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Abstract
Purpose Long-term prognosis of T1 laterally spreading tumors (LSTs) after treatment have not been clarified. This study
compared clinicopathological characteristics and long-term prognosis of T1 LSTs.
Methods We retrospectively assessed 169 patients with 169 T1 LSTs between January 1992 and December 2008 by ten hospitals.
Patients who did not meet the Japanese Society for Cancer of the Colon and Rectum (JSCCR) 2016 guidelines for the treatment of
colorectal carcinoma (CRC) criteria were defined as non-endoscopically curable. The number of non-endoscopically curable
patients with LST-granular/ nodular mixed (LST-G-M) was 61, that with LST-non-granular/ flat elevated (LST-NG-FE) was 23,
and that with LST-non-granular/ pseudo depressed (LST-NG-PD) was 23. Clinicopathological variables and long-term prognosis
were analyzed.
Results For overall patients, tumor size, number of non-endoscopically curable cases, and rate of submucosal invasion depth ≥
1000μm for the LST-G-M groupwere significantly higher than those in the other groups. For non-endoscopically curable patients, the
tumor size for those with LST-G-M was significantly larger than those in the other groups. The rate of submucosal invasion width ≥
4000 μm and type B/C muscularis mucosae with LST-G-M was higher than that with LST-NG-FE. All recurrences occurred in non-
endoscopically curable patients with LST-G-M. Five-year overall and disease-free survivals for non-endoscopically curable patients
with LST-G-M were significantly shorter than those for patients with non-endoscopically curable LST-NG-FE and PD.
Conclusions Our data supported adequacy of the JSCCR guidelines for the treatment of CRC criteria for endoscopically curable
patients after T1 LSTs treatment. Patients with T1 LST-G-M should be followed up more carefully.
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Introduction

A laterally spreading tumor (LST) is a colorectal tumor defined
by a characteristic laterally spreading growth pattern ≥ 10 mm
in diameter [1]. Moreover, LSTs are divided into four subtypes
based on surface morphology: LST-granular/ homogeneous,
LST-G-H; nodular mixed, LST-G-M; LST-non-granular/ flat
elevated, LST-NG-FE; and pseudo depressed, LST-NG-PD
[1, 2]. Recognition of LSTs was established by several reports
concerning their clinicopathological features; therefore, the
concept of LSTs has been accepted not only in Japan but also
in Western countries [2]. It is clinically significant that each
subclassification type of LST has different clinicopathological
features [3–14]. The rates of submucosal invasion in LST-G-H,
LST-G-M, LST-NG-FE, and LST-NG-PD were 0–9%, 5–16%,
0–8%, and 12–57%, respectively [3–5, 7–13].

Westernization in Japan has increased the occurrence of
colorectal carcinoma (CRC) [9]; therefore, physicians are
performing increasing numbers of colonoscopy procedures
for patients with CRC [15]. Endoscopic submucosal dissec-
tion (ESD), which is a histologically complete en bloc resec-
tion, is also the standard treatment for early CRC [16, 17].
According to the Japanese Society for Cancer of the Colon
and Rectum (JSCCR) 2016 guidelines [18], endoscopically
resected T1 CRC with positive vertical tumor margins, unfa-
vorable histology, submucosal invasion depth ≥ 1000 μm,
positive vessel invasion, and budding grade 2/3 should be
considered for additional surgery with lymph node dissection.

Several studies of the prognosis of T1 CRC after treatment
have been reported [19–24]; however, the prognosis of T1
LST has not been clarified. The aim of this study was to
analyze the long-term prognosis of patients with T1 LST after
treatment, including surgical resection alone. The following
prognoses were analyzed: recurrence, 5-year overall survival,
5-year disease-free survival and 5-year disease-specific sur-
vival. We evaluated the pathological characteristics of T1
CRC according to the JSCCR 2016 guidelines [18].

