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Purpose

Extranodal extension (ENE) is closely associated with the aggressiveness of both colon and
rectal cancer. This study evaluated the clinicopathologic significance and prognostic impact
of ENE in separate populations of patients with colon and rectal cancers.

Materials and Methods

The medical records of 2,346 patients with colorectal cancer (CRC) who underwent curative
surgery at our institution between January 2003 and December 2011 were clinically and
histologically reviewed.

Results

ENE was associated with younger age, advanced tumor stage, lymphovascular invasion
(LVI), and perineural invasion (PNI) in both colon and rectal cancer. ENE rates differed sig-
nificantly in patients with right colon (36.9%), left colon (42.6%), and rectal (48.7%) cancers
(right vs. left, p=0.037; left vs. rectum, p=0.009). The 5-year disease-free survival (DFS)
rate according to ENE status and primary tumor site differed significantly in patients with
ENE-negative colon cancer (80.5%), ENE-negative rectal cancer (77.4%), ENE-positive colon
cancer (68.6%), and ENE-positive rectal cancer (64.2%) (p < 0.001). Multivariate analysis
showed that advanced tumor stage, ENE, LVI, PNI, and absence of adjuvant chemotherapy
were independently prognostic of reduced DFS in colon and rectal cancer patients.

Conclusion

ENE is closely associated with the aggressiveness of colon and rectal cancers, with its fre-
quency increasing from the right colon to the left colon to the rectum. ENE status is a sig-
nificant independent predictor of DFS in CRC patients irrespective of tumor location. ENE
might be more related with distally located CRC.
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Introduction

Extranodal extension (ENE) of metastatic lymph nodes
(LNs), which is indicated the extension of tumor cells beyond
the nodal capsule into the perinodal adpose tissue, is an
important prognostic factor in patients with several types of
malignancies, including stomach, thyroid, bladder, and
breast cancer [1-8]. ENE is also included in the American
Joint Committee on Cancer (AJCC) eighth staging system for
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patients with penile cancer, vulvar cancer, and head and
neck squamous cell carcinoma [9].

In contrast, ENE in patients with colorectal cancer (CRC)
is not yet considered as TNM staging system. Nevertheless,
a recent meta-analysis reported that the presence of ENE was
an important prognostic factor in patients with node-positive
CRC. However, this study, analyzed the prognostic effect of
ENE in patients with CRC when considering colon and rectal
cancers as only one entity.

It is unclear whether colon cancer and rectal cancer are
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biologically different malignancies or are the same malig-
nancy at different locations. Accumulating evidence provide
that colon and rectal cancer differed not only in etiologies,
risk factors, anatomic site but in embryological origin, func-
tion, and metastatic patterns [10-12], suggesting that the
prognostic implications of ENE should be investigated sep-
arately in patients with colon and rectal cancer [13]. Further-
more, right- and left-sided colon cancers may represent
distinctive and different disease entities (two colon concept)
[10,14]. Unfortunately, despite the difference according to
location of CRC, little attention has been paid to the histo-
logic feature of ENE. This study therefore assessed the clini-
copathologic significance and prognostic impact of ENE in
large, separate populations of patients with colon and rectal
cancer.

Materials and Methods

1. Patients

The medical records of 2,346 patients with CRC having
metastatic LNs who underwent surgery at Asan Medical

Center (Seoul, Korea) between January 2003 and December
2011 were retrieved from the center’s database, and their
clinical and histological characteristics were reviewed. All
patients with node-positive CRC who had histologically
proven adenocarcinoma and underwent curative resection
(RO) were included. Patients with hereditary CRC (familial
adenomatous polyposis and hereditary nonpolyposis CRC),
multiple CRCs, and stage IV CRC were excluded. Also, we
excluded were patients who received preoperative chemora-
diotherapy or chmotherapy because tumor pathology may
have been affected by preoperative treatment.

