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Abstract

Background We aimed to clarify the long-term outcomes
of patients with T1 colorectal carcinoma (CRC) after
endoscopic resection (ER) and surgical resection.
Methods We examined T1 CRC patients treated during
1992-2008 and who had >5 years of follow-up. Patients who
did not meet the curative criteria after ER according to the
Japanese Society for Cancer of the Colon and Rectum (JSCCR)
guidelines were defined as “non-endoscopically curable” and
classified into three groups: ER alone (Group A: 121 patients),
additional surgery after ER (Group B: 238 patients), and sur-
gical resection alone (Group C: 342 patients). Long-term out-
comes and predictors of recurrence were analyzed.
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Results Of the 882 patients with T1 CRC, 701 were non-
endoscopically curable. Among these patients, recurrence
and 5-year overall survival (OS) rates were 0.6 and 91.1%,
respectively. In Groups A, B, and C, recurrence rates were
5.0, 5.5, and 3.8%, OS rates were 79.3, 92.4, and 91.5%
(p <0.01), and 5-year disease-free survival (DFS) rates
were 98.1,97.9, and 98.5%, respectively. Thirty-two patients
experienced local recurrence or distant/lymph node metas-
tasis (Group A: 6; Group B: 13; Group C: 13) and 14 patients
died of primary CRC (Group A: 3; Group B: 7; Group C: 4).
Age >65 years, protruded gross type, positive lymphatic
invasion, and high budding grade were significant predictors
of recurrence in non-endoscopically curable patients.
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Conclusions Our findings supported the JSCCR criteria for
endoscopically curable T1 CRC. ER for T1 CRC did not
worsen the clinical outcomes of patients who required
additional surgical resection.

Keywords T1 colorectal carcinoma - Treatment -
Recurrence - Prognosis

Introduction

Colorectal carcinoma (CRC) has the greatest or second-
greatest incidence of all carcinomas in Western countries
and Japan [1, 2]. It has been reported that patients with
intramucosal CRC do not develop lymph node (LN)
metastasis and are, therefore, good candidates for endo-
scopic resection (ER) [3]. In Japan, endoscopic submucosal
dissection (ESD) is regarded as a reliable method for en
bloc resection, regardless of tumor size as total excisional
biopsy in cases of clinical T1 CRC [4-6]. The frequency of
cases in which ER is applied to T1 CRC has increased in
parallel with the aging of the Japanese population [7]. The
policy for treating pathological T1 CRC after ER follows
the Japanese Society for Cancer of the Colon and Rectum
(JSCCR) guidelines 2014. In these guidelines, the curative
criteria for T1 CRC after ER are well/moderately differ-
entiated or papillary carcinoma, no vessel invasion, sub-
mucosal invasion depth <1000 pm, and budding grade 1,
because of the very low risk of LN metastasis [8]. How-
ever, the JSCCR criteria were established based on the
analysis of histologic data on T1 CRC from surgically
resected specimens [9]. Approximately 90% of patients
with T1 CRC do not have LN metastasis [8—17], thus
subsequent surgery may amount to overtreatment.
Recently, many reports have investigated stratifications of
LN metastasis in T1 CRC [9, 12, 13, 16, 18-21]. Various
studies have been conducted on the criteria for surgical
indication, with the twin aims of identifying high-risk
patients (thereby preventing unfavorable outcomes) and
decreasing the incidence of unnecessary surgery
[9, 12, 13, 16].

Some reports have considered the prognosis of T1 CRC
after treatment [15, 18, 22-25]. However, these reports had
short mean follow-up periods after treatment and included
a relatively small number of cases. In addition, there have
been no studies in which pathologists reevaluated each
pathological specimen in detail. Moreover, the character-
istics of recurrence after ER have not been reported. The
aim of this study was to analyze the long-term outcomes of
patients with T1 CRC after treatment, including surgical
resection alone. The following outcomes were evaluated:
recurrence, 5-year disease-free survival (DFS), 5-year
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disease-specific survival (DSS), and 5-year overall survival
(OS) rates.

