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Abstract
Purpose Data evaluating the risk of lymph node metastasis
depending upon the location of the primary tumor are limited
in patients with T1 colorectal cancer. We aimed to evaluate the
impact of tumor location on lymph node metastasis in T1
colorectal cancer.
Methods Patients who underwent an oncologic resection with
curative intent for T1 adenocarcinoma of the colon and rectum
between January 1997 and October 2014 were assessed.
Exclusion criteria were distant organ metastases, previous or
concurrent cancer, past history of surgical or medical cancer
treatment, preoperative chemoradiation, and patients with in-
flammatory bowel disease or polyposis syndromes.
Results Out of 232 (56 % male) patients fulfilling the study
criteria, 24 (10 %) had lymph node metastasis. Age (65 vs
61 years, p=0.1), gender (55 vs 63 % male, p=0.5), tumor
size (2 vs 2 cm, p=0.49), and lymphovascular invasion (5 vs
8 %, p=0.46) were not associated with lymph node metasta-
sis. While there was no statistical significance (p=0.2), lymph
node positivity was higher in rectal cancer (14 %, n=11/79)
compared to colon cancer (9 %, n=13/153).
Conclusions Although it was not statistically significant,
lymph node positivity varies based on tumor location of T1
colorectal adenocarcinoma regardless of fundamental tumor
characteristics including size, differentiation, and
lymphovascular invasion.
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Introduction

Early colorectal cancer is defined as carcinoma that invades
only into the submucosal layer [1, 2]. Local excision can be
performed for T1 colorectal cancer selectively [3]. However,
lymph node metastasis in T1 colorectal cancer can be seen up
to 10 % [1, 4]. Probability of lymph node involvement is
considered in the management since the status of lymph nodes
is the main predictive factor survival for colorectal cancer [5].
Lymph node involvement directly changes the Union for
International Cancer Control (UICC) stage, treatment strategy
including operative approach, chemo, and radiotherapy [6].

Lymph node metastasis is associated with depth of inva-
sion, poor differentiation of tumor, lymphovascular invasion,
tumor budding, and low rectal tumor location [1, 6, 7].
Relation between T1 colorectal cancer and lymph node me-
tastasis has not been well-evaluated. Knowledge of lymph
node metastasis rates in T1 adenocarcinoma and identification
of risk factors associated with lymph node involvement in
different parts of the colon and rectum may guide physicians
for planning appropriate therapy. This study was planned to
evaluate the impact of tumor location on lymph node metas-
tasis in T1 colorectal cancer.

Materials and methods

After obtaining the institutional review board (IRB) approval,
patients who underwent an oncologic resection with curative
intent for T1 adenocarcinoma of the colon and rectum be-
tween January 1997 and October 2014 at a single institution
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were evaluated. Exclusion criteria were distant organ metas-
tases, previous or concurrent cancer, past history of surgical or
medical cancer treatment, preoperative chemoradiation, and
patients with inflammatory bowel disease or polyposis syn-
dromes. The data were retrieved from the prospective IRB-
approved institutional databases and supplemented by direct
chart review if required.

Patients’ demographics (age and gender), tumor character-
istics including location, grade, lymphovascular invasion, and
differentiation associated with the finding of lymph nodal in-
volvement for patients who underwent radical resection were
evaluated.

Association between location of tumor in the colon or rec-
tum and lymph node metastasis was analyzed using the chi
square or Fisher exact tests for categorical and the Wilcoxon
rank sum test for continuous measures. Quantitative variables
were reported as mean± standard deviation. Categorical vari-
ables were reported as numbers and percentages. All tests
were performed at a significance level of 0.05.

