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Characteristics of minute T1 colorectal cancer in relevance
to pathology and treatment
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Purpose: Minute T1 colorectal cancer (CRC) lesions (<5 mm) are rare; however, little is known about their characteristics
and aggressiveness. In this study, we evaluated the characteristics of minute T1 CRC in relevance to pathology and
treatment.

Methods: This retrospective study included 849 patients with T1 CRC endoscopically or surgically treated between January
2001 and December 2016. The patients were stratified into 4 groups according to tumor size; minute group (<5 mm), small
group (6-10 mm), medium group (11-20 mm), and large group (=21 mm). Clinicopathological variables were evaluated
with respect to tumor size.

Results: The incidence of the minute T1 CRC was 2.4% (20 of 849). Minute T1 CRC was significantly associated with flat
type (minute, 25%; small, 12.6%; medium, 8.8%; large, 12.6%; P = 0.016), right-sided cancer (30%, 15.4%, 15.4%, 15.1%, P
=0.002) and the absence of background adenoma (BGA) (50%, 40.7%, 32.8%, 18.1%, P < 0.001). In patients who underwent
surgery, lymph node metastasis (LNM) was significantly higher in the minute group (36.4%, 15.9%, 15.7%, 9.2%, P = 0.029).
Conclusion: Minute T1 CRC is significantly associated with flat type, right-sided cancers, as well as with the absence of
BGA and LNM. These results suggested the minute T1 CRC lesions are often aggressive and are likely to be missed during
colonoscopy.

[Ann Surg Treat Res 2020;98(4):199-205]
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INTRODUCTION

As the number of patients undergoing colonoscopy increases,
the number of individuals diagnosed with T1 colorectal cancer
(CRC) is on the rise. Although the size of T1 CRC lesions varies
immensely [1], they are often over 10 mm. However, benign-
suspected minute (<5 mm) colorectal polyps are sometimes
proven to be the T1 lesions. Even though it has been previously
demonstrated that the tumor size is associated with disease
aggressiveness, and negatively correlated with patient survival

[2], whether minute T1 CRC lesions are less aggressive than
larger T1 CRC lesions remains unknown. Furthermore, the
clinicopathological features of the minute T1 CRC lesion have
not been elucidated. The aim of this study was to explore the
clinical and pathological features of patients with minute T1
CRC.

Received October 2, 2019, Revised January 31, 2020,
Accepted February 20, 2020

Corresponding Author: Kyung Su Han

Center for Colorectal Cancer, Center for Cancer Prevention and Early
Detection, National Cancer Center, 323 llsan-ro, llsandong-gu, Goyang
10408, Korea

Tel: +82-31-920-2626, Fax: +82-31-920-0002

E-mail: kshan@ncc.rekr

ORCID: https://orcid.org/0000-0003-2489-9420

*Current Affiliation: Department of Surgery, Seonam Hospital, Seoul, Korea
Copyright (©) 2020, the Korean Surgical Society

(€9 Annals of Surgical Treatment and Research is an Open Access Journal. All
articles are distributed under the terms of the Creative Commons Attribution Non-
Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which
permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Annals of Surgical Treatment and Research 199


mailto:kshan@ncc.re.kr

200

Annals of Surgical Treatment and Research 2020;98(4):199-205

METHODS

Patient recruitment and stratification
Our study included 935 T1 CRC patients that underwent

endoscopic resection (ER) or surgical resection (SR) at the
National Cancer Center, Korea, between January 2001 and
December 2016. Patients who had double primary cancer
(n = 86) were excluded; thus, 849 patients were included
in our analyses (Fig. 1). The clinical and clinicopathological
information was acquired from the CRC database and were
reviewed retrospectively.

Tumor size was recorded as the maximum horizontal tumor
diameter, as measured from formalin-fixed tumor samples.
Tumors from cecum to transverse colon were defined as right-
sided colon cancers, while tumors from the left colonic flexure
to sigmoid colon were defined as left-sided cancers. Tumors
located in the rectosigmoid junction or within the rectum
were considered as rectal cancers. Tumors were classified into
4 endoscopic types: pedunculated (0-Ip), sessile (0-Is), flat (0-
Ila), and depressed (0-1lc), according to the Paris endoscopic
classification of superficial neoplastic lesions [3]. In the case of
mixed type, 0-Ila + Ilc and O-llc + Ila were considered as flat
and depressed types, respectively.

Background adenoma (BGA) was defined as an adenomatous
component microscopically contiguous to resected T1 CRC
[4]. The tumors grade was determined according to the World
Health Organization criteria [5], so that well-differentiated
adenocarcinomas that had glandular structures in >95%
of the tumor were classified as grade 1, while moderately
differentiated adenocarcinomas with glandular structures
in 50%-95% were classified as grade 2. Poorly differentiated
adenocarcinomas with <50% glandular structure were
classified as grade 3. Grade 3 CRCs, signet ring cell carcinoma
and mucinous carcinoma, were considered as high-grade.