Methods
Patients

This study enrolled 1143 patients with T1 CRC treated
between January 1992 and December 2008 at Hiroshima
University Hospital and 10 affiliated hospitals (Hiroshima
GI Endoscopy Research Group) and followed up for
>5 years (Fig. 1). Patients with previous or synchronous
CRC, familial adenomatous polyposis, inflammatory bowel
disease, or a follow-up period of <5 years were excluded.
Patients who underwent surgical resection without LN
dissection (transanal endoscopic microsurgery or local
resection) as initial treatment for T1 CRC were also
excluded. Patients who were diagnosed as curable T1 CRC
after en bloc ER according to the JSCCR criteria were
defined as “endoscopically curable (e-curable)” patients.
Those who did not meet the criteria were defined as “non-
e-curable” patients. Moreover, non-e-curable patients were
classified into three groups according to the treatment
method: Group A included patients who underwent ER
alone, Group B included patients who underwent ER and
additional surgical resection with LN dissection, and Group
C included patients who underwent surgical resection with
LN dissection alone. Group A patients were followed
despite their non-e-curable status; they were not candidates
for additional surgery because of anesthetic concerns (e.g.,
synchronous carcinoma in another organ, cardiovascular
disease, respiratory disease, renal failure, or liver dys-
function), advanced age, or both. Group B patients under-
went radical resection (e.g., bowel resection) and regional
LN dissection without delay after surgery became indi-
cated. The study protocol was approved by the ethics
committee of Hiroshima University (937) and each affili-
ated hospital and was in keeping with the guidelines of the
relevant government agency. All patients gave their
informed consent before all procedures.

Indication and procedure of ER

According to the latest JSCCR 2014 guidelines [8], the
indication criteria for ER are as follows: (1) intramucosal
carcinoma or carcinoma with superficial submucosal
invasion, (2) size irrelevant, and (3) any macroscopic type
[8]. The methods of ER included polypectomy, endoscopic
mucosal resection (EMR), and ESD. Patients who enrolled
in this study were treated according to the Japanese Clas-
sification of Colorectal Carcinoma (from January 1992 to
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Fig. 1 Flow diagram of
patients in this study. CRC
colorectal carcinoma, ER
endoscopic resection, e-curable
endoscopically curable, non-e-
curable not endoscopically

curable Average followed-up period:

100.8 + 46.8 months

ER (n=480)

Palients with T1 CRC (n=1143) |

Previous or synchronous
advanced CRC (n=23)

—>I Not followed-up more than 5 years (n=238) |

Patients with T1 CRC enrolled in this study (n=882)

|

Surgery (n=402)

Follow-up (n=229)

I E-curable (n=60) “ Non-e-curable (n=342) I
Group C

I Additional surgery (n=251)

E-curable (n=108) ” Non-e-curable (n=121) I l E-curable (n=13) " Non-e-curable (n=238) I

Group A

May 2005) [26-28] or the JSCCR 2005 guidelines (from
June 2005 to December 2008) [29] at that time. Therefore,
there were some differences in criteria between the JSCCR
2014 guidelines and the above ones.

Indication of additional surgical treatment

The JSCCR 2014 guidelines state that a positive deep
tumor margin is an absolute indication for additional sur-
gery after ER [8]. Additional surgical treatment should be
considered when at least one of the following is found: (1)
submucosal invasion depth >1000 pm; (2) positive vessel
invasion; (3) poorly differentiated adenocarcinoma, signet
ring cell carcinoma, or mucinous carcinoma; or (4) budding
grade 2/3 at the deepest part of submucosal invasion [8]. A
budding is defined as a single cancer cell or a cluster of <5
cells along the invasion margin, and budding is graded per
microscopic field at 200 x magnification (i.e., grade 1: 0—4
buds; grade 2: 5-9 buds; grade 3: >10 buds) [16]. Budding
grade 2/3 is defined as high grade, and grade 1 as low
grade. The JSCCR guidelines clearly state that additional
surgical treatment should be performed only after system-
atically evaluating the predicted curability based on various
LN metastasis risk factors and the patient’s condition (age,
physical performance, presence of adverse events, etc.),
and after obtaining informed consent from the patients.