2. Evaluation

Before surgery, all patients underwent a staging workup,
including colonoscopy, chest radiography, computed tomog-
raphy (CT) of the abdomen and pelvis, and measurement of
serum carcinoembryonic antigen (s-CEA) concentrations.
Some patients also underwent positron emission tomogra-
phy (PET) scanning and single contrast-enhanced magnetic
resonance imaging (MRI) of the rectum and liver. s-CEA was
measured by enzyme immunoassay (ELISA-2-CEA kit, CIS
Bio International, Marcoule, France), with the normal con-
centration defined as < 6 ng/mL. Tumors were pathologi-
cally staged in accordance with the AJCC cancer staging

Fig. 1. Representative examples of lymph node metastasis patterns. (A) Tumor cells invading fat tissue (arrows) beyond the
boundary of the lymph node (dashed line). Extranodal extension positive (x1.25 objective lens, scale bar=2 mm). (B) Tumor
deposits with an invasive margin separate from the primary tumor. Extranodal extension negative (x1.25 objective lens,
scale bar=2 mm). (C) Tumor cells outside the lymph node but in continuum with the primary tumor. Extranodal extension
negative (x4 objective lens). (D) Tumor cells outside the lymph node but confined to endolymphatic spaces (arrow). Extra-

nodal extension negative (x10 objective lens, scale bar=200 um).
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manual, eighth edition [9].
3. Histologic evaluation

The ENE status of all specimens was examined by two
pathologists (J. Kim and Y. Park) and the final diagnosis was
based on intradepartmental consultations with staff special-
ized in CRC. ENE was defined as cancer cells infiltrating the
extranodal adipose tissue beyond the capsule of the LN
(Fig. 1A). Tumor deposits (Fig. 1B) and tumor cells outside
the LNs, continuous with the primary tumor (Fig. 1C), or
confined to endolymphatic spaces (Fig. 1D) were not consid-
ered ENE. A tumor was considered ENE-positive when one
or more of the metastatic LNs showed ENE, as described
[15].

The distance between the tumor and the circumferential
resection margin (CRM) was measured in millimeters. If
CRM was found within Imm of the tumor, we defined the
positive CRM.

4. Adjuvant chemotherapy

Of the 2,346 patients in the study cohort, 2,151 (91.7%)
received postoperative chemotherapy. Separate assessment
of the 1,363 colon cancer patients showed that 1,273 (93.4%)
received postoperative chemotherapy, including 105 (7.7%)
who received 5-fluorouracil, 530 (38.9%) who received
capecitabine, 517 (37.9%) who received oxaliplatin, 53 (3.9%)
who received an oral pyrimidine analogue or oral 5-fluo-
rouracil, and 68 (5.0%) who received chemotherapy at
another hospital. The remaining 90 patients (6.6%) did not
receive adjuvant chemotherapy.

Of the 983 rectal cancer patients, 878 (89.3%) received post-
operative chemotherapy, including 303 (30.8%) who received
5-fluorouracil, 331 (33.7%) who received capecitabine, 108
(11.0%) who received oxaliplatin, 44 (4.5%) who received an
oral pyrimidine analogue or oral 5-fluorouracil, and 92 (9.4%)
who received chemotherapy at another hospital. The remain-
ing 105 patients (10.7%) did not receive adjuvant chemother-
apy. In addition, 382 (38.9%) rectal cancer patients received
postoperative radiotherapy. Usually, our center recommen-
ded the postoperative radiotherapy for stage II or stage III
mid to lower rectal cancer patients. For data analysis, pati-
ents who received intravenous 5-fluorouracil-based or cape-
citabine-/ oxaliplatin-based chemotherapy were regarded as
receiving complete adjuvant chemotherapy.

5. Follow-up
Standardized postoperative follow-up included clinical

examinations, complete blood counts, blood chemistry tests,
measurements of s-CEA levels, and chest radiography. Pati-

ents were followed up every 3 months for the first 2 postop-
erative years and every 6 months thereafter. Patients also
underwent abdominal and pelvic CT scans every 6 months.
Colonoscopy was performed within 1 year of surgery and
then once every 2-3 years. If recurrence was suspected, pati-
ents were evaluated by CT, MRI, and/or PET scanning.
Recurrence was diagnosed pathologically (by surgical resec-
tion or biopsy) and/ or radiologically.

6. Statistical analysis

Categorical variables were compared using chi-square
tests, and continuous variables were compared using inde-
pendent sample t tests. The Kaplan-Meier method was used
to compare disease-free survival (DFS). DFS was defined as
the time from the date of the primary tumor surgical resec-
tion to the time of disease recurrence which was diagnosed
pathologically or radiologically or death. Univariate and
multivariate analyses of factors associated with DFS rates
were performed using Cox proportional hazard regression
models to estimate hazard ratios and 95% confidence inter-
vals. All statistical tests were two-sided, and p < 0.05 was
considered statistically significant. Statistical analyses were
performed using SPSS ver. 21.0 for Windows (IBM Corp.,
Armonk, NY).

