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Ortenzi 4, Ugo Elmore °, Claudio Belluco ®, Riccardo Rosati 7, Marco Guerrieri 4, Antonino
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Abstract

BACKGROUND: Global experience with splenic flexure cancer is limited because of its
low incidence. Both limited (segmental) and extended resections are performed, because

agreement on which is the adequate procedure has not been reached.

OBJECTIVE: The purpose of this study was to investigate whether segmental resection is
as safe and effective as extended resection.

DESIGN: This nationwide retrospective cohort study included all consecutive resections of
splenic flecure cancer between January 2006 and December 2016 using data from the
National Colorectal Cancer Network of the Italian Society of Surgical Oncology following

the guidelines set out in the STROBE statement.
SETTING: Data were obtained for 31 Italian Referral Centers for Colorectal Surgery.

PATIENTS: A total of 1304 patients were submitted to resection of the splenic flexure (n =
791, 60.7%) or extended procedures (extended right and left colectomies; n = 513,
39.3%).

MAIN OUTCOME MEASURES: We evaluated Clavien-Dindo =3 postoperative
complications and oncological (humber of lymph nodes removed, length of free proximal

and distal margins, rate of RO resections) and survival outcomes.

RESULTS: The 2 arms were well balanced in regard to sex, BMI, ASA and Eastern
Cooperative Oncology Group scores, and disease stage. Limited resection was performed
more frequently using a minimally invasive approach (62.1% vs 50.9%, p <0.001) and



with shorter operation times than extended procedures (165 vs 189 minutes, p < 0.001),
but the same Clavien-Dindo =3 postoperative complications (6.44% vs 6.43%, p = 0.99),
30-day mortality (0.63% vs 0.38%), oncological outcomes, and survival rates (5-year

overall survival 0.84 vs 0.83, 5-year progression-free survival 0.85 vs 0.84).

LIMITATIONS: There are limitations inherent to the retrospective nature of the study and a
potential lack of consistency in treatment across centers over time. Indications as to why a

specific operation was chosen were based mostly on surgeons’ beliefs.

CONCLUSIONS: Segmental resection is a safe and effective treatment option for cancer

of the splenic flexure.
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Cancer of the splenic flexure; Extended left colectomy; Extended right colectomy; Limited
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Cancer of the splenic flexure (SFC) is defined as a tumor that arises between the distal
third of the transverse colon and the proximal third of the descending colon.'? Cancer of
the splenic flexure is uncommon, representing only 3% to 5% of all colon cancers, and is
often associated with a worse prognosis due to the advanced stage at diagnosis and
increased risk of bowel obstruction.’* In most reports, SFC is associated with a high risk
of obstruction, postoperative complications, and perioperative mortality with low 5-year

overall survival (OS), even after curative resection, and in patients without obstruction.’

Globally, experience with SFC is limited due to its low incidence,’* and no consensus has
been reached regarding the optimal procedure, extended or limited resections.>® The main
conventional surgical treatments for SFC include limited (segmental) resection of the
splenic flexure (RSF)’~'" and extended procedures (ER), mostly extended left'>-'4 and right
colectomy (ELC and ERC)'®'6 based on the assumption that the more extended the

resection, the more successful the oncological outcome and survival.

During the past 10 years, many studies have investigated the type of surgical approach,

comparing open and minimally invasive (M) techniques.”"" A limitation of these studies is
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that they are usually single-center retrospective reports with restricted sample sizes, and
they have low statistical power for identifying significant differences in surgical
complications and oncological outcomes in subgroups of patients undergoing different

types of resection (limited vs extended) and surgical approaches (open vs Ml).

Using data from the National Colorectal Cancer Network of the Italian Society of Surgical
Oncology, we included all consecutive patients with SFC in a nationwide, retrospective,
multicenter study. The aim of this study was to investigate whether the easier and bowel-
sparing limited RSF can achieve early and late outcomes comparable to those observed
after ER.

MATERIALS AND METHODS

Study Population and Design

A nationwide retrospective cohort study was performed in 31 Italian high-volume referral
centers for colorectal surgery following the guidelines set out in the STROBE statement.'’
All consecutive patients diagnosed with SFC and treated with curative intent between
January 2006 and December 2016 were included in the study (Supplemental Data). The
splenic flexure was defined as the portion of the bowel located from the distal third of the

transverse colon to the proximal third of the left colon.1,2,12

Patients younger than 18 years of age, patients with a primary diagnosis of IBD or
diverticular disease, and patients with benign or metastatic tumors were excluded (Fig. 1).
All patients fulfilling the inclusion criteria were included in 1 of 2 arms based on the type of
surgical resection received: arm A (RSF) or arm B (ER). Subtotal and total colectomy were
excluded from the analyses, because the indication for these procedures was always
mandatory (repeated recurrence, familial adenomatous polyposis, Lynch, or other genetic

syndromes).

Follow-up was performed according to the guidelines of the Italian Association of Medical
Oncology (Supplemental Data).’®

Study Variables

The demographic variables were age, sex, weight, BMI, Eastern Cooperative Oncology

Group grade, Age-Adjusted Comorbidity Index score, and ASA score. The surgical



technique variables were clinical setting (emergency vs elective surgery), type of approach
(open vs MI), conversion rate, type of resection (arm A vs B), procedure duration, vascular
ligation, and blood loss. Postoperative variables included Clavien-Dindo =3 complications,
reoperation, 30-day mortality, and length of stay (LoS). Pathological variables were total
number of lymph nodes (LNs) retrieved, number of metastatic LNs, length of the
specimen, length of the proximal and distal margins, vascular invasion, lymphatic invasion,
RO resection rate, definitive postoperative Union for International Cancer Control staging
(pT, pN, and pM according to the 8th pTNM staging system),'® and 5-year OS and
progression-free (PFS) survival.

All included patients were submitted to the same preoperative workup and staging, which
encompassed endoscopy with biopsy, CEA serum test, and chest-abdomen CT scan. In
the case of emergency surgery, all patients were submitted to a preoperative CT scan,
whereas endoscopy was performed only when transtumoral stenting was indicated as a
bridge to surgery. Emergency surgery was defined as an unplanned procedure performed
in patients referred to the Emergency Department because of perforation, severe bleeding,
or bowel obstruction unsuitable to endoscopic stenting. All planned surgical procedures

performed for uncomplicated disease at presentation were defined as elective surgery.
Surgical Techniques

Three different types of procedures were considered for inclusion in the study: ERC, RSF,
and ELC. Extended right colectomy consisted of resection from the last 10 cm of the
terminal ileum to the middle descending colon. Therefore, ligation of the ileocolic vessels,
the right colic vessels when present, the middle colic artery (MCA), and the left colic artery
(LCA) at its origin from the inferior mesenteric artery (IMA) was performed; the
anastomosis was between the distal ileum and the descending colon.'®'6 Resection of the
splenic flexure was defined as resection of the bowel between the left branch of the MCA
and the LCA at its origin from the IMA48.11.16: the anastomosis was between the middle
transverse colon and the middle descending colon. Extended left colectomy consisted of
resection from the middle transverse colon to the rectosigmoid junction, with ligation of the
left branch of the MCA and IMA®%2021; the colorectal anastomosis was mostly mechanical.