Histologic examination

Histologic diagnosis was performed after ER or surgical
resection, and measurements of submucosal invasion depth
were obtained according to the JSCCR 2014 guidelines [8].
In all cases, experienced gastrointestinal pathologists (F. S.
or K. K.) reevaluated each pathologic specimen for

Group B

resection margin status and tumor characteristics, including
histologic type, depth of submucosal invasion, lymphatic
invasion, vessel invasion, and tumor budding regardless of
the previous diagnosis that had been made at each of the
institutions.

Surveillance schedule after treatment

Physical examinations, chest radiography, contrast
enhanced computed tomography of the abdomen and pel-
vis, and blood tests (including carcino-embryonic antigen
level) were performed every 6 months postoperatively for
the first 3 years, and thereafter every 12 months in prin-
ciple. An annual total colonoscopy was performed. Con-
firmation of recurrence was based on imaging and/or
pathological findings. Local recurrence was defined as
recurrence at the site of resected CRC in the case of ER, or
within the surgical field of colonic carcinoma or within the
pelvis for rectal carcinoma in the case of surgical resec-
tion. Distant recurrence was defined as the occurrence of
metastasis of colorectal origin associated with the index
tumor. To detect recurrence after treatment, a follow-up
examination period of at least 5 years was set.

Investigated variables

We compared various demographic and clinical charac-
teristics among Groups A, B, and C: age, gender, the
presence of malignant diseases in other organs, tumor
location, tumor size, gross type, the presence of adeno-
matous component, histologic type, submucosal invasion
depth, vertical margin, lymphatic invasion, venous inva-
sion, budding grade, and lymph node metastasis. Long-
term outcomes were evaluated in each group. The clinical
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outcomes of recurrence rate, OS rate, DFS rate, and DSS
rate were assessed. OS assessed time to death from any
cause, while DFS was defined as freedom from confirmed
recurrence or death from T1 CRC, and DSS was defined as
time to death from T1 CRC. Moreover, we analyzed pre-
dictors that had significant associations with recurrence
using Cox regression analysis.

Statistical analysis

Values are reported as means (standard deviations). Fish-
er’s exact test was used to compare categorical variables.
Analyses were performed with JMP Statistical software
version 10.0.2 (SAS Institute, Cary, NC, USA). p values
<0.05 were considered statistically significant. The OS,
DFS, and DSS rates were calculated using the Kaplan—
Meier method. Cox regression analysis was used to cal-
culate hazard ratios for recurrence for the following vari-
ables: age, gender, resection method, location, tumor size,
the presence of adenomatous component, gross type, his-
tologic type, submucosal invasion depth, lymphatic inva-
sion, venous invasion, and budding grade.

Results
Clinicopathological characteristics of T1 CRC

We evaluated 882 patients with T1 CRC [e-curable; 181
patients, non-e-curable; 701 patients, mean follow-up;
100.8 + 46.8 months (median 92.0 months), Group A:B:C
86.6 & 46.7:104.0 £ 46.6:104.5 + 47.7 months]. The
demographic and clinical characteristics of the patients
classified as non-e-curable (Group A: 121 patients, male/
female 79/42 patients; Group B: 238 patients, male/female
149/89 patients, and Group C: 342 patients, male/female
187/155 patients) are shown in Table 1. The mean age in
Group A (69.3 £ 10.7 years old) was significantly higher
than that in Group B (63.3 & 10.7 years old) and C
(66.1 & 10.1 years old) (p < 0.01). There were no signif-
icant differences in tumor location among the three groups.
The average tumor size in Group C (20.3 + 11.2 mm) was
larger than that in Group B (18.3 £ 11.6 mm) (p < 0.05).
Regarding the gross type, the incidence of superficial type
in Group C (51.2%, 175/342) was significantly higher than
those in Groups A (19.8%, 24/121) and B (15.1%, 38/238)
(p < 0.01). The incidences of the adenomatous component
in Groups A (69.4%, 84/121) and B (64.7%, 154/238) were
higher than that in Group C (31.6%, 108/342) (p < 0.01).
There were no significant differences in histological grade
among the three groups. The incidence of submucosal
invasion depth <1000 pm in Group A (17.4%, 21/121) was
significantly higher than those in Groups B (8.0%, 19/238)