Results

Overall evaluation

There were 232 patients (130 (56%)males) with T1 colon and
rectal cancer. Their mean age was 64.7±12.7 years at the time
of surgery. Twenty-four (10 %) patients had lymph node me-
tastasis. Age (p=0.10) and gender (p=0.50) had no impact on
lymph node involvement (Table 1). While risk of lymph node
metastasis was similar based on different age groups
(p=0.67), lymph node involvement rate was remarkably low
compared to other age groups over age of 80 (Table 2). When
we classify the patients as elder (>65 years old; 9 out of 122,

7.4 %) versus younger (≤65 years old; 15 out of 110, 13.6 %),
there was no significant difference (p=0.12). Tumor differen-
tiation, harvested lymph node numbers, lymphovascular inva-
sion, tumor size (Table 1), and tumor location (Table 3) were
not associated with lymph node metastasis.

Characteristics of T1 colon cancer

The primary tumor was located in the colon in 153 pa-
tients (66 %), who had a mean age of 66.6±12.5 years.
Sixty-five (43 %) patients were female with a mean age
of 66.1±14.9 years and 88 (57 %) male patients with a
mean age of 67.0±10.4 years. The mean tumor size was
2.0±1.7 cm. Colonic cancer was located in the sigmoid
colon in 59 (39 %) patients, in the descending colon in 11
(7 %) patients, at the splenic flexure in 3 (2 %) patients,
in the transverse colon in 6 (4 %) patients, at the hepatic
flexure in 11 (7 %), in the ascending colon in 20 (13 %)
patients, and in the cecum in 43 (28 %) patients. The
histological type was well-differentiated adenocarcinoma
in 35 (23 %) patients, moderately differentiated adenocar-
cinoma in 104 (68 %) patients, and poorly differentiated
adenocarcinoma in 14 (9 %) patients. Thirteen out of 153
(9 %) patients had lymph node metastasis. Age (66.8
±12.7 versus 64.3±9.5 years, p=0.31), gender (f/m (n):
61/79 versus 4/9, p=0.37), differentiation (moderate/poor/
well (n): 95/13/32 versus 9/1/3, p=0.98), lymphovascular
invasion (n=9 (6 %) versus n=2 (15 %), p=0.23), tumor
size (2.0±1.7 versus 1.6±1.1 cm, p=0.67), and number
of examined lymph node number (26.3±16.9 versus 23.1
±11.8 years, p=0.58) were not significantly different be-
tween the lymph node negative and positive groups,
respectively.

Table 1 Associations of patient
demographics and characteristics
with lymph node positivity

Variable Overall
(n= 232)

Lymph node
positive (n= 24)

Lymph node
negative (n= 208)

p value

Age (years), mean 64.7 ± 12.7 61.2 ± 12.4 65.1 ± 12.7 0.10

Gender Female 102 9 (37.5 %) 93 (44.7 %) 0.50
Male 130 15 (62.5 %) 115 (55.3 %)

Tumor differentiation Well 51 (22 %) 5 (21 %) 46 (22 %) 0.33
Moderate 156 (67 %) 16 (67 %) 140 (67 %)

Poor 25 (11 %) 3 (13 %) 22 (11 %)

Harvested lymph nodes 25.4 ± 15.9 21.9 ± 9.9 25.8 ± 16.4 0.39

Lymphovascular invasion 12 (5 %) 2 (8 %) 10 (5 %) 0.36

Size (mean ± SD) 2.1 ± 1.7 2.3 ± 1.7 2.1 ± 1.7 0.49

Size ≤2 cm 137 (59 %) 12 (50 %) 125 (60 %) 0.34
>2 cm 95 (41 %) 12 (50 %) 83 (40 %)
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Characteristics of T1 rectal cancer