To assess the quality of surgery, all operative reports were reviewed at each participating
center and proper ligation of the LCA, left or main branch of the MCA, IMA, and ileocolic
artery, and/or approximate peripheral ligations assessed.



The indication for RSF or ER was mostly dependent on surgeon preference and belief.
Although most surgeons actually perform RSF, many others still prefer extended
procedures based on the assumption that the more extended the resection, the more

successful the oncological and ileocolic (Supplemental Table 1).
Pathology

Pathological staging was performed according to the American Joint Committee on Cancer
(AJCC) staging system. Before 2010, patients were staged according to the TNM 6th
edition,?? whereas, after 2010, the TNM 7th edition?® was used. We proceeded to re-

classify all cases referring to the TNM 8th edition.™®

The length of the specimen and distance of the tumor from the distal and proximal margins
were calculated ex vivo before formalin fixation. Residual tumor was registered according
to the AJCC staging system, 7th edition, and lymphatic and vascular invasion was
registered according to the AJCC staging system, 8th edition.

Statistical Analysis

Continuous variables were reported as mean and SD for normally distributed variables and
as median and interquartile range (IQR) for nonnormal distributions. Categorical variables
were reported as frequencies and percentages. Normality distribution was tested using the
Shapiro-Wilk normality test.

Univariate analysis of the differences between subgroups of patients was performed using
the x? test for categorical data (with Fisher correction when needed) and ANOVA or the
nonparametric Kruskal-Wallis test for continuous variables depending on their distribution.
Univariate analysis of the differences between the 2 patient arms was performed using the
Student t test or, when appropriate, the nonparametric Mann-Whitney U test for continuous
variables and the x?test or the Fisher test (when the hypotheses to conduct a x? test were
not met) for categorical data.

To identify potential predictors of clinical outcomes (postoperative complications,
anastomotic leak, 30-day mortality, reoperation), multivariable analysis using logistic
regression models was performed. The covariates included in the final model were those

with a univariate p value <0.05. Results are expressed as ORs with 95% Cls.



Overall survival and PFS were analyzed by the Kaplan-Meier survival analysis and
subgroups of patients compared by the log-rank test. Multivariable survival analyses were

conducted using a multivariable semiparametric Cox model.

For all tests, the significance level was set at the conventional p < 0.05. The results were

analyzed using StataSE 15 statistical software (Stata Corp, College Station, TX).

RESULTS

Patient Characteristics and Perioperative Outcomes

Of 1555 observed patients, 1304 were included in the study and grouped into the 2 arms
based on the type of surgical resection: arm A, RSF (n = 791 patients, 60.66%), and arm
B, ER (n = 513 patients; Table 1). One hundred patients were submitted to ERC (7.66%)
and 413 to ELC (31.67%). The median age of the patient population was 68.9 years, and
the male/female ratio was 1.28:1.

Both arms had a similar distribution of sex, BMI, and ASA and Eastern Cooperative
Oncology Group scores (Table 1). Patient age and Age-Adjusted Comorbidity Index
scores were significantly different between arms A and B, with both higher in patients
undergoing RSF (p = 0.001 and 0.006).

An MI approach was adopted in 751 patients (57.54%). The conversion rate was 7.32%.
The type of approach adopted in the different procedures was significantly different, with a
higher rate of Ml surgery in arm A (p < 0.001, Table 2). The median duration of surgery
was significantly lower in arm A (165 minutes, range 120-210 minutes) compared to arm B
(189 minutes, range 140-240 minutes; p < 0.001, Table 2). Ten patients underwent
combined multivisceral resection (2.3%, Supplemental Table 2; Supplemental Data).
There were no differences in estimated blood loss, use of diverting ileostomy, or Hartmann
procedure (Supplemental Data). Adjuvant chemotherapy was administered to
approximately 30% of patients without any significant difference between the 2 arms
(Table 2; Supplemental Table 3; Supplemental Data).

Pathological Characteristics

The distribution of pathological pT, pN, and pTNM stages according to the TNM 8th edition

was homogeneous inarms Aand B (p = 0.3, p = 0.71, and p = 027), and the residual



tumor grade and lymphatic and vascular invasion, as well (Table 3). The median length of
the specimen was significantly different among subgroups of patients (p = 0.001) and
between arms A and B (20 and 26 cm, p < 0.0001).

Although longer than the requested length for adequate oncological resection (5 cm),
median proximal and distal free resection margins were significantly different between
arms A and B (p = 0.0037 and p < 0.0001). However, a quarter of patients in both arms
had a distal free margin length <5 cm (Supplemental Table 4).

The median number of LNs removed was significantly different both among all groups (p <
0.0001) and between arms A and B (p < 0.0001), because fewer were counted after RSF
(Table 3). However, in arm A, the median number of LNs retrieved was 16.85 (IQR 12—
20), which is consistent with the threshold number of nodes requested for adequate

dissection (ie, 12).
Postoperative Outcomes

The postoperative complications, reoperation rate, LoS, and 30-day mortality are detailed
in Table 4. There were no significant differences in the postoperative complications among
subgroups of patients (p = 0.81) or between arms A and B (p = 0.99). In the multivariable
analysis, only an ASA score of 4 (HR, 15.63; 95% ClI, 3.3-74.02; p = 0.001) and procedure
duration (HR, 1.001; 95% CI, 1.00-1.02; p < 0.002) were independent risk factors for

postoperative complications (Supplemental Table 5).

The rate of anastomotic leak was 4.0% after ERC, 0.96% after ELC, and 3.16% after RFS
(p =0.74). Comparing arm B (2.53%) to arm A revealed no significant difference (p =
0.71). In the multivariable analysis, only procedure duration (HR, 1.01; 95% ClI, 1.00-1.02;
p=0.03) was an independent risk factor for anastomotic leak (Supplemental Table 6).

The reoperation rate was 5.3% after RSF, 6.0% after ERC, and 6.05% after ELC, with no
significant difference between arms A and B (p = 0.6). The median LoS was shorter after
RFS (7 (IQR 6-10) days) than after ELC (8 (IQR 6-10) days) and ERC (9 (IQR 6-12)
days; p = 0.02).