Methods

Patients

At first, we retrospectively selected 970 consecutive patients
with T1 CRC who underwent endoscopic resection (ER)
alone, additional surgery after ER, or surgical resection alone
between January 1992 and December 2008 by the Hiroshima
Gastrointestinal Endoscopy Research Group (Hiroshima
University Hospital and nine affiliated hospitals). A total of
801 patients were excluded for the following reasons: previ-
ous or synchronous advanced CRC, no follow-up period of at
least 5 years, non-LSTs, and endoscopic piecemeal resection.
The reason for excluding endoscopic piecemeal resection was

that the significant factor associated with local recurrence for
large colorectal neoplasia resected by ER [25], and accurate
histological assessment was impossible for cases with piece-
meal resection. Finally, 169 patients with T1 LST entered this
study (Fig. 1). Patients with T1 CRC after en bloc ERwhomet
the curative criteria of the JSCCR 2016 guidelines [18] were
defined as endoscopically curable (e-curable) patients.
However, those who did not meet the curative criteria were
defined as non-endoscopically curable (non-e-curable)
patients.

LSTs were defined as a lesion ≥ 10 mm in diameter that
extended laterally rather than vertically along the colorectal
wall. LSTs were divided into two subtypes based on their
surface morphology: LST-G, which has even or uneven nod-
ules on the surface, and LST-NG, which has a smooth surface.
Furthermore, each type was divided into two subtypes: LST-G
included LST-G-H and LST-G-M subtypes, and LST-NG in-
cluded LST-NG-FE and LST-NG-PD subtypes [1, 2]. In this
study, no patients were diagnosed with T1 LST-G-H. LSTs’
classification was reevaluated at the University Hospital re-
gardless of previous each institution’s diagnosis.

The use of patient data for the purpose of this study was
approved by the Institutional Review Board of Hiroshima
University (no. 937). This study was performed in accordance
with the ethical standards in the 1964 Declaration of Helsinki
and its later amendments.

Indications of ER procedure

ER consists of polypectomy, endoscopic mucosal resection,
and ESD. Indications for ER for CRC followed the latest
JSCCR 2016 guidelines [18]. A low possibility of lymph node
metastasis and the size and location of the tumor make en bloc
resection possible. Indications for ER were as follows:
intramucosal carcinoma or carcinoma with slight submucosal
invasion; any size; and any macroscopic type.

Indications for additional surgery after ER

In the JSCCR 2016 guidelines [18], additional surgery after
ER of pT1 was performed if surgical resection was preferable
because the vertical margin was positive. If any of the follow-
ing findings was observed during histological examination of
the resected specimen, then intestinal resection with lymph
node dissection was considered as an additional treatment:
submucosal invasion depth ≥ 1000 μm; positive vascular in-
vasion; poorly differentiated adenocarcinoma, signet-ring cell
carcinoma, or mucinous carcinoma; and grade 2/3 budding at
the site of the deepest invasion. In actual clinical practice, the
patient’s status (age, comorbidity, performance status, risk for
surgery, quality of life after surgery, etc.) and wishes are also
considered before finally deciding whether to perform addi-
tional surgery.
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Histological examination

According to the JSCCR 2016 guidelines [18], the histologic
diagnosis (histologic type, submucosal invasion depth, budding
grade, vascular invasion) of CRCwas performed after treatment.
Budding grade was diagnosed using hematoxylin and eosin
(HE) staining for all cases. In principle, vascular invasion was
diagnosed using HE. However, if immunostaining (Victoria
blue, Elastica van Gieson, D2-40) was performed at each of
the institutions, then the results were consulted for the diagnosis.
Moreover, submucosal invasion width, type of muscularis mu-
cosae, type of deepest invasive tumor margin, and poorly differ-
entiated cluster (PDC) grade were diagnosed during this study.
Cases were classified into three groups according to the
muscularis mucosae condition: type A, clearly identified; type
B, incompletely disrupted with deformity; or type C, completely
disrupted [26]. The submucosal invasion width was defined as
the longest horizontal measurement of the submucosal invasive
area [27]. In muscularis mucosae types B and C, the submucosal
invasion width was defined as the length from both ends of
muscularis mucosae incompletely disrupted with deformity or
completely disrupted. Histologic subclassification was deter-
mined by the deepest invasive tumor margin and classified as
well differentiated, moderately differentiated, or poorly differen-
tiated. By assessing glandular configurations and cellular ar-
rangements, the moderately differentiated type was further
subdivided into the moderately well-differentiated group and
moderately poorly differentiated group [28, 29]. PDC was de-
fined as cancer cell clusters of ≥ 5 carcinoma cells that are lack-
ing a glandular formation at the beginning of the invasion, and
PDC was graded per microscopic field at × 200 magnification