The primary tumor was located in the rectum in 79 (34 %)
patients; mean age of these patients was 61.3±12.4 years.
There were 37 (47 %) female patients with a mean age of
59.8±12.3 years and 42 (53 %) male patients with a mean
age of 62.3 ± 12.6 years. The mean tumor size was 2.5
±1.8 cm. Twenty-two (28 %) patients had in the upper rectum
(>10 cm from the anal verge), 37 (47 %) patients in the mid
rectum (6–10 cm from the anal verge), and 20 (25 %) in the
lower rectum (≤5 cm from the anal verge). The histological
type was well-differentiated adenocarcinoma in 16 (20 %)
patients, moderately differentiated adenocarcinoma in 52
(66 %) patients, and poorly differentiated adenocarcinoma in
11 (14 %) patients. Eleven out of 79 (14 %) patients had
lymph node metastasis. Age (61.7 ± 12.04 versus 57.6
± 14.8 years, p=0.23), gender (f/m (n): 32/36 versus 5/6,
p=0.92), differentiation (moderate/poor/well (n): 45/9/14 ver-
sus 7/2/2, p=0.91), distance from the anal verge (7.8 ± 4.4
versus 9.1 ± 4.0 cm, p = 0.36), lymphovascular invasion
(n=1 (2 %) versus 0, p>0.99), tumor size (2.3±1.7 versus
3.1±2.0 cm, p=0.24), and number of examined lymph node
number (24.7±15.5 versus 20.5±7.4, p=0.65) were similar

regardless of lymph node metastasis between the lymph node
negative and positive groups, respectively.

Comparison of patient tumor characteristics in patients
with colonic versus rectal T1cancer

The patients with T1 colon cancer were older than the
patients with T1 rectal cancer (66.6 ± 12.5 versus 61.1
± 12.4, p = 0.001). Although it was not significant,
lymphovascular invasion was more frequent in colonic
T1 cancer (n=1 (1 %) versus n=11 (7 %), p= 0.06).
Rectal T1 cancers were larger than colonic T1 cancers
(2.5±1.8 versus 2±1.7 cm, p=0.01). Numbers of exam-
ined lymph nodes (26.1±16.5 versus 24.1±14.7, p=0.42),
gender (f/m (n): 65/88 versus 37/42, p=0.53), and tumor
differentiation (moderate/poor/well (n): 104/14/35 versus
52/11/16, p=0.52) were comparable in the colon and rec-
tum. While there was no statistical significance (p=0.20),
lymph node positivity was higher in rectal cancer (14 %,
n=11/79) compared to colon cancer (9 %, n=13/153).
Characteristics of T1 colon and rectal cancers with lymph
node metastasis are presented in Table 4.

Table 2 Risk of lymph node
metastasis based on different age
groups

Patient age (years) Overall (n) Lymph node positive (n) Risk of lymph node metastasis (%)

21–39 6 1 17

40–49 22 4 18

50–59 48 6 13

60–69 59 5 9

70–79 73 7 10

≥80 24 1 4

p = 0.67

Table 3 Association between
lymph node metastasis and tumor
location

Tumor location Patients with positive
lymph nodes, n (%)

p value

Cecum (n = 40) 3 (7 %) 0.85
Ascending colon (n = 18) 2 (10 %)

Hepatic flexure (n= 11) 0

Transverse colon (n = 6) 0

Splenic flexure (n= 3) 0

Descending colon (n= 10) 1 (9 %)

Sigmoid colon (n= 52) 7 (12 %)

Upper rectum (n = 18) 4 (18 %)

Mid rectum (n= 32) 5 (14 %)

Lower rectum (n= 18) 2 (10 %)
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Impact of lymph node positivity on survival
in patients with T1 colorectal cancer

Nine patients (four of them were lymph node positive pa-
tients) had recurrent disease and among them only one patient
(rectal cancer with no lymph metastasis) had local recurrence
in 5.3 years (range 2–17 years) median follow up after surgery.
Overall and recurrence free survival was similar regardless of
having lymph node metastasis in patients who underwent an
oncologic resection with curative intent for T1 adenocarcino-
ma of the colon and rectum (Figs. 1 and 2).