Postoperative mortality was very low (<1.0%) and similar among groups (p = 0.46), and
there was no significant difference between arms A and B (0.63% and 0.38%, p= 0.6).
Because of the small sample size, a multivariable analysis of 30-day mortality would not

be reliable.



Long-term Oncological Outcomes

The median follow-up period was 46 months (IQR, 0-150); it was 48 months (IQR 4-151)
in arm A and 45 months (IQR 1-149) in arm B. Kaplan-Meier survival rates were not
different among resection-type groups. Cumulative 5-year OS was 0.84 (95% ClI, 0.81—
0.88) in RFS, 0.77 (95% ClI, 0.64-0.86) in ERC, and 0.84 (95% CI, 0.80-0.88) in ELC,
whereas the PFS was 0.85 (95% ClI, 0.81-0.88) in RSF, 0.78 (95% ClI, 0.64-0.87) in ERC,
and 0.86 (95% ClI, 0.81-0.89) in ELC.

The cumulative 5-year OS and PFS were comparable in arms A and B (0.84 vs 0.83 (95%
Cl, 0.80-0.88), p = 0.9 and 0.85 vs 0.84 (95% CI, 0.80-0.88), p = 0.14; Fig. 2;
Supplemental Figure 1; Supplemental Table 7; Supplemental Table 8).

In the multivariable analysis, age, pTNM stage Ill, and lymphatic invasion were significant
independent risk factors for survival, whereas adjuvant chemotherapy was a near-
significant protective factor (HR 0.62; p = 0.057). Age (HR 1.02; p = 0.006) and pTNM
stage Ill (HR 2.5; p = 0.011) were also significant independent predictors of PFS (Table 5).

DISCUSSION

Some authors have recommended ERC or ELC to achieve better oncological outcomes for
patients with SFC ''° based mainly on the well-established assumption that more
extensive resection favors prolonged survival. In contrast, other investigators® have
reported in studies with small sample sizes that, because SFC does not carry a worse
prognosis or exhibit wider locoregional LN spread than colon cancer at other sites, ER and

higher LN retrieval are unnecessary.

In the present study, although the lengths of the specimen and the proximal and distal free
margins were significantly longer after ER, a median free margin longer than the threshold
of 5 cm requested for adequate oncological resection was observed after limited resection.
Furthermore, despite the number of total LNs retrieved being objectively higher after ER, in
RSF the number of LNs was always consistent with the threshold requested for an
adequate dissection (ie, 12). The extent of nodal dissection (mostly D2) and the length of
bowel resection (5 cm from tumor margins) are certainly less extensive than those adopted
in Eastern countries were D3 dissection and more than 10 cm of proximal and distal

resection margins are recommended (Supplemental Data).?425



During the past 10 years, many studies have investigated the type of surgical approach for
SFC, comparing open and Ml techniques.’”~!" Several laparoscopic colorectal surgeons
have considered MI splenic flexure mobilization a difficult procedure?®2” compared to an
open approach in terms of intraoperative complications and blood loss. Other reports of Mi
RSF have had an average operative time increased more than an hour because of the
technical difficulty.”-?® However, compared to more extended procedures, Ml RSF is often

reported as being easier and less time-consuming.

In the present series, we analyzed the type of approach in the different types of
procedures performed. An Ml approach was used in 57% of all patients included in the
study and the conversion rate was rather low. The MI approach rate was higher for RSF
than ER (p < 0.001). In addition, the median procedure duration was significantly shorter
for RSF than ER.

In the literature, postoperative complications and mortality after surgery for SFC have often
been reported at higher rates than surgery for colon cancer at other sites. Adridge et al’
concluded that SFC is associated with the highest postoperative cardiopulmonary
complications (36%) and in-hospital mortality (18%). In Irshad’s study,?® postoperative
complications and 30-day mortality rates were higher for SFC than for colon cancers at

other sites.

In the present series, both morbidity and 30-day mortality were particularly low, without
differences among RSF and ER. More specifically, mild/severe (Clavien-Dindo 23) surgical
complications were observed in less than 10% of all treated patients, and an anastomotic
leak was reported in 2.9% of patients, without significant differences between arms A and
B. Furthermore, death due to the procedure was observed in less than 1% of patients in
both arms A and B. In the multivariable analysis, the type of procedure (limited vs
extended) was not recognized as a significant risk factor. These results confirm that
surgery for SFC, when performed in referral centers, can be safe and feasible without any
difference between RSF and ER. Although nonsignificant, the LoS as observed in this

series was in favor of limited resection.

Finally, survival of SFC has often been reported to be the lowest among colorectal cancer
at different sites. Five-year OS rates are reported to range from 28% to 60%, whereas
data from the SEER*Stat database very recently showed a 5-year OS rate of 64% for all
colonic sites and all stages combined.®° In a large retrospective study with data from 11

cancer registries in Germany and recruiting more than 164,000 patients with colorectal



cancer, SFC was reported as having the lowest 5-year OS.3' However, other authors did
not find any differences in OS between SFC and cancers at other sites.>#2° In the present
series, 5-year OS and cumulative 5-year PFS, which were high, were not significantly
different between the 2 arms. In the multivariable analysis of both OS and PFS, the type of

procedure was not recognized as a significant predictor of survival.

These analyses are limited by the retrospective design of this study, the fact that selection
bias is inherent to the study design, the relatively long accrual period, and the lack of
details as to how the procedures were chosen. Another limit of this study is the
impossibility to take into account the possible effect of the different hospitals rate of SFR

because of the small number of outcomes in each single center.

CONCLUSIONS

Despite these limits, this large retrospective, national multicenter study showed that
segmental resection of the splenic flexure can be performed more frequently with an Ml
procedure, shorter operation time, and shorter LoS. Furthermore, limited, organ-sparing
resection had the same low postoperative (morbidity, reoperation, 30-day mortality),
oncological (number of LNs retrieved, free resection margins, residual tumor, vascular and
lymphatic invasion), and survival outcomes as ER. Therefore, segmental colonic resection