7. Ethical statement

This study protocol was approved by the institutional
review board of Asan Medical Center (IRB No. 2018-1235).
As this study was a retrospective analysis of routine clinical
data, participants’ informed consent was waived by the
institutional review board.

Results

1. Patient characteristics

Of the 2,346 patients included in this study, 1,363 (58.1%)
were diagnosed with colon cancer and 983 (41.9%) with rec-
tal cancer. A total patient group included 1,389 male (59.2%)
and 957 female (40.8%). The mean age of these patients was
6011 years (median age, 61; range, 19 to 89 years). All pati-
ents received curative intent surgery, with evidence of patho-
logic stage ITTA in 280 (11.9%), stage IIIB in 1,711 (72.9%), and
stage IIIC in 355 (15.1%). ENE in a metastatic LN was
detected in 551 (40.4%) colon cancer patients, including 195
(36.9%) patients with right colon cancer, 356 (42.6%) with left
colon cancer, and 479 (48.7%) with rectal cancer (right vs. left,
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Fig. 2. (A) Disease-free survival curves in patients with colon cancer according to tumor location (right colon vs. left colon)
and extranodal extension (ENE) status (n=1,363). (B) Disease-free survival curves in patients with colon and rectal cancer
according to tumor location (colon vs. rectum) and ENE status (n=2,346).

p=0.037; left vs. rectum, p=0.009). The mean follow-up inter-
val was 6032 months. The 5-year DFS rate in patients with
right and left colon cancer differed significantly by ENE sta-
tus, being highest in patients with ENE-negative left colon
cancer (80.8%), followed by patients with ENE-negative right
colon cancer (80.0%), ENE-positive left colon cancer (70.1%),
and ENE-positive right colon cancer (65.6%) (p < 0.001)
(Fig. 2A). However, the 5-year DFS rate in patients with
colon and rectal cancer differed significantly by tumor site
and ENE status, being 80.5%, 77.4%, 68.6%, and 64.2% in
patients with ENE-negative colon cancer, ENE-negative rec-
tal cancer, ENE-positive colon cancer, and ENE-positive rec-
tal cancer, respectively (p < 0.001) (Fig. 2B).

2. Clinicopathologic characteristics according to ENE status
in colon and rectal cancer patients

There were no significant differences in sex, s-CEA level,
and histologic type between ENE-positive and ENE-negative
colon and rectal cancer patients. However, ENE was more
frequent in younger patients and those with higher T cate-
gory, higher N category, lymphovascular invasion (LVI), and
perineural invasion (PNI). ENE was more frequent in pati-
ents with left than right colon cancer (Table 1).

3. Prognostic factors of DFS in colon cancer patients

The 5-year DFS rate was significantly lower in ENE-posi-
tive than ENE-negative colon cancer (68.6% vs. 80.5%, p <
0.001). Univariate analysis showed that elevated s-CEA,
pathologic stage, presence of ENE, presence of LVI, presence
of PNI, and lack of adjuvant chemotherapy were associated
with poorer DFS. Multivariate analysis showed that patho-
logic stage, presence of ENE, presence of LVI, presence of
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PNI, and lack of adjuvant chemotherapy were significant
independent predictors of DFS (Table 2).

4. Prognostic factors of DFS in rectal cancer patients

The 5-year DFS rate was also significantly lower in ENE-
positive than ENE-negative rectal cancer patients (64.1% vs.
77.4%, p < 0.001). Univariate analysis showed that elevated
s-CEA, pathologic stage, presence of ENE, presence of LVI,
and presence of PNI, positive of CRM and lack of adjuvant
were associated with poorer DFS. Multivariate analysis
showed that pathologic stage, presence of ENE, presence of
LVI, presence of PNI, and lack of adjuvant chemotherapy
were significant independent predictors of DFS (Table 2).

5. Recurrence patterns according to tumor location and ENE
status

Recurrence patterns in colon cancer patients were unre-
lated to ENE status. LN recurrence was slightly higher in
ENE-positive than in ENE-negative patients, but the differ-
ence was not statistically significant. In rectal cancer patients,
however, LN and multiple route recurrences (e.g., hematoge-
nous and LN, or hematogenous and peritoneal seeding) were
significantly more frequent in ENE-positive than in ENE-
negative patients (Table 3).

