME surgery, the majority
of them at the site of the superior mesenteric vein (SMV),
mostly due to central dissection requiring a complete expo-
sure of the SMV and of the Henle trunk. The anatomic varia-
tions of this district may certainly contribute to improvement
in the risk of major vascular injuries.!”* In the current trial,
the prevalence of vascular injury and postoperative com-
plications was comparable in the two groups. The 30- and
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90-day mortality rates after surgery were very low and com-
parable in the two groups.

Although both the Agrusa'® and RELARC! trials
reported a longer duration of surgery in the CME arm, in
our study, the mean time of surgery was only 4 min shorter
in the non-CME arm, without any significant difference.

To our best knowledge this trial is the first multicenter
high-volume RCT from the West comparing the safety and
feasibility of CME with standard right hemicolectomy for
patients with RSCC. In this interim analysis, only the short-
term outcomes are reported, whereas survival outcomes have
not matured to date and are expected in January 2027.

The current trial had some limitations. First, it involved
only Italian referral centers for colorectal surgery with expe-
rienced surgeons and does not represent the reality of pri-
mary care facilities in which surgeons have less expertise.
Second, only patients with a BMI of 30 kg/m? or lower were
included in this study. Both of these limitations may have
contributed to the low perioperative complications and mor-
tality rates and to the short hospital stay and can explain
the relatively short duration of the procedure in the CME
arm without any significant difference with the standard
procedure.

In conclusion, data available from this interim analysis
document that the quality of surgery measured by the length
of the specimen, the area and integrity rate of the resected
mesentery, and the length of IC and MC vessels was higher
in CME arm, confirming that CME is an extended proce-
dure compared with non-CME. In addition, the interim data
show that CME significantly increases the number of LNs
harvested without increasing vascular injuries, postopera-
tive complication rates, postoperative mortality, or length of
hospital stay. Hence CME is a safe and feasible technique,
particularly when performed by experienced surgeons in
referral centers.
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