is a safe and effective treatment option for colon cancer of the splenic flexure.
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Sparavigna, M.D., Surgical Oncology Surgery, IRCCS Policlinico San Martino, Genoa,
Italy; Sergio Gentilli, M.D., SCDU Clinica Chirurgica, General Surgery Department, AOU
“Maggiore della Carita” Hospital, Novara — Italy; Manuela Monni, M.D., SCDU Clinica
Chirurgica, General Surgery Department, AOU “Maggiore della Carita” Hospital, Novara —
Italy; Francesco Marchegiani, M.D., Department of Surgical, Oncological, and
Gastroenterological Sciences, University of Padua, Padua, Italy; Matteo Zuin, M.D.,
Department of Surgical, Oncological, and Gastroenterological Sciences, University of
Padua, Padua, Italy; Vincenzo Sorisio, M.D., General Surgery, Cardinal Massaia Hospital,
Asti ltaly; Edoardo Castelano, MD, General Surgery, Cardinal Massaia Hospital, Asti Italy;
Roberto Polastri, M.D., Department of Surgery - General Surgery Unit, Hospital of Biella,
Biella, Italy; Fabio Maiello, M.D., Department of Surgery - General Surgery Unit, Hospital
of Biella, Biella, Italy; Micaela Piccoli, M.D., Unita’ Operativa di chirurgia generale,
d’'urgenza e nuove tecnologie, OCSAE, Azienda Ospedaliero Universitaria di Modena,
Italy; Francesca Pecchini, M.D., Unita’ Operativa di chirurgia generale, d’'urgenza e nuove
tecnologie, OCSAE, Azienda Ospedaliero Universitaria di Modena, ltaly; Alessandro
Ferrero, M.D., Department of General and Oncological Surgery,“Umberto I” Mauriziano
Hospital, Turin, Italy; Michela Mineccia, M.D., Department of General and Oncological
Surgery, “Umberto I” Mauriziano Hospital, Turin, Italy; Dario Parini, M.D., General Surgery
Unit, Santa Maria della Misericordia Hospital, Rovigo, Italy; Domenico D’'Ugo, M.D.,
Fondazione Policlinico Gemelli — IRCCS, AREA di Chirurgia Addominale, Rome ltaly;
Alberto Biondi, M.D., Fondazione Policlinico Gemelli — IRCCS, AREA di Chirurgia
Addominale, Rome ltaly; Davide Cavaliere, M.D., General and Oncologic Surgery,
Morgagni-Pierantoni Hospital, Ausl Romagna, Forli, Italy; Leonardo Solaini, M.D., General
and Oncologic Surgery, Morgagni-Pierantoni Hospital, Ausl Romagna, Forli, ltaly;
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Massimo Carlini, M.D., UOC Chirurgia Generale, Ospedale S. Eugenio - Piazzale
dellUmanesimo, 10 - 00144 — Roma, Italy; Domenico Spoletini, M.D., UOC Chirurgia
Generale, Ospedale S. Eugenio - Piazzale del’'Umanesimo, 10 - 00144 — Roma, Italy;
Matteo Olivieri, M.D., Department of Surgical Oncology, CRO Aviano, National Cancer
Institute, IRCCS, Aviano, Italy; Gabriele Anania, M.D., AOU Ferrara, Department of
Surgical Morphology and Experimental Medicine, Ferrara, Italy ; Cristina Bombardini,
M.D., AOU Ferrara, Department of Surgical Morphology and Experimental Medicine,
Ferrara, Italy; Claudio Coco, M.D., Universita Cattolica del Sacro Cuore, Fondazione
Policlinico Universitario A. Gemelli — IRCCS, Chirurgia Generale Presidio Columbus,
Rome, ltaly; Gianluca Rizzo, M.D., Fondazione Policlinico Universitario A. Gemelli —
IRCCS, Chirurgia Generale Presidio Columbus, Rome, Italy; Marco Rigamonti, M.D.,
General Surgery Division, “Valli del Noce” Hospital, Cles, Provincial Agency for Health
Services (APSS), Trento, ltaly; Michele Zuolo, M.D., General Surgery Division, “Valli del
Noce” Hospital, Cles, Provincial Agency for Health Services (APSS), Trento, Italy; Andrea
Belli, M.D., Surgical Oncology Unit, Department of Abdominal Oncology, “Istituto
Nazionale Tumori Fondazione Giovanni Pascale — IRCCS”, 80131, Naples, Italy;
Francesco Bianco, M.D., Surgical Oncology Unit, Department of Abdominal Oncology,
“Istituto Nazionale Tumori Fondazione Giovanni Pascale — IRCCS”, 80131, Naples, ltaly;
Franco Roviello, M.D., UOC General and Oncological Surgery, University of Siena, Italy;
Sara Pollesel, M.D., UOC General and Oncological Surgery, University of Siena, Italy;
Alberto Di Leo, M.D., UOC di Chirurgia, Ospedale “San Camillo”, Trento, ltaly; Francesco
Carafa, M.D., UOC di Chirurgia, Ospedale “San Camillo”, Trento, Italy; Pietro Paolo
Bianchi, M.D., Department of Surgery, Misericordia Hospital, Grosseto, Italy; Giuseppe
Giuliani, M.D., Department of Surgery, Misericordia Hospital, Grosseto, Italy; Andrea
Muratore, M.D., Surgical Department, Edoardo Agnelli Hospital, Pinerolo; Patrizia

Marsanic, M.D., Surgical Department, Edoardo Agnelli Hospital, Pinerolo.
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FIGURE 1. Study flow chart of patient inclusion.
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FIGURE 2. Kaplan-Meier overall survival (OS) estimates.
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The 3- and 5-year OS was 91.75% and 84.39%, after limited resection (arm A, blue line)
and 87.87% and 83.11%, after extended resection (arm B, red line), with no significant

difference between arms A and B (p = 0.14).
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SUPPLEMENTAL FIGURE 1

Kaplan-Meier survival estimates
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TABLE 1. — Demographics

Type of

SFR (arm A)
procedure
No. (%) 791 (60.61)
Sex, n (%)
Male 445 (56.25)
Female 346 (43.74)
Age, mean (SD)  69.6 (10.8)
BMI mean (SD)  25.63 (4.15)
>30, n (%) 67 (11.88)
ECOG score
0-1 532 (67.25)
=2 175 (2.14)
Missing 84 (10.61)
ACCI
Mean + SD 4.87 (1.4)
2 33 (4.17)
3 87 (10.99)
4-5 422 (53.35)
=6 247 (31.22)
Missing 2 (0.25)

ASA score, n (%)

I 72 (9.1)

Il 390 (49.3)
1] 284 (35.9)
v 14 (1.76)
Missing 31 (3.91)

ERC
100 (7.66)

57 (57)
43 (43)
67.3 (11.9)
24.69
(3.95)

4 (5.71)

82 (82)
13 (13)
5 (5)

4.63 (1.58)
7(7)
16 (16)
45 (45)
32 (32)
0

13 (13)
45 (45)
39 (39)
3(3)
0

ELC
413 (31.67)

244 (59.07)
169 (40.92)
67.7 (11.0)
25.51 (3.79)

31 (10.76)

262 (63.28)
80 (19.32)
71 (17.19)

4.66 (1.45)
29 (7.02)
59 (14.28)
214 (51.81)
111 (26.87)
0

31 (7.5)
212 (51.33)
111 (26.87)

11 (2.66)
48 (11.62)

p (overall)

0.62

0.006
0.13

0.29

0.06

0.02
0.08

0.10

Arm B
513 (39.34)