Discussion

This study investigated the clinical implications of ENE
separately in patients with colon and rectal cancer who were
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Table 1. Clinicopathologic characteristics of patients with colorectal cancer with and without extranodal extension (n=2,346)

Colon cancer (n=1,363) Rectal cancer (n=983)
ENE (-) ENE (+) ENE (-) ENE (+)
(n=812) (n=551) p-value (n=504) (n=479) p-value
Sex
Male 476 (58.6) 299 (54.3) 0.111 313 (62.1) 301 (62.8) 0.812
Female 336 (41.4) 252 (45.7) 191 (37.9) 178 (37.2)
Age (yr) 61411 60+11 0.051 60+11 59+11 0.042
s-CEA level (ng/mL) 8.0+36.7 9.5+39.2 0.480 5.5+12.7 6.2+15.0 0.385
Tumor location
RC 333 (41.0) 195 (35.4) 0.037
LC 479 (59.0) 356 (64.6)
pT category
T1 45 (5.6) 10 (1.8) 0.001 40(7.9) 12 (2.5) <0.001
T2 63 (7.8) 32 (5.8) 82 (16.3) 41 (8.6)
T3 645 (79.7) 457 (83.1) 368 (73.0) 400 (83.7)
T4 56 (6.9) 51 (9.3) 14 (2.8) 25 (5.2)
PN category
N1 674 (83.0) 314 (57.0) <0.001 409 (81.2) 231 (48.2) <0.001
N2 138 (17.0) 237 (43.0) 95 (18.8) 248 (51.8)
pStage
1A 101 (12.4) 32 (5.8) <0.001 111 (22.0) 36 (7.5) <0.001
1B 658 (81.0) 391 (71.0) 353 (71.0) 309 (64.5)
1Ic 53 (6.5) 128 (23.2) 40(7.9) 134 (28.0)
Histology
WD/MD 727 (89.5) 484 (87.8) 0.330 468 (92.9) 433 (90.4) 0.163
PD/SRC/Muc 85 (10.5) 67 (12.2) 36 (7.1) 46 (9.6)
LVI
No 519 (63.9) 322 (58.4) 0.037 338 (67.1) 253 (52.8) <0.001
Yes 290 (35.7) 229 (41.6) 166 (32.9) 226 (47.2)
Unknown 3(0.4) 0
PNI
No 637 (78.4) 379 (68.8) <0.001 393 (78.0) 340 (71.0) 0.001
Yes 168 (20.7) 163 (29.6) 94 (18.7) 132 (27.6)
Unknown 7(0.9) 9(1.6) 17 (3.4) 7 (1.5)
Adjuvant CTx
Yes 729 (89.8) 489 (88.7) 0.545 425 (84.3) 409 (85.4) 0.643
No 83 (10.2) 62 (11.3) 79 (15.7) 70 (14.6)
Recurrence 140 (17.2) 160 (29.0) <0.001 98 (19.4) 161 (33.6) <0.001
Follow-up, median (range, mo) 61.7 (0.2-154.5)  60.8 (0.7-152.4) 63.4 (0.3-154.1)  59.9 (0.5-151.0)

Values are presented as number (%) or meantstandard deviation unless otherwise indicated. ENE, extranodal extension;
s-CEA, serum carcinoembryonic antigen; RC, right colon; LC, left colon; WD, well-differentiated; MD, moderately differen-
tiated; PD, poorly differentiated; SRC, signet ring cell; Muc, mucinous; LVI, lymphovascular invasion; PNI, perineural inva-
sion; CTx, chemotherapy.

treated at a single center during a 9 year period. We show both colon and rectal cancer significantly correlated with
that ENE is significantly associated with worse DFS in large younger age, higher T category, higher N category, and
cohort of patients with colon and rectal cancer, respectively, occurrences of LVI and PNL. In general, patients with rectal
independent of the standard prognostic and predictive fac- cancer have a poorer prognosis than those with colon cancer

tors: pathologic stage, LVI, and PNI. Furthermore, ENE in [16]. However, we also found that 5-year DFS rates were
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Table 2. Univariate and multivariate analysis of factors prognostic of DFS in patients with node-positive colon and rectal

cancer

Variable

Colon cancer (n=1,363)