Discussion

Progression of colorectal cancer is expected to vary upon the
tumor location due to anatomical differences. The ability to
predict the risk of lymph node metastasis in the particular

patient allows for a better selection of the therapeutic ap-
proach. Our results confirm that around 10 % of T1 colorectal
cancer cases have stage III disease. While lymph node metas-
tases for patients with T1 colorectal cancer are not related to a
specific site in the colon and rectum, the distribution of met-
astatic lymph nodes was remarkable. There was no metastatic
lymph node involvement related to tumors of the hepatic flex-
ure, transverse colon, and splenic flexure. It was previously
suggested that colon cancer located in the transverse and de-
scending colon is associated with a poor prognosis [8]. A
recent Japanese multi-institutional, cross-sectional study in-
cluding 806 T1 colorectal cancer patients showed metastatic
lymph nodes in cancers originating from the transverse colon
[9]. However, they performed an overall analysis among all
T1 colorectal cancers without applying any exclusion criteria
which may affect clinical approach beyond controversy. We
intentionally eliminated the patients with distant organ metas-
tases, previous or concurrent cancer, past history of surgical or

Table 4 Comparative
characteristics of T1 cancers with
lymph node metastasis according
to colonic or rectal location

Overall (n = 24) Colon (n = 13) Rectum (n= 11) p value

Age (years), mean 61.1 ± 12.4 64.3 ± 9.5 57.6 ± 14.8 0.11

Gender Female 9 4 5 0.68
Male 15 9 6

Tumor Differentiation Well 5 3 2 0.73
Moderate 16 9 7

Poor 3 1 2

Lymphovascular invasion 2 2 0 0.48

Tumor size, cm 2.3 ± 1.7 1.6 ± 1.1 3.1 ± 2 0.10

Harvested lymph nodes 21.9 ± 9.9 23.1 ± 11.8 20.5 ± 7.4 0.98

Fig. 1 Overall survival in patients who underwent an oncologic resection
with curative intent for T1 adenocarcinoma of the colon and rectum

Fig. 2 Recurrence free survival in patients who underwent an oncologic
resection with curative intent for T1 adenocarcinoma of the colon and
rectum
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medical cancer treatment, patients who underwent preopera-
tive chemoradiation, and patients with inflammatory bowel
disease or polyposis syndromes. In a larger patient population,
identifying patients with lymph node metastasis would be
possible. However, it is difficult to estimate impact of large
patient population on risk of lymph node metastasis which is
also related with other factors including tumor biology, ana-
tomical variability, etc. in each individual. We believe our
study methodology is more relevant to clinical practice re-
garding decision making whether to offer radical surgery or
colonoscopic surveillance after local excision. In current clin-
ical practice, detection of lymph node metastasis and local
excision potential is more of a realistic possibility for cancers
of the rectum compared to colon. While oncologic safety of
endoscopic excision for colon tumors is controversial, there
are some techniques used for local excision of the colonic
lesions. Endoscopic submucosal dissection, endoscopic mu-
cosal resection, combined endoscopic, and laparoscopic sur-
gery are the emerging techniques for local colonic resection.
We believe staging of colon cancer will be also more impor-
tant with the refinement of the local colonic resection tech-
niques. Alterations in arterial, venous, and lymphatic architec-
ture between the segments of the colon and rectum can influ-
ence cancer spread depending on tumor location [10]. Our
patients with sigmoid colon, upper, and mid rectal tumors
had increased risk of lymph node metastasis. A higher fre-
quency of lymph node metastasis was observed with T1 rectal
when compared with colon cancer. While several studies have
reported a higher risk of nodal metastasis for T1 rectal cancer
compared to colon cancer, this did not reach statistical signif-
icance in most series [6, 11]. TheMayo clinic study reported a
high possibility of lymph node metastasis in T1 rectal cancer
located in the lower rectum compared with the other levels of
the rectum [1].