301 (58.67)
212 (41.32)
67.6 (11.2)
25.85 (3.83)

35 (9.68)

344 (67.05)
93 (18.12)
76 (14.81)

4.66 (1.48)
36 (7.01)
75 (14.61)
259 (50.48)
143 (27.87)
0

44 (8.57)
257 (62.22)
150 (29.23)
14 (2.72)
48 (9.35)

Total
1304

746 (57.20)
558 (42.79)
68.9 (11.0)
25.52 (4.02)

102 (11.06)

876 (67.12)
268 (20.53)
160 (12.26)

4.78 (1.43)
99 (7.59)
162 (12.42)
681 (52.22)
390 (29.9)
2 (0.15)

116 (8.89)
647 (49.61)
434 (33.28)
28 (2.14)
79 (6.05)

~ o~~~

p (arm A vs B)

0.37

0.0015
0.32

0.32

0.17

0.006

0.02

0.19
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ACCI = Age-adjusted Charlson Comorbidity Index; ECOG = Eastern Cooperative Oncology Group; ELC = extended left colectomy;

ERC = extended right colectomy; SFR = splenic flexure resection;
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TABLE 2. - Type of procedure performed, surgical approach and duration of operation.

Type of procedure

No.
Emergency surgery
Type of approach
Minimally invasive, n(%)
Laparoscopic, n (%)
Robotic, n (%)
Data missing

Total anesthetic time, min, median (IQR).

EBL, mL, median (IQR)

Diverting ileostomy, n (%)

Hartmann procedure, n (%)

Combined multivisceral resection
Splenic resection, n (%)
Others, n (%)

Adjuvant chemotherapy, n (%)

SFR (arm A)

791
43 (5.43)

491 (62.07)
472 (59.67)
19 (2.4)

6 (0.75)
165 (120-210)
50 (0~100)
4 (0.5)

9 (1.13)

20 (2.52)
5 (0.63)
256 (32.36)

ERC

100
12 (12)

39 (39)
39 (39)
0
1(1)

189.5 (132-235)
100 (0-200)

(1)
(1)

1(1)
0
26 (26)

ELC

413
20 (4.84)

221 (53.51)
220 (53.26)
1(0.24)
1(0.24)
187 (145-240)
0 (0-150)

9 (2.17)

7 (1.69)

9 (2.17)
5 (1.21)
115 (27.84)

Arm B

513
32 (6.23)

260 (50.68)
259 (50.48)
1(0.19)

2 (0.38)
189 (140-240)
25 (0~150)
10 (1.94)

8 (1.55)

10 (1.94)
5
141 (27.48)

Total

1304
75 (5.75)

751 (57.54)
731 (56.01)
20 (1.53)

8 (0.61)
175.0 (125-220)
50 (0~150)
14 (1.07)

17 (1.3)

30 (2.3)
10 (0.76)
397 (30.44)

p (arm A vs
B)

0.55
<0.001

<0.0001
0.84
0.01
0.51

0.5
0.49
0.06

EBL = estimated blood loss; ELC = extended left colectomy; ERC = extended right colectomy; SFR = splenic flexure resection.
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TABLE 3. - Pathological data

Type of procedure SFR (arm A) ERC ELC p (overall) Arm B Total p(arm A
vs B)
No. 791 100 413 513 1304
pT stage, n (%)
1 117 (14.79) 14 (14) 46 (11.13) 0.51 60 (11.69) 177 (13.57) 0.30
2 145 (18.33) 17 (17) 71 (17.19) 88 (17.15) 233 (17.86)
3 425 (563.72) 52 (52) 240 (58.11) 292 (59.97) 717 (54.98)
4 94 (11.88) 6 (16) 54 (13.07) 70 (13.64) 164 (12.57)
Missing pT stage 11 (1.39) 1(1) 2(0.48) 3 (0.58) 4 (1.07)
pN stage, n (%)
NO 520 (65.73) 64 (64) 268 (64.89) 0.45 332 (64.71) 852 (65.33) 0.71
N1 170 (21.49) 19 (19) 102 (24.69) 121 (23.58) 291 (22.31)
N2 90 (11.37) 15 (15) 41 (9.92) 56 (10.91) 146 (11.19)
Missing pN stage 11 (1.39) 2(2) 2(0.48) 4 (0.77) 5(1.15)
pTNM stage, n (%)
1 219 (27.68) 26 (26) 100 (24.21) 0.63 126 (24.54) 345 (26.45) 0.27
2 301 (38.05) 38 (38) 168 (40.67) 206 (40.15) 507 (38.88)
3 260 (32.86) 34 (34) 143 (34.63) 177 (34.5) 437 (33.51)
Missing pTNM stage 11 (1.39) 2(2) 2 (0.48) 4 (0.77) 15 (1.15)
R grade, n (%)
RO 755 (95.44) 96 (96) 378 (91.52) 0.18 474 (92.39) 1229 (94.24) 0.53
R1 7 (0.88) 1(1) 4 (0.96) 5(0.97) 12 (0.92)
R2 0 1(1) 0 1(0.19) 1(0.07)
Missing R grade 29 (3.66) 2(2) 31(7.5) 33 (6.43) 62 (4.75)
Lymphatic invasion, n (%) 200 (25.28) 23 (23) 6 (23.24) 0.57 119 (23.19) 319 (24.46) 0.56
Missing L 118 (14.91) 30 (30) 61 (14.76) 91 (17.73) 209 (16.02)
Vascular invasion, n (%) 189 (23.89) 17 (17) 98 (23.72) 0.31 115 (22.41) 304 (23.31) 0.65
Missing V 68 (8.59) 10 (10) 3(10.41) 53 (10.31) 121 (9.27)
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Length of the specimen, 20 (15-26) 41 (29-55) 24 (18.5-33) <0.0001 26 (19.8-37.75) 22 (17-30)  <0.0001
cm, median (IQR)

Missing DM 143 (18.07) 18 (18) 89 (21.54) 107 (20.85) 250 (19.17)
DM median, cm (IQR) 6 (4-8.25) 6 (4-11) 8 (5—14) <0.0001 7.65 (4.5-13) 6 (4-10) <0.0001
DM, cm, mean (SD) 7.1(5.2) 10.6 (11.7) 10.9 (9.8) 10.9 (10.2) 8.6 (7.76)
DM, adequate, n (%) 439 (67.75) 54 (65.85) 247 (76.23) 0.0164 301 (74.14) 740 (70.21)  0.0273
PM, cm, median, (IQR) 8 (5.5-12) 21 (7-37) 7.5 (5.5-13.5) <0.0001 8 (6-16) 8 (5.6—-13) 0.0037
PM, cm, mean, (SD) 9.29 (5.29) 24.74 (19.2) 10.45 (8.23) 13.35 (12.71) 10.82 (9.05)
LN retrieved <0.0001 <0.0001
Mean (SD) 16.85 (8.09) 25.87 (11.84) 18.62 (9.45) 20.08 (10.37) 18.10 (9.17)
Median (IQR) 15 (12-20) 25 (16.5-33) 17 (12-23) 18 (13-26) 16 (12-22)
LN positive 0.99 0.96
Mean (SD) 1.14 (2.38) 1.28 (3.29) 1.15 (2.68) 1.18 (2.81) 1.15 (2.55)
Median (IQR) 0 (0-1) 0 (0-1) 0 (0-1) 0 (0-1) 0 (0-1)

DM = distal margin; ELC = extended left colectomy; ERC = extended right colectomy; IQR = interquartile range; L = lymphatic
invasion; LN = lymph nodes; PM = proximal margin; R = residual tumor; SFR = splenic flexure resection; TNM = pathological stage

according to the TNM 8th edition; V = vascular invasion.