935 Patients with T1 CRCs
treated with endoscopic or surgical resection

Excluded 86 patients

> - Double primary cancer

4

Included 849 patients

Grouping according to size

v
v v v v

Minute Small Medium Large
<5 mm 6-10 mm 11-20 mm 221 mm
(n=20) (n=182) (n =409) (n =238)

Fig. 1. Schematic representation of the patient grouping
according to tumor size. CRC, colorectal cancer.

In surgically resected specimen, the depth of submucosal (SM)
invasion was determined according to the Kudo's classification
[6]; as sm1 tumors showed infiltration into the upper third of
the SM layer, sm2 tumors had infiltration into the middle third
of the SM layer, and sm3 tumors showed infiltration into the
lower third of the SM layer. For endoscopically resected sessile
or flat tumors, the cut-off limit between sml and sm2 was
1,000 pm according to the Paris classification, and the depth
of SM invasion exceeding 2,000 um was defined as sm3. For
endoscopically resected pedunculated tumors, the cut-off limit
between sm1 and sm2 was the level of the neck, and the depth
of SM invasion exceeding 3,000 um from the neck was defined
as sm3 [7]. The sm2 and sm3 tumors were regarded as deep
SM invasion. Vascular invasion was defined as the presence
of cancer cells within endothelial-lined channels. An isolated
cell or a small cluster of fewer than 5 carcinoma cells in the
invasive front was defined as a budding focus, with positive
tumor budding defined as more than 10 budding foci viewed
at 200-fold magnification [8]. According to our previous study,
the risk factors for lymph node metastasis (LNM) contain deep
SM invasion (sm2 or sm3), vascular invasion, high histological
grade, budding [9], and pathological diagnoses were performed
by a board-certified pathologist (H]JC).

We classified patients into 4 groups according to the size of
the tumor: minute group (<5 mm), small group (6-10 mm),
medium group (11-20 mm), and large group (=21 mm). We then
compared the clinicopathological characteristics between the
groups. Differences in age, sex, tumor location, endoscopic type,
BGA, histologic grade, depth of SM invasion, vascular invasion,
and tumor budding were assessed. In radically resected cases (n
= 639), the incidence of LNM was also analyzed in each group.

Treatment algorithm
The endoscopic resectability was assessed considering the

endoscopic findings, including gross configuration (depression,
ulceration, or induration), irregular surface pattern (pit pattern,
superficial vascular structure), and nonlifting sign [10,11].

Lesions that were considered as endoscopically resectable
were treated with primary ER, while primary SR was used for
lesions that were determined to be endoscopically unresectable,

Patients that were classified as high risk for LNM after
primary ER underwent additional SR. In some cases, transanal
excision or transanal endoscopic microsurgery was applied
when patients refused SR, or when ER was technically
challenging to perform.

Patient follow-up and oncologic outcomes
Patients were followed-up regularly every 3 months in

the first 2 years and every 6 months thereafter. Physical
examination, measurement of serum carcinoembryonic antigen,
and chest radiography were checked every 3 or 6 months,



Sin Hye Park, et al: T1 colorectal cancer

Abdominopelvic computed tomography was obtained every 6
months. Colonoscopy was performed 1 year postoperatively
and then once every 2 years.

Confirmation of recurrence was based on imaging or
pathologic findings. Recurrence-free survival (RFS) as an
oncologic outcome was analyzed in each treatment group (ER
vs. ER, additional SR vs. SR only). RFS was calculated as the time
from the primary resection until patient recurrence or death.

Statistical analysis
Patient demographics and clinical characteristics were

analyzed using the Student t-test for continuous variables
and cross-table analysis using Fisher exact test or the chi-
square test, following statistical validity. RFS was analyzed
using the Kaplan-Meier method. P-value <0.05 was considered
statistically significant for all analyses.

Ethical approval
This study was accepted by the Institutional Review Border

of the National Cancer Center, Korea (NCC 2016-0273), and
informed consent was obtained from all patients.

RESULTS

Patient and clinical characteristics
Out of 849 T1 CRC patients, 182 patients underwent ER only,

355 patients ER plus additional SR, and 312 patients SR only.
The mean tumor size was 18.0 mm (range, 3.5-115 mm). There
were 20 cases of the minute group (2.4%), 182 of the small group
(21.4 %), 409 of the medium group (48.2%), and 238 of the large
group (28.0%) (Fig. 1). The characteristics of all 849 patients are
summarized in Table 1.

Patients of the minute group exhibited higher proportion
of flat type tumors (minute, 25%; small, 12.6%; medium, 8.8%;
large, 12.6%; P = 0.016), and right-sided tumors (minute, 30%;
small, 15.4%; medium, 15.4%; large, 15.1%; P = 0.002). The
clinical characteristics of the patients of each group are detailed
in Table 2.