Identification of lymph node metastasis is crucial, since the
management strategy and life expectancy differs between the
stage I and stage III T1 colorectal cancer. The 5-year postop-
erative overall survival rate of patients with T1 colon cancer
was more than 90 %, even if nodes were involved, and the
prognosis after radical resection for T1 colon cancer did not
differ between patients with and without lymph node metas-
tasis in some published series [12]. Therefore, some authors
offer surgery with lymph node dissection for patients with T1
colorectal cancer with a risk of lymph node metastasis [12]. A
recent study from the Surveillance, Epidemiology, and End
Results (SEER) database showed that local excision for early
colorectal cancer seems oncologically equivalent to major sur-
gery for carcinoma in situ and T1 rectal cancer, while it is inferior
for T1-2 colon and T2 rectal cancer [13]. Local excisions are
preferred in special cases due to their recovery and quality of life
benefits over radical resections [14]. Current surgical technology
allows us to remove colorectal tumors endoscopically
[15, 16]. Based on our study data, T1 colon cancer affects

older patients and has smaller sizes compared to T1 rectal cancer
and overall risk of lymph node metastasis is lowest in patients
older than 80 years. Elderly patients who cannot tolerate major
abdominal surgery are the potential candidates for a local exci-
sion [17]. The T1 cancers with lymph node metastasis in the
colon and rectum had similar characteristics including tumor
size, tumor differentiation, and lymphovascular invasion.
Lymphovascular invasion has been suggested as an independent
predictor of poor survival in patients with colorectal cancer [18].
Although this value did not reach statistical significance in our
patients, a type II error may exist due to the small numbers of
patients in the subgroups. While lymphovascular invasion, tu-
mor differentiation, tumor budding, and low rectal tumors have
been suggested as predictors of lymph node metastasis in early
colorectal cancer by various authors [1, 12, 19, 20]. Kikuchi et al.
reported that lymphovascular invasion, diameter and histologic
grade of adenocarcinoma are not predictors of lymph node me-
tastasis in T1 colorectal carcinoma [21].

This study has some drawbacks which are mostly
related its retrospective nature. Higher patient population
would clarify the relations between tumor localization
and lymph node metastasis. Since recruiting larger pa-
tient population may take years, multi-institutional or
nationwide studies with similar design may increase
power of further studies. We did not have data regard-
ing invasion depth in sub-mucosa. Deep submucosal
invasion and tumor budding are associated with in-
creased risk of lymph node metastasis in early colorec-
tal cancer [9, 21, 22]. Matrilysin and DcR3 expression
are the other markers that predict nodal metastasis of
colorectal cancer [23]. We did not evaluate these bio-
markers since our study data was recruited from routine-
ly used pathological reports. Another ongoing debate
especially for T1-T2 rectal cancer is other therapeutic
strategies including chemoradiotherapy and watchful
waiting versus chemoradiotherapy and surgery. Current
setting of the study limits us to mention about this
topic, since we excluded the patients with preoperative
chemoradiation from the study population.

In series including all stages of colorectal cancer, old
age and male gender were considered as adverse factors
for survival [24]. However, lymph node metastasis did
not effect survival after radical oncologic surgery in
patients with T1 colorectal cancer in our and some other
studies [12]. While male gender is predominant in pa-
tients with lymph node metastasis in our series, the risk
of positive lymph nodes for each gender was equal. It
was nine out of 102 (11.3 %) for females and 15 out of
130 (8.7 %) patients in males.

Our series is one of the largest series, from a single institu-
tion. While there was no statistically significant association
between tumor location and lymph node metastasis in T1
colorectal cancer, our study shows that lymph node positivity
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differs based on tumor location of T1 colorectal adenocarci-
noma regardless of fundamental tumor characteristics includ-
ing size, differentiation, and lymphovascular invasion.
Absence of metastatic lymph nodes among the tumors located
in the hepatic flexure, transverse colon, and splenic flexure in
more than 200 patients is a notable finding. Individualized
decision making by considering tumor- and patient-related
characteristics may be required whether to perform local ex-
cision or radical surgery for T1 colorectal cancer. Radical
oncologic resection for T1 colorectal cancer may provide ac-
ceptable long-term control in presence of lymph node involve-
ment. Routinely used pathological and clinical parameters
seem not to be sufficient to predict the presence of lymph node
metastasis and therefore, new diagnostic approaches (e.g.,
evaluation of invasion depth and immunohistochemistry)
need to be involved in to the routine clinical practice
extensively.
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