TABLE 4. - Postoperative outcomes

Type of procedure

No.
Clavien-Dindo grade =3

postoperative complications, n (%)

Respiratory complication
Cardiac complication
Leak

Anastomotic hemorrhage
Abdominal collection
Bowel obstruction
Pancreatic fistula
Significant hemorrhage
Surgical site infection
Intestinal ischemia
Sepsis

Others

30-day mortality, n (%)
Reoperation, n (%)

Length of stay, median (IQR)

SFR (arm A)

791

51 (6.44)

2 (0.25)
3 (0.37)

25 (3.16)

2 (0.25)
4 (0.5)
3(0.37)
1(0.12)
1(0.12)
1(0.12)
1(0.12)
1(0.12)
7 (0.88)
5 (0.63)
42 (5.3)

7 (6-10)

ERC

100
5 (5)

4 (4)

O O OO o oo

0
(1)
(1)
6 (6)

9 (6-12)

ELC

413
28 (6.77)

1(0.24)
25 (6.05)

8 (6-10)

p (overall)

0.81

0.74

0.46
0.84

0.02

Arm B

513
33 (6.43)

4 (0.77)

13 (2.53)

31 (6.04)

8 (6-10)

Total

1304
84 (6.44)

6 (0.46)
3 (0.23)
38 (2.91)

3 (0.23)
5 (0.38)
5 (0.38)
3 (0.23)
7 (0.53)
4 (0.3)
1(0.07)
1(0.07)
9 (0.69)
7 (0.53)
73 (5.59)

8 (6-10)

p(arm A vs
B)

0.99

0.71

0.71
0.60

0.09

ELC = extended left colectomy; ERC = extended right colectomy; IQR: interquartile range; SFR: splenic flexure resection.

24



TABLE 5. - Multivariable analysis of overall and disease-free survival

Covariables

Type of procedure
Arm A
Arm B
Vascular invasion
Lymphatic invasion
Residual tumor
RO
R1
R2
pTNM Stage®
I
Il
1l
Sex
Male
Female
Age
Adjuvant chemotherapy

oS
OR (95% CI)

(Ref.)
1.34 (0.90-1.99)
0.83 (0.50-1.39)
1.58 (1.00-2.49)

(Ref.)
3.22 (0.77-13.41)
NA

(Ref.)
1.58 (0.89-2.79)
2.54 (1.36-4.75)

(Ref.)
0.74 (0.50-1.10)
1.07 (1.05-1.09)
0.62 (0.38-1.01)

p value

(Ref.)
0.143
0.489
0.049

(Ref.)
0.107
NA

(Ref.)
0.112
0.003

(Ref.)
0.150
0.000
0.057

DFS
OR (95% CI)

(Ref.)
1.01 (.43-2.36)

(Ref.)
0.70 (0.29-1.68)
1.05 (0.98-1.13)

(Ref.)
1.50 (0.12—2.06)
1.37 (0.31-5.94)
4.92(0.57-41.92)

(Ref.)
0.40 (0.03-3,02)

(Ref.)
0.31 (0.07-1.58)

NA = not available; OS = overall survival; DFS = disease-free survival.

aAJCC 8th edition."®

p value

(Ref.)
0.975

(Ref.)
0.427
0.121

(Ref.)
0.340
0.671
0.145

(Ref.)
0.095

(Ref.)
0.317
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Supplemental Table 1. Type of resections (limited vs. extended)
performed in each participating center.

Hospital Arm A Arm B Tot
Nr (%) Nr (%)

Hospitall 22 (45.8) 26 (54.1) 48
Hospital2 18 (39.1) 28 (60.8) 46
Hospital3 8 (17) 39 (82.9) 47
Hospital4 11 (34.3) 21 (65.6) 32
Hospital5 9 (34.6) 17 (65.3) 26
Hospital6 6 (4.3) 131 (95.6) 137
Hospital7 3 (15) 17 (85) 20
Hospital8 12 (15.5) 65 (84.4) 77
Hospital9 10 (30.3) 23 (69.6) 33
Hospital10 5(21.7) 18 (78.2) 23
Hospitalll 20 (68.9) 9 (31) 29
Hospital12 25 (92.5) 2(7.4) 27
Hospitall3 17 (62.9) 10 (37) 27
Hospitall4 13 (86.6) 2 (13.3) 15
Hospitall5 49 (45.7) 58 (54.2) 107
Hospital16 0 51 (100) 51
Hospitall7 5(21.7) 18 (78.2) 23
Hospital18 19 (21.5) 69 (78.4) 88
Hospital19 12 (35.2) 22 (64.7) 34
Hospital20 19 (47.5) 21 (52.5) 40
Hospital21 0 38 (100) 38
Hospital22 22 (61.1) 14 (38.8) 36
Hospital23 13 (35.1) 24 (64.8) 37
Hospital24 0 5 (100) 5
Hospital25 22 (47.8) 24 (52.1) 46
Hospital26 4(12.1) 29 (87.8) 33
Hospital27 1(3.5) 27 (96.4) 28
Hospital28 11 (68.7) 5(31.2) 16
Hospital29 36 (51.4) 34 (48.5) 70
Hospital30 24 (45.2) 29 (54.7) 53
Hospital31 8 (66.6) 4 (33.3) 12

As expected, patients’ enrollment in Arm A or B was not homogeneous,
consistent with the working hypothesis that resection type (limited vs.
extended) is often performed in line with each surgeon/center’s preference
and belief, despite patient and disease characteristics.



Supplemental Table 2. Combined multivisceral resections in Arm A and B.

Type of resection Arm A Arm B
Stomach 2
Pancreatic 1

tail+stomach and left
adrenal gland

Pancreatic tail +Left 1
kidney+small bowel

Pancreatic tail+small 1
bowel

Pancreatic tail 2 2

Small bowel 1




Supplemental Table 3. Regimens of adjuvant chemotherapy administered to Arm A
and B.