Pathological characteristics
The patients of the minute group exhibited higher proportion

of BGA absence (minute, 50%; small, 40.7%; medium, 32.8%;
large, 18.1%; P < 0.001). Moreover, patients of, the minute group
demonstrated significantly lower incidence of vascular invasion
(minute, 5%; small, 49.2%; medium, 42.6%; large, 39.9%; P =
0.001). In surgically resected patients, the higher incidence of
LNM was noted in the minute group (36.4%, 159%, 15.7%, 9.2%,
P = 0.029). The histologic grade, depth of SM invasion, and
tumor budding did not differ significantly between the groups
(Table 3).

A detailed description of 20-minute T1 CRC cases

From the 20 patients of the minute group, none had
pedunculated type CRC, while 14 (70.0%), 5 (25.0%), and 1
(5.0%) had sessile type, flat type, and depressed type tumors,
respectively (Fig. 2). All 20 patients underwent primary ER; 11
patients underwent additional SR. Out of the 11 patients that
underwent additional SR, 4 had LNM. Out of 9 patients who
underwent ER only, 3 patients showed unfavorable histologic
factors for LNM and refused additional SR. Further details are
shown in Supplementary Table 1.

Oncologic outcomes according to the treatment

method
The median follow-up period was 59 months (range, 0-167

months). Thirty-six patients experienced local recurrence or
distant metastasis (ER, 12; ER + additional SR, 10; SR, 14). For
the ER, ER + additional SR, SR groups, recurrence rates were

Table 1. Patient characteristics (n = 849)

Variable Value

Sex

Male 519 (61.1)

Female 330 (38.9)
Age (yr) 61 = 10.5 (26-89)
Tumor size measured by endoscopist 22.5 £ 11.7 (3-100)
(mm) (n=731)

<5 8 (1.1)

6-10 101 (13.8)

11-20 319 (43.6)

221 303 (41.5)
Tumor size measured by pathologist 18 £11.7 (3.5-115)
(mm)

<5 20 (2.4)

6-10 182 (21.4)

11-20 409 (48.2)

>21 238 (28.0)
Resection type

ER only 182 (21.4)

ER + additional SR 355 (41.8)

SR only 312 (36.7)
Tumor location

Right 133 (15.7)

Left 410 (48.3)

Rectum 306 (36.0)
Endoscopic type

Pedunculated 153 (18.0)

Sessile 571 (67.3)

Flat 94 (11.1)

Depressed 31(3.7)

Values are presented as number of patients (%) or mean +
standard deviation (range).
ER, endoscopic resection; SR, surgical resection.
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Table 2. Clinical characteristics of T1 colorectal cancer patients according to tumor size

. Minute (<5 mm Small (6-10 mm Medium (11-20 mm Large (221 mm
Variable (n :(20) ) (n ¢ 182) ) (n ! 409) ) f(;n ‘ 238) ) P-value
Age (yr) 62.3 +10.7 (41-83) 60.5+10.0(35-82) 61.4+10.6 (26-87) 62.9+10.4 (35-89) 0.070
Sex 0.049
Male 14 (70.0) 117 (64.3) 260 (63.6) 128 (53.8)
Female 6 (30.0) 65 (35.7) 149 (36.4) 110 (46.2)
Resection type <0.001
ER only 9 (45) 48 (26.4) 81 (19.8) 44 (18.5)
ER + SR 11 (55) 97 (53.3) 166 (40.6) 81 (34.0)
SR only 0(0) 37 (20.3) 162 (39.6) 113 (47.5)
Tumor location 0.002
Right 6 (30.0) 28 (15.4) 63 (15.4) 36 (15.1)
Left 10 (50.0) 103 (56.6) 204 (49.9) 93 (39.1)
Rectum 4 (20.0) 51 (28.0) 142 (34.7) 109 (45.8)
Endoscopic type 0.016
Pedunculated 0 (0) 22 (12.1) 6 (21.0) 5(18.9)
Sessile 14 (70.0) 126 (69.2) 273 (66.7) 8 (66.4)
Flat 5(25.0) 23 (12.6) 6 (8.8) 30 (12.6)
Depressed 1(5.0) 11 (6.0) 4(3.4) 5(2.1)
Values are presented as mean =+ standard deviation (range) or number of patients (%).
ER, endoscopic resection; SR, surgical resection.
Table 3. Pathological characteristics of T1 colorectal cancer patients according to size
. Minute (<5 mm Small (6-10 mm Medium (11-20 mm Large (221 mm
Variable oz o) o b e Poalue
Background adenoma <0.001
Absent 10 (50.0) 74 (40.7) 134 (32.8) 43 (18.1)
Present 10 (50.0) 108 (59.3) 275 (67.2) 195 (81.9)
Histologic grade 0.525
Grade 1/2 20 (100) 175 (96.2) 401 (98.0) 233 (97.9)
Grade 3 0 (0) 4(3.8) 8 (2.0) 5(2.1)
Submucosal invasion 0.850
sm1 8 (40.0) 69 (37.9) 141 (34.6) 84 (35.3)
sm2/3 12 (60.0) 113 (62.1) 267 (65.4) 154 (64.7)
Vascular invasion 0.001
Negative 19 (95.0) 92 (50.8) 234 (57.4) 143 (60.1)
Positive 1(5.0) 89 (49.2) 174 (42.6) 95 (39.9)
Tumor budding 0.351
Negative 16 (88.9) 123 (77.4) 276 (76.7) 170 (81.7)
Positive 2(11.1) 36 (22.6) 84 (23.3) 38 (18.3)
LN metastasis” 0.029
Negative 7 (63.6) 106 (84.1) 268 (84.3) 167 (90.8)
Positive 4 (36.4) 20 (15.9) 50 (15.7) 17 (9.2)
Values are presented as number of patients (%).
LN, lymph node.
a)/\nalyzed in surgically resected cases (n = 639).
6.6%, 2.8%, and 45%, respectively (P = 0.114), while the 5.year  DISCUSSION
RFS rates were 95.6%, 97.7%, and 96.9%, respectively (Fig, 3) (P
= 0.111). The recurrence rate and RFS were not significantly Larger colorectal polyp size has been associated with
different between the different treatment groups. increased malignancy. T1 CRC lesions are usually over 10 mm