@ Springer

and C (5.9%, 20/342) (p < 0.01). The incidence of lym-
phatic invasion in Group B was significantly higher than
that in Group A (37.0 vs. 25.6%, p < 0.05). Additionally,
the incidence of lymphatic invasion in Group C was higher
than that in Group B (59.7 vs. 37.0%, p < 0.01). There
were no significant differences in budding grade or LN
metastasis among the three groups.

Recurrence after treatment for T1 CRC

Among the e-curable patients with T1 CRC, the recurrence,
OS, DFS, and DSS rates were 0.6% (1/181), 91.1, 99.4, and
99.4%, respectively (Fig. 2). Only one case of recurrence
was observed in the surgery group, and the patient died of
T1 CRC. The recurrence and mortality rates in the three
groups (Groups A, B, and C) are shown in Table 2. The
overall recurrence rate was 4.6% (32/701), while those in
Groups A, B, and C were 5.0% (6/121), 5.5% (13/238), and
3.8% (13/342), respectively. There was no significant dif-
ference in overall recurrence rate between the subgroups.
The overall mortality rate was 19% (133/701). The mor-
tality rate in Group A (31%, 38/121) was significantly
higher than those in Groups B (16%, 38/238) and C (17%,
57/342) (p < 0.01). The overall mortality rate associated
with T1 CRC was 2.0% (14/701), while those in Groups A,
B, and C were 2.5% (3/121), 2.9% (7/238), and 1.2% (4/
342), respectively. There was no significant difference
between the subgroups.

The OS rates were 79.3, 92.4, 91.5% in Groups A, B,
and C, respectively. The OS rate in Group A was signifi-
cantly lower than those in Groups B and C (p < 0.01)
(Fig. 3). The DFS rates were 98.1, 97.9, 98.5% in Groups
A, B, and C, respectively, and the corresponding DSS rates
were 99.1, 98.3, and 99.1%, respectively. Local recurrence
or distant metastasis was observed in 32 patients (Group A:
6; Group B: 13; Group C: 13). Four (3.3%, 4/121), 6 (2.5%,
6/238), and 2 (0.6%, 2/342) patients had local recurrences
in Groups A, B, and C, respectively. There was significant
difference in local recurrence between Groups A and C
(p < 0.05); however, no significant difference was
observed between Group A and Groups B/C (in which
surgical resection was performed).

Table 3 summarizes the details of the cases with
recurrence in Groups A, B, and C. In Group A, all patients
had risks of LN metastasis; positive vessel invasion, and/or
high budding grade, regardless of submucosal invasion
depth. In Group B, all of the patients except one had
positive vessel invasion and/or high budding grade,
regardless of submucosal invasion depth. In Group C, all
patients had positive vessel invasion and/or high budding
grade, regardless of submucosal invasion depth. For lesions
that were well/moderately differentiated or papillary ade-
nocarcinomas that lacked vessel invasion and had grade 1
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Table 1 Demographic and clinical characteristics of non-e-curable patients (n = 701)

Variables

Group A, n = 121 Group B,

n = 238 Group C, n = 342 p value

Age (years old, mean &+ SD [range])

Gender

Male

Female
Malignant diseases in other organs
Tumor location

Colon

Rectum
Tumor size (mm)

Mean + SD

Median (range)
Gross type, n (%)

Protruded

Superficial
Adenomatous component positive
Histology, n (%)

tub/pap

por/sig/muc
Submucosal invasion depth (pm)