Age (yr)
<60
> 60
Sex
Female
Male
s-CEA
Normal
High
Histology
WD/MD
PD/Muc/SRC
Tumor location
RC
LC
pStage
Stage IIIA
Stage I1IB
Stage IIIC
ENE
Negative
Positive
LVI
Negative
Positive
PNI
Negative
Positive
Adjuvant CTx
No
Yes
Rectal cancer (n=983)
Age (yr)
<60
> 60
Sex
Female
Male
s-CEA
Normal
High
Histology
WD/MD
PD/Muc/SRC

No. (%)

613 (45.0)
750 (55.0)

588 (43.1)
775 (56.9)

1,070 (78.5)
289 (21.2)

1,211 (88.8)
152 (11.2)

528 (38.7)
835 (61.3)

133 (9.8)
1,049 (77.0)
181 (13.2)

812 (59.6)
551 (40.4)

841 (61.7)
519 (38.1)

1,016 (74.5)
331 (24.3)

145 (10.6)
1,218 (89.4)
471 (47.9)

512 (52.1)

369 (37.5)
614 (62.5)

785 (79.9)
197 (20.1)

901 (91.6)
82 (9.4)

Univariate analysis

5-Year
DEFS rate

78.2
78.3)

76.1
753

77.4
69.0

76.4
70.0

75.0
76.2

93.3
76.1
60.5

80.5
68.6

80.2
68.0

79.9
62.3

60.8

773

72.6

68.9

71.5
70.3

72.2
64.2

71.4
64.8

p-value

0.083

0.862

0.006

0.191

0.349

<0.001

<0.001

<0.001

<0.001

<0.001

0.236

0.674

0.025

0.162

Hazard

ratio

3.125
3.930

1.490

1.479

1.624

0.529

Multivariate analysis

95% CI p-value

0.173

0.930-1.531
0.196

0.916-1.531
0.002

1.535-6.362

1.837-8.406
0.001

1.180-1.882
0.001

1.170-1.870
<0.001

1.275-2.068
<0.001

0.383-0.731
0.559

0.818-1.451

(Continued to the next page)
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Table 2. Continued

Univariate analysis

Multivariate analysis

Variable 5-Year Hazard
DFS rate ratio 95% CI p-value

pStage
Stage IITA 147 (15.0) 91.2 <0.001 1 <0.001
Stage IIIB 662 (67.3) 70.6 3.012 1.663-5.456
Stage IIIC 174 (17.7) 54.0 3.778 1.991-7.169

ENE
Negative 504 (51.3) 77.4 <0.001 1 0.014
Positive 479 (48.7) 64.1 1.383 1.067-1.792

LVI
Negative 591 (60.1) 77.4 <0.001 1 0.002
Positive 392 (39.9) 60.8 1.519 1.166-1.980

PNI
Negative 733 (74.6) 76.0 <0.001 1 0.001
Positive 226 (23.0) 54.6 1.594 1.225-2.075

CRM
Negative 932 (94.8) 71.8 0.005 1 0.165
Positive 51(5.2) 54.3 1.368 0.879-2.130

Adjuvant CTx
No 149 (15.2) 62.0 0.007 1 0.005
Yes 834 (84.8) 72.2 0.627 0.453-0.868

DFS, disease-free survival; CI, confidence interval; s-CEA, serum carcinoembryonic antigen; WD, well-differentiated; MD,
moderately differentiated; PD, poorly differentiated; Muc, mucinous; SRC, signet ring cell; RC, right colon; LC, left colon;
ENE, extranodal extension; LVI, lymphovascular invasion; PNI, perineural invasion; CTx, chemotherapy; CRM, circumfer-
ential resection margin.

Table 3. Recurrence pattern according to tumor location and ENE status

Rectal cancer (n=258)

Colon cancer (n=296)

ENE (+) ENE (-) ENE (+)

(n=159) p-value ) (n=161) p-value
Hematogenous 77 (56.2) 75 (47.2) 0.121 70 (71.4) 98 (60.9) 0.084
Lymph node 26 (19.0) 41 (25.8) 0.163 17 (17.3) 31 (19.3) 0.702
Peritoneal seeding 17 (12.4) 23 (14.5) 0.606 4(4.1) 8(5.0) 0.742
Multiple route 11 (8.0) 17 (10.7) 0.435 2 (2.0) 14 (5.4) 0.168
Locoregional 6(4.4) 3(1.9) 0.213 5(5.1) 10 (6.2) 0.711