Type of chemotherapy Arm A Arm B
(256 pts.) (141 pts.)
XELOX Nr (%) 42 (16.4) 23 (16.3)
(1 with molecular therapy)
CAPECITABINA Nr (%) 29 (11.32) 17 (12.05)
(1 with molecular therapy)
IRINOTECAN Nr (%) 0 1(0.7)
FOLFIRI Nr (%) 4 (1.56) 3(2.12)
(1 with molecular (1 with molecular therapy)
therapy)
FOLFOX Nr (%) 82 (32) 55 (39)
(3 with molecular (1 with molecular therapy)
therapy)
Cisplatin+Gemcitabine Nr 0 1(0.7)
(%)
Carboplatin + etoposide Nr 0 1(0.7)
(%)
5-Fluorouracil Nr (%) 1 (0.39) 1(0.7)
Fluoropyrimidines+Oxaliplatin | 1 (0.39) 0
Nr (%)
Sorafenib Nr (%) 1 (0.39) 0
Mayo regimen Nr (%) 2 (0.78) 3(2.12)
Missing Nr (%) 94 (36.71) 36 (25.5)

Xelox: capecitabine, oxaliplatin; FOLFIRI: leucovorin, fluorouracil, irinotecan;
FOLFOX: leucovorin, fluorouracil, oxaliplatin; Mayo regimen: 5-fluorouracil,
folinic acid
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Supplemental Table 4. Oncologic outcomes in appropriate and non-appropriate distal margin patients.

Type of SFR p ERC p ELC p
procedure

Adequacy A NA A NA A NA

of distal

margin

LN yield, 17.48 | 1546 |0.0217 | 26.78 |23.03 0.3750 | 19.30 17.64 0.0212

mean (SD) (8.24) |(7.33) (12.66) | (10.80) (8.97) (10.43)

LN yield, 16 15 24 24 18 14

median

Metastatic | 1.22 1.15 0.3651 | 1.38 1.10 0.3487 | 1.08 1.63 0.0720
LN, mean (2.46) |(2.57) (4.04) | (2.06) (2.70) (3.30)

(sD)

Metastatic | O 0 0 0 0 0

LN, median

5-year OS 86.25 |80.54 |0.1703 | 78.36 | 79.55 0.1404 | 81.42 79.87 0.3825

(95% C1) (81.11- | (71.89- (61.80- | (39.32- (74.84- | (74.04-

90.08) | 86.77) 88.38) |94.54) 86.43) |89.29)
S-year DFS | 84.41 |82.93 |0.9213 |72.78 |77.40 |0.4199 [81.24 |88.14 |0.1747
(95% CI) (73.30- | (74.79- (52.77- | (41.42- (73.75- | (70.67-

88.35) | 88.64) 85.39) |92.83) 86.79) | 95.51)

SFR: splenic flexure resection; ERC: enlarged right colectomy; ELC: enlarged left colectomy, A: appropriate
distal margin; NA: non-appropriate distal margin; LN: lymph node; OS: overall survival, DFS: disease free
survival



Supplemental Table 5. Multivariable analysis of Clavien-Dindo 23
postoperative complications

Co-variables Odds ratio (95%Cl) | P-value
Type of procedure

Arm A (Ref.) (Ref.)

Arm B 0.66 (0.36-1.21) 0.183
Gender

Male (Ref.) (Ref.)
Female 0.76 (0.42-1.36) 0.360

Age 1.04 (0.99-1.09) 0.098

ASA score

1 (Ref.) (Ref.)

2 1.03 (0.37-2.92) 0.941

3 1.34 (0.43-4.13) 0.607

4 15.63 (3.3-74.02) 0.001
ECOG PS

0-1 (Ref.) (Ref.)

2 0.72 (0.36-1.41) 0.344
Clinical setting

Elective (Ref.) (Ref.)
Emergency 0.35 (0.07-1.58) 0.175

ACCI

2-3 (Ref.) (Ref.)

4-5 0.49 (0.15-1.52) 0.220
>6 0.33 (0.07-1.59) 0.171
Surgical Approach

Laparoscopic (Ref.) (Ref.)
Open 1.68 (0.93-3.02) 0.084
Robotic NA NA
Total anesthetic 1.00 (1.00-1.01) 0.002
time (min)

BMI 0.97 (0.90-1.04) 0.463

ASA: American Society of Anesthesiology; BMI: Body Mass Index. ACCI:
Age-Adjusted Charlson Comorbidity Index; ECOG: Eastern Cooperative
Oncology Group. PS: Performance status



Supplemental Table 6. Multivariable analysis of Anastomotic leak

Co-variables Odds ratio (95%Cl) | P-value
Type of procedure

Arm A (Ref.) (Ref.)

Arm B 1.01 (.43-2.36) 0.975
Gender

Male (Ref.) (Ref.)
Female 0.70 (0.29-1.68) 0.427

Age 1.05 (0.98-1.13) 0.121

ASA score

1 (Ref.) (Ref.)

2 1.50 (0.12-2.06) 0.340

3 1.37 (0.31-5.94) 0.671

4 4.92(0.57-41.92) 0.145
ECOG PS

0-1 (Ref.) (Ref.)

2 0.40 (0.03-3,02) 0.095
Clinical setting

Elective (Ref.) (Ref.)
Emergency 0.31 (0.07-1.58) 0.317

ACCI

2-3 (Ref.) (Ref.)

4-5 0.40 (0.07-2.19) 0.294
>6 0.26(0.02-2.69) 0.264
Surgical Approach

Laparoscopic (Ref.) (Ref.)
Open 1.55 (0.66-3.63) 0.312
Robotic NA NA
Total anesthetic 1.01 (1.00-1.02) 0.030
time (min)

BMI 0.98 (0.88-1.09) 0,776

ASA: American Society of Anesthesiology; BMI: Body Mass Index. ACCI:
Age-adjusted Charlson Comorbidity Index; ECOG: Eastern Cooperative
Oncology Group; PS: Performance status



Supplemental Table 7. Overall and Disease Free Survival in Arm A and B.

Type of 3-year OS 5-year OS | 3-year DFS | 5-year DFS
resection (%) (%) (%) (%)
Arm A (RSF) 91.75 84.39 87.92 84.61
Arm B 87.87 83.11 89.06 84.39

ERC: extended right colectomy; ELC: extended left colectomy; RSF: resection

of the splenic flexure.
OS: Overall Survival; DFS: Disease Free Survival.




Supplemental Table 8. Oncologic outcomes in appropriate and non-appropriate distal margin patients.