<1000

>1000
Vertical margin positive, n (%)
Lymphatic invasion positive, n (%)
Venous invasion positive, n (%)
Budding high grade, n (%)
Lymph node metastasis, n (%)

69.3 &+ 10.7 (41-86)

63.3 + 10.7 (32-86) 66.1 &= 10.1 (24-91) A vs. B*, B vs. C*, A vs. C*

A vs. C**
79 (65.3) 149 (62.6) 187 (54.7)
42 (34.7) 89 (37.4) 155 (45.3)
15 (12.4) 18 (7.6) 25 (7.3) NS
NS
92 (76.0) 182 (76.5) 252 (73.7)
29 (24.0) 56 (23.5) 90 (26.3)
B vs. C**
18.5 + 10.6 183 £ 11.6 203 £ 11.2
17 (5-75) 18 (4-120) 18 (4-95)
B vs. C*, A vs. C*
97 (80.2) 202 (84.9) 167 (48.8)
24 (19.8) 38 (15.1) 175 (51.2)
84 (69.4) 154 (64.7) 108 (31.6) B vs. C*, A vs. C*
NS
120 (99.2) 235 (98.7) 332 (97.1)
1 (0.8) 3 (1.3) 10 (2.9)
A vs. B¥*, A vs. C*
21 (17.4) 19 (8.0) 20 (5.9)
100 (82.6) 219 (92.0) 322 (94.1)
12 (10.0) 50 (21.0) - NS
31 (25.6) 88 (37.0) 204 (59.7) A vs. B¥* B vs. C*, A vs. C*
10 (8.3) 37 (15.6) 59 (17.3) A vs. C**
21 (17.4) 48 (20.1) 81 (23.7) NS
- 19 (8.0) 41 (12.0) NS

*p <001, ** p <005

muc mucinous adenocarcinoma, NS not statistically significant, pap papillary adenocarcinoma, por poorly differentiated adenocarcinoma, SD
standard deviation, sig signet-ring cell carcinoma, fub tubular adenocarcinoma

(a (b) ()
1.0 et 1.0+ 1.0
0.5+ 0.5 0.57
= ER gkem — ER alre | = ER sone
ROZ‘] ER and surgcsl resacion = ER and surgcal resecton ER and surgical resection
=== Sumgkal resection aone P=0.38 Surgical resection sone 1 P=0.38 Surgical resection alone
0 T r— 0 T T T 1 0 T T T T Y
0 50 100 150 200 250 (M) © 50 100 150 200 250 (M) o 50 100 150 200 250(M)

Fig. 2 Kaplan—Meier curves for a overall survival, b disease-free
survival, and ¢ disease-specific survival rates in the endoscopically
curable (e-curable) group (n = 181). a Overall survival rate (91.1%).
b Disease-free survival rate (99.4%). ¢ Disease-specific survival rate
(99.4%). Key: red line patients who underwent endoscopic resection

(ER) alone in the e-curable group; green line patients who underwent
ER and additional surgical resection with lymph node dissection in
the e-curable group; blue line patients who underwent surgical
resection with lymph node dissection alone in the e-curable group. ER
endoscopic resection
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Table 2 Comparison of