Values are presented as number (%). ENE, extranodal extension.

poorer in ENE-positive colon cancer than in ENE-negative
rectal cancer patients, being 77.4% in patients with ENE-pos-
itive colon cancer and 68.6% in patients with ENE-negative
rectal cancer (p < 0.001). Taken together, these findings sug-
gest that ENE is one of important indicators of prognosis and
ENE can be considered a hallmark of tumor aggressiveness.
In general, patients with left-sided CRC are younger than
those with right-sided CRC [14]. As ENE is more frequent in

the left-sided than the right-sided CRC, ENE may be associ-
ated with younger age.

ENE in metastatic LNs was found to be a well-known neg-
ative prognostic factor in patients with many other tumor
types. Recently, ENE was reported to be a poor prognostic
factor in patients with gastrointestinal tract cancers including
esophageal [17], stomach [1], and colorectal [15,18] cancers.

CRC can be subdivided by site, namely, the proximal
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colon, distal colon, and rectum [10,14]. These sites differ in
embryological origin, morphology, and physiology [11,14,19],
and histological differences have been observed in proximal
and distal CRC [20]. Epidemiologically, site-specific CRCs
differ according to sex and age [21]. Consequently, primary
rectal and colon cancers present with different recurrence
patterns and prognosis, and may require different treatment
modalities.

Genomic determinants are important predictors of tumor
development and progression [22], and differ by tumor loca-
tion. Two main syndromes resulting from germline muta-
tions play a role in the occurrence of CRCs. In patients with
familial adenomatous polyposis, tumors occur predomi-
nantly in the distal colon (~60%) and rectum (~25%) [23]. In
patients with hereditary nonpolyposis colorectal cancer,
however, tumors develop predominantly in the proximal
colon (~55%) and rectum (~15%). Chromosomal instability
has been associated with 60%-70% of CRCs, more frequently
in the distal than in the proximal colon [24]. By contrast, the
frequencies of CpG island methylator phenotype-high, high
frequency of microsatellite instability, and BRAF mutations
have been reported to increase in a retrograde manner from
the rectum to the ascending colon [10]. Therefore, Yamauchi
et al. [10] insisted that the frequencies of molecular patho-
logic changes in CRC evolve gradually through bowel loca-
tion, rather than after abruptly at the splenic flexure and
rectosigmoid junction (continuum hypothesis). These find-
ings suggested a close association between molecular sub-
type and site-specificity. Interestingly, this study showed
that ENE rates increased significantly from patients with
right colon cancer (36.9%) to left colon cancer (42.6%) to rectal
cancer (48.7%) (right vs. left, p=0.037; left vs. rectum, p=0.009).
These facts were that ENE was a common aggressive feature
of CRC; however, it might be more related with distal part
CRC. Considering continuum hypothesis, frequency of ENE
increases from the right colon to the left colon to the rectum.
However, genomic and molecular level investigation is
required to verify our assertions.

Multivariate analyses showed that advanced tumor stage,
ENE, LVI, PNI, and lack of adjuvant chemotherapy were
independent poor prognostic factors for DFS in patients with
colon cancer and rectal cancer. Pathologic tumor stage is a
universally powerful prognostic factor [9], along with LVI or
PNI [25,26]. Adjuvant chemotherapy significantly improves
DFS and overall survival of patients with stage IIT CRC [27].
Our results showed that the prognostic impact of ENE in
patients with colon and rectal cancer was same. However,
we found that patients with ENE-negative rectal cancer had
a better prognosis than those with ENE-positive colon can-
cer. In general, colon cancer is known to have a better sur-
vival rate than rectal cancer, but the survival rate of colon
and rectal cancer can be reversed according to ENE status.
Therefore, ENE status as well as tumor location may be an
important prognostic indicator.

The limitations of this study include its retrospective
design and its inclusion of patients who were treated at a sin-
gle center, restricting the ability to generalize from study
results. To our knowledge, however, this study is the first to
report the prognostic effect of ENE separately in patients
with colon cancer and rectal cancer by analyzing a relatively
large patient cohort.

In conclusion, the occurrence of ENE is closely related to
the aggressiveness of both colon and rectal tumors. ENE sta-
tus is a significant independent prognostic factor regardless
of tumor location. However, ENE might be more related with
distally located CRC.
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