Type of SFR p ERC p ELC p
procedure
Adequacy A NA A NA A NA
of distal
margin
LN yield, 17.48 15.46 0.0217 | 26.78 23.03 | 0.3750 | 19.30 17.64 0.0212
mean (SD) (8.24) (7.33) (12.66) | (10.80) (8.97) (10.43)
LN yield, 16 15 24 24 18 14
median
Metastatic | 1.22 1.15 0.3651 | 1.38 1.10 0.3487 | 1.08 1.63 0.0720
LN, mean (2.46) (2.57) (4.04) (2.06) (2.70) (3.30)
(sD)
Metastatic | O 0 0 0 0 0
LN, median
5-year OS 86.25 80.54 0.1703 | 78.36 79.55 |0.1404 |81.42 79.87 0.3825
(95% ClI) (81.11- (71.89- (61.80- | (39.32- (74.84- | (74.04-
90.08) 86.77) 88.38) 94.54) 86.43) 89.29)
5-year DFS | 84.41 82.93 0.9213 | 72.78 77.40 |0.4199 |81.24 88.14 0.1747
(95% Cl) (73.30- (74.79- (52.77- | (41.42- (73.75- | (70.67-
88.35) 88.64) 85.39) 92.83) 86.79) 95.51)

SFR: splenic flexure resection; ERC: enlarged right colectomy; ELC: enlarged left colectomy, A: appropriate
distal margin; NA: non-appropriate distal margin; LN: lymph node; OS: overall survival; DFS: disease free
survival




Supplemental data

Anastomotic leak (see Results, Postoperative outcomes section)

According to Rahbari NN et al (Nuh N. Rahbari, et al. Definition and grading of

anastomotic leakage following anterior resection of the rectum: A proposal by the
International Study Group of Rectal Cancer. Surg 2010;147(3):339-351),
“anastomotic leak should be defined as a defect of the intestinal wall at the
anastomotic site leading to a communication between the intra- and extraluminal
compartments.”

Only anastomotic leaks requiring active treatment with (grade C) or without (grade B)
re-laparotomy have been registered (Table 4) and incorporated in univariable and

multivariable analysis of short-term outcomes.

Use of protective stomas, no anastomosis (see Results, Patient characteristics
and perioperative outcomes section)

The use of protective stoma and Hartmann’s procedure (-ostomy without
anastomosis) has been detailed in Table 2 for each treatment Arm.

As both of these procedures have been employed in a very small sample of patients
(protective stoma in 14 patients, 1.07%, and Hartmann’s procedure in 17 patients,
1.3%) they have not been included in multivariate analysis of short-term outcomes

and survival.

Splenic resection/combined multivisceral resections (see Results, Patient
characteristics and perioperative outcomes section)

Splenic resection or other combined multivisceral resections have been detailed in
Table 2 as well. These procedures have been performed in only 3% of patients
(40/1304) and therefore these variables were not incorporated in multivariate analysis

of short-term outcomes and survival.


javascript:void(0);

Intraoperative Bleeding/need for blood transfusion (see Results, Patient
characteristics and perioperative outcomes section)

The median Estimated Blood Loss (EBL) has been calculated for each treatment Arm
and detailed in Table 2. The EBL was very low (total median EBL= 50 ml) and
equally distributed in both arms (p=0.84). Therefore it was not incorporated in

multivariate analysis of short-term outcomes.

Neoadjuvant chemotherapy (see Results, Patient characteristics and perioperative
outcomes section)

Neoadjuvant chemotherapy was administered to 6 out of 1304 patients included in
the analyses (0.46%).

This sample was too small for any statistical analysis.

Initial diverting stoma (see Results, Patient characteristics and perioperative
outcomes section)

Initial diverting stoma was performed in a very small sample of patients as well
(7/1304, 0.53%).

For this reason also this variable was not incorporated in statistical analysis.

Patients’ follow-up (see Materials and Methods section)

Follow up was performed according to the guidelines of the Italian Association of
Medical Oncology (AIOM)*:

-Clinical examination and CEA serum level testing every 4-6 months for the first 3
years and every 6 months for further 2 years.

-Chest and abdomen CT scan every 6-12 months for 5 years according to the risk
of recurrence.

-Chest X-ray and abdominal ultrasound may represent an alternative to CT scan
with lower sensitivity.

Cordio S, Cosimelli M, Elena -Rome Chiara Cremolini R, et al. AIOM 2018 colorectal tomours
guidelines Available from: https://www.aiom.it/wp-
content/uploads/2019/04/2018 LG AIOM Colorectal ENversion.pdf.



https://www.aiom.it/wp-content/uploads/2019/04/2018_LG_AIOM_Colorectal_ENversion.pdf
https://www.aiom.it/wp-content/uploads/2019/04/2018_LG_AIOM_Colorectal_ENversion.pdf

Source of data (see Materials and Methods section)

Usually referral centers for colorectal diagnosis and treatment have own databases in
which patients’ personal data regarding clinical diagnosis and staging, surgical
treatment and outcomes, pathologic assessment, adjuvant and/or Neoadjuvant
treatment and follow up are registered, consistent with the informed consent obtained
at hospitalization. Missing data can be further checked on medical records in digital

archives of each participating centers.

The Japanese Society for Cancer of the Colon and Rectum (JSCCR) guidelines for the
treatment of colorectal cancer. (see Discussions section)

The Japanese Society for Cancer of the Colon and Rectum (JSCCR) guidelines for
the treatment of colorectal cancer consider separately colon and rectal cancer.
Actually, according to these guidelines, for colon cancer despite tumor location the
extent of lymph node dissection (D2 or D3) should be based on
preoperative/intraoperative clinical findings and staging of T and N variables. For cN+
and/or cT3, cT4a and cT4b a D3 lymph node dissection is recommended (removal of
pericolic, intermediate and main lymph nodes). For cT2 a D2 lymph node dissection
(removal of pericolic and of intermediate lymph nodes) can be considered. The
optimal length of bowel resection, and therefore the correct extent of pericolic lymph
node, is defined by the relationship between the primary tumor and the feeding
artery, as detailed in the “Japanese Classification of Colorectal, Appendiceal, and
Anal Carcinoma: the 3d English Edition * (2019). In practice, the proximal and distal
resection margins can extend 10 cm in both oral and anal directions from tumor
margin or 5 cm beyond the feeding artery (or arteries when there are two dominant

arteries within 10 cm from the tumor margins) inflow site in both oral and anal sides.



The definitions of the extent of nodal dissection (mostly D3) and of the length of
bowel resection (and therefore of the extent of pericolic lymph node harvest) as
detailed by the JSCCR (more than 10 cm from tumor margins in most cases) are
certainly more extensive than those adopted in western countries were D2 LN

dissection and 5 cm of proximal and distal resection margins are mostly accepted.
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