. . Group Recurrence Mortality Mortality from T1 CRC
recurrence and mortality rates in
each group Total Local Distant
A 5.0% 3.3% 3.3% 31% 2.5%
6/121 4/121 4/121 38/121 3/121
(95% CI) (1.8-10) (0.9-8.2) (0.9-8.2) (23-40) (0.5-7.1)
B 5.5% 2.5% 3.8% 16% 2.9%
13/238 6/238 9/238 38/238 7/238
(95% CI) (2.9-9.2) (0.9-5.4) (1.7-7.1) (12-21) (1.2-6.0)
C 3.8% 0.6% 3.5% 17% 1.2%
13/342 2/342 12/342 57/342 4/342
(95% CI) (2.0-6.4) (0.1-2.1) (1.8-6.0) (13-21) (0.3-3.0)
Total 4.6% 1.7% 3.6% 19% 2.0%
32/701 12/701 25/701 133/701 14/701
(95% CI) (3.1-6.4) (0.8-3.0) (2.3-5.2) (16-22) (1.1-3.3)
Follow-up (months): mean 100.8; standard deviation 46.8 months
CI confidence interval, CRC colorectal carcinoma
(a) (b) (c)
‘~0“~\\“.\\\“ 1‘o~4 ——— 1.0 s
e - . T
— -
0.5 0.5 0.5
N v Group A Group A a Group A
P<0.01~ Group B P=0.51 Group B P=0.29 Group B
Group C ~= GroupC == GroupC
0 —T T T T 0 T T T T T 0 T T T T T 7T
0 50 100 150 200 250 (M) o 50 100 150 200  250(M) O 50 100 150 200  250(M)

*: Group Avs. B, Group Avs. C

Fig. 3 Kaplan—Meier curves for a overall survival, b disease-free
survival, and ¢ disease-specific survival rates in the non-endoscop-
ically curable (non-e-curable) group (n = 701). a Overall survival

tumor budding, the incidence of recurrence was 0.4%, even
in cases with relatively deep submucosal invasion depth.

The results of the Cox regression analysis of DFS are
shown in Table 4, as summarized for all groups. Age
>65 years old [hazard ratio 2.35; 95% confidence interval
(CI) 1.10-5.38; p = 0.03], protruded gross type (hazard
ratio 5.73; 95% CI 1.95-24.5; p < 0.01), positive lym-
phatic invasion (hazard ratio 2.80; 95% CI 1.29-6.61;
p < 0.01), and high budding grade (hazard ratio 2.82; 95%
CI 1.32-5.86; p < 0.01) were significant predictors of
recurrence after treatment for T1 CRC. On the other hand,
gender, resection method, tumor location, tumor size, the
presence of an adenomatous component, histology, sub-
mucosal invasion depth, and venous invasion were not
significant predictors of recurrence in the multivariate
analysis.
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rate, b disease-free survival rate, ¢ disease-specific survival rate. Key:
red line Group A; green line Group B; blue line Group C

Discussion

This is the first retrospective multicenter cohort study to
have examined the long-term outcomes of patients with T1
CRC according to the latest JSCCR guidelines. Previous
studies of T1 CRC treatment outcomes have been subject
to important limitations: short follow-up periods and a
general lack of data regarding pathological findings,
including tumor budding [19, 22, 24]. We reported that
regardless of submucosal invasion depth, the LN metastasis
rate was approximately 1.2% for cases of T1 CRC in which
the following features were not detected: vessel invasion,
poorly differentiated adenocarcinoma, signet ring cell
carcinoma, mucinous carcinoma, or grade 2/3 budding at
the deepest part of submucosal invasion [13]. We con-
cluded that ER without additional surgical resection was
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Alive/dead

Budding  Recurrence Interval to recurrence
type (months)

grade

Histology

Ly/V
invasion

Gender  Tumor Tumor size  Gross Submucosal
location  (mm) type invasion depth (pum)

Age
(years)

Table 3 continued

of cases

No.

@ Springer

Alive

32
12
23

Distant
Distant

low

tub2
tubl
tubl
tubl

/-

<1000
>1000

Protruded

74 Male S/IC 25

72
49

29

Dead (NS)

Dead (S)
Dead (S)

low

/-

Protruded
Protruded
Protruded

25

C

Female

30
31

Distant

low

+/—

>1000

15

S/C

Female

Male

17

Distant

low

+/—

>1000

Rectum

67

32

C cecum, CRC colorectal carcinoma, Distant distant recurrence, D/C descending colon, ER endoscopic resection, Local local recurrence, Ly lymphatic invasion, NS non-specific, pap papillary

adenocarcinoma, S specific, S/C sigmoid colon, SM submucosal, 7/C transverse colon, tubl well differentiated tubular adenocarcinoma, fub2 moderately differentiated tubular adenocarcinoma,