in size, the vast majority of them being over 5 mm. Benign-
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Fig. 2. Representative images of endoscopic findings in patients with minute T1 colorectal cancer. Sessile type (A), flat type (B),

and depressed type (C).
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Fig. 3. Recurrence-free survival in colorectal cancer patients
according to the treatment method. ER, endoscopic resection;
SR, surgical resection.

suspected minute (<5 mm) colorectal polyps are rarely
diagnosed as T1 cancer lesions after ER, but the characteristics
of minute CRC have not been established yet.

Our study indicated that the incidence of minute lesions
in T1 CRCs was 2.4%, and that minute T1 CRCs exhibited a
higher proportion of flat type and right-sided cancers. These
results suggest that the minute T1 CRC lesions are likely not
to be diagnosed. Nonpolypoid colorectal neoplasms are not
easily detected by colonoscopy since the subtle findings can
be hard to differentiate from those of normal mucosa [12,13].
Additionally, the right-sided location might also contribute to
nondiagnosis, especially in cases of incomplete colonoscopic
examination.

Interval CRC is defined as CRC diagnosed after colonoscopy
in which no cancer is found, and before the next recommended
examination [14]. Previous studies have reported that there are

more interval cancers in the right colon than in the left colon
[15,16]. Chen et al. [17] have demonstrated that interval cancers
were common in males over 50 years of age. According to our
findings, minute T1 CRC was more frequent in the right colon
and male patients, suggesting that interval CRCs may originate
from the minute T1 CRC lesions.

CRCs without BGA are regarded as de novo cancers [18,19]. In
our previous study, the absence of BGA was identified as one of
the predictors of LNM in T1 CRC [20]. Our findings showed that
minute T1 CRC is associated with the absence of BGA and that
the incidence of LNM is significantly higher in patients with
minute T1 CRCs, which may imply that minute T1 CRC lesions
might be more aggressive than the larger T1 CRC lesions.

On the other hand, we found that minute T1 CRC lesions
exhibited a significantly lower incidence of vascular invasion.
Although deep SM invasion has been identified as one of
the predictive factors for LNM [21,22], not many studies
have addressed the relationship between tumor size and
SM invasion. Ikehara et al. [23] reported that no significant
association between tumor size and deep SM invasion, yet
invasive pit pattern was correlated with SM invasion in sessile
and superficial cancers. Similarly, deep SM invasion was not
significantly associated with tumor size in our study.

This study had some limitations. Importantly, although we
analyzed a relatively large patient cohort, the study was limited
by the small number of the minute T1 CRC cases. Future
studies involving a larger cohort is needed. Moreover, we did
not perform a molecular characterization of the tumors. Lastly,
the tumor sizes were determined from formalin-fixed tumor
specimens, which likely did not accurately represent the tumor
size in the patients.

In conclusion, minute T1 CRCs were significantly associated
with flat type, right-sided cancer, as well as with the absence
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of BGA and LNM. These results suggested that minute T1 CRC
lesions are often aggressive and are likely not to be found. Thus,
endoscopists should pay particular attention to patients with
CRC lesions, not to miss the minute flat lesion, especially in the
right colon.

SUPPLEMENTARY MATERIAL
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org/10.4174/astr.2020.98.4.199.
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