V venous invasion

valid for cases of well- or moderately differentiated ade-
nocarcinoma with a depth of submucosal invasion
<1000 pum and no lymphatic or venous involvement [19].
Kitajima et al. [9] reported that submucosal invasion depth,
lymphatic invasion, and tumor budding are risk factors for
LN metastasis. In addition, the condition of the muscularis
mucosae was an indicator of LN metastasis [20, 21]. Only
1.9% of low-risk patients had LN metastasis, regardless of
submucosal invasion depth [18]. It was reported that
recurrence without LN metastasis occurs in 0-3.7% of
surgically resected pT1 CRCs [30-32]. However, these
reports were based on the small number of patients.
Kobayashi et al. [15] reported that recurrence occurred in
2.3% of patients with T1 CRCs over a median follow-up
period of 7.8 years, even if surgery with LN dissection had
been performed. Our data showed that the incidence of
recurrence was 3.8% in the group of patients who under-
went surgical resection with LN dissection alone.

A few studies have evaluated the beneficial effect of
additional surgery after ER as an oncological outcome in
T1 CRC. Choi et al. [33] reported that approximately 16%
of high-risk T1 CRC patients benefited from subsequent
additional surgery because of LN metastasis or recurrence.
Among 30 patients in their study who did not have risk
factors for LN metastasis, none subsequently developed
LN metastasis or recurrent CRC. Yoshii et al. [18] reported
that, among patients with high-risk T1 CRC, the cumula-
tive risk of recurrence for patients who underwent addi-
tional surgery after ER was 3.7%, which was significantly
lower than that for patients who underwent ER alone
(20.1%). They concluded that additional surgery after ER
was recommended for patients with high-risk T1 CRC. In
our study, there were no significant differences in DFS
rates between patients with ER alone and patients who
underwent additional surgery with LN dissection after ER.
Rickert et al. [34] reported that ER for malignant polyps
did not worsen surgical and oncologic outcomes in patients
who underwent an additional surgery after ER and sug-
gested that oncologic resection for residual tumors should
be undergone. Also, it has been reported that the risks of
LN metastasis and recurrence for T1 CRC after secondary
surgery (ER was performed first) compared with primary
surgery did not increase [35]. Further studies are needed to
clarify these clinical issues.

Overall, local recurrence rates of 0-11% have been
reported for T1 CRC after ER [16, 18, 22-25, 33]. Ueno
et al. [16] reported that the incidence of local recurrence
was 4.9% (2/41) with local excision alone, and all two
patients with local recurrence had risk factors for recur-
rence. Choi et al. [33] reported local recurrences in three of
42 patients (7.1%) who did not receive additional surgery
after ER, as compared with no recurrence in 45 patients
who received an additional surgery after ER. In this study,
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Table 4 Results of the Cox Variables Hazard ratio 95% confidence interval p value
regression analyses of disease-
free survival for all groups Age (years old) 0.03
<65 1.00
>65 2.35 1.10-5.38
Gender 0.37
Male 1.00
Female 0.71 0.33-1.47
Resection method 0.50
Endoscopic resection 1.00
Surgery 0.70 0.29-2.04
Tumor location 0.61
Colon 1.00
Rectum 1.23 0.53-2.62
Tumor size (mm) 0.33
<20 1.00
>20 1.46 0.69-3.26
Adenomatous component 0.94
(+) 1.00
(=) 1.03 0.48-2.18
Gross type <0.01
Superficial 1.00
Protruded 5.73 1.95-24.5
Histology -
tub/pap 1.00
por/sig/muc - -
Submucosal invasion depth (um) 0.98
<1000 1.00
>1000 1.01 0.36-3.65
Lymphatic invasion <0.01
(=) 1.00
(+) 2.80 1.29-6.61
Venous invasion 0.34
(=) 1.00
(+) 1.53 0.62-3.41
Budding grade <0.01
Low 1.00
High 2.82 1.32-5.86

tub tubular adenocarcinoma, pap papillary adenocarcinoma, por poorly differentiated adenocarcinoma, sig
signet-ring cell carcinoma, muc mucinous adenocarcinoma

local recurrence occurred in four patients with T1 CRC
from among the 121 patients (3.3%) treated with ER alone
and these four patients had more than one risk factor for
LN metastasis. Our data suggests that additional surgery
with LN dissection after ER should be considered for
patients with T1 CRC who have risk factors for LN
metastasis, according to the JSCCR guidelines.

It has been reported that approximately 90% of recur-
rences after curative resection of CRC occur within 5 years
after surgery [36]. Our data showed that more than 90% of

recurrences were detected within 5 years after treatment,
although recurrence was detected more than 80 months
after treatment in two cases (one case with ER alone, and
the other case with surgical resection alone). Therefore, the
recommended duration of follow-up after treatment of T1
CRC may be approximately 10 years. In the previous
studies, the interval of time until recurrence after treatment
was within 5 years; therefore, after the treatment of T1
CRC, follow-up examinations are required for at least
5 years or longer [22, 24]. Our data showed that the group

@ Springer
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of patients treated with ER alone included non-e-curable
patients who did not undergo surgery because of anesthesia
concerns (e.g. concomitant diseases), refusal to receive
additional surgery and/or advanced age (over 80 years old).
This is one of the reasons why the OS rate of the group of
patients treated with ER alone was significantly lower than
the other groups. Patients’ backgrounds were taken into
consideration sufficiently. Even when treatment is per-
formed following the JSCCR guidelines 2014 for T1 CRC,
patients are still surgically overtreated. In the near future,
immunohistochemical analyses of molecular markers at the
site of the deepest penetration of the Tl CRC specimen
may allow LN metastasis to be predicted, regardless of the
present standard pathologic risk factors that are identified
with only hematoxylin and eosin staining [37].

It has been reported that patients whose only risk factor
is deep submucosal invasion have a low cumulative risk of
recurrence without surgery [18, 23]. In the present study,
the incidence of recurrence was only 0.4%; there was only
one case of recurrence among patients who met three of the
four JSCCR curative criteria for T1 CRC after ER. We
anticipate that the indication of ER for clinical Tl CRC
(even with a deep submucosal depth of invasion) will be
expanded as total excisional biopsy, especially for elderly
patients with concomitant disease. When deciding upon
additional surgery after ER, endoscopists should consider
the individual patient’s age, concomitant diseases, wishes,
life expectancy, performance status, and concrete risk of
LN metastasis, as well as the operative method. The
surveillance method in this study is thought to be adequate
from our results. However, a further prospective study is
necessary to reveal an appropriate surveillance program for
the patients with “non-e-curable” after ER for T1 CRC.
Ikematsu et al. [22] reported that the tumor location (rec-
tum) was a significant contributor to recurrence after
treatment for T1 CRC with ER alone in a high-risk group.
Our results revealed that the significant predictors of
recurrence after treatment for Tl CRC included age
>65 years old, protruded type, positive lymphatic invasion,
and high budding grade. It would be beneficial for us to
evaluate these risk factors prospectively in the near future,
and it is necessary to suggest a stricter surveillance pro-
gram after treatment for the patients with above four
factors.

This study has some limitations. First, this study was a
retrospective analysis based on the clinical records. Sec-
ond, this study might have been affected by selection bias
because it was not randomized. Third, the statistical power
was not sufficient to discern small differences in subgroup
analyses of more comprehensive pathological factors.

In conclusion, the long-term outcomes supported the
JSCCR 2014 criteria for e-curable T1 CRC. Recurrence
occurs even in patients with T1 CRC who undergo surgical

@ Springer

resection. ER did not worsen the clinical outcomes of
patients who required additional surgical resection of T1
CRC. We expect that the indication of ER for T1 CRC
(even with deep submucosal invasion) will be expanded.
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