(grade 1, 0–4 PDCs; grade 2, 5–9 PDCs; grade 3, ≥ 10 PDCs).
When evaluating the mucinous adenocarcinoma, cancer cell
clusters within a large mucin pool were not classified as PDC;
however, cancer cell clusters infiltrating the stromawith minimal
extracellular mucin formation were classified as PDC [30].
Expert gastrointestinal pathologists (F.S. or K.K.) reevaluated
all pathologic specimens regardless of the previous diagnosis
that had been made at each of the institutions for all cases.

Surveillance schedule after treatment

Interviews, examinations, blood tests (including tumor markers),
and chest and abdominal computed tomography (CT) were per-
formed every 6 months postoperatively for 3 years; thereafter,
they were performed every 12 months for 2 years. An annual
colonoscopy was performed postoperatively for more than
5 years regardless of treatment. Recurrence was confirmed by
endoscopy and/or other diagnostic imaging. Biopsy was per-
formed as necessary. Local recurrence was defined as lesion or
mass detected at the site of the resected CRC. When rectal CRC
underwent surgery, recurrence within the pelvis was defined as
local recurrence. A follow-up examination period of at least
5 years was set to detect recurrence after treatment. Patients
who did not visit the hospital for a scheduled appointment were
interviewed by telephone or letter and encouraged to visit.

Investigated variables

The following clinicopathological variables were investigated
for each group: age, sex, tumor location, tumor size, treatment
type, non-e-curable status, metastasis/recurrence, histology

Patients with T1 CRC (n=970)

CRC colorectal carcinoma, LST laterally spreading tumor, G-M granular nodular mixed type, NG-FE non-granular flat elevated type, NG-PD non-granular pseudodepressed type,

E-curable endoscopically curable, Non-e-curable non-endoscopically curable

Previous or synchronous advanced CRC (n=21)

No followed-up more than 5 years (n=218)

LST-G-M T1 CRC (n=78) LST-NG-PD with T1 CRC (n=44)LST-NG-FE T1 CRC (n=47)

E-curable (n=17) Non-e-curable (n=61) Non-e-curable (n=23)Non-e-curable (n=23)E-curable (n=24) E-curable (n=21)

No LSTs (n=556)

Piecemeal resection (n=6)

LST T1 CRC (n=169)

Fig. 1 Patient enrollment in this study. CRC, colorectal carcinoma; LST, laterally spreading tumor; G-M, granular nodular mixed type; NG-FE, non-granular
flat elevated type; NG-PD, non-granular pseudodepressed type; E-curable, endoscopically curable; Non-e-curable, non-endoscopically curable
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type, submucosal invasion depth, vertical positive margin,
positive lymphatic invasion, positive venous invasion, bud-
ding grade 2/3, and lymph node metastasis. We compared
these variables among the three groups of enrolled patients.
For non-e-curable patients, we also compared submucosal in-
vasion width, muscularis mucosae type, deepest invasive tu-
mor margin type, and PDC grade 2/3. Long-term prognosis
for each non-e-curable group was analyzed. The recurrence
rate, 5-year overall survival, 5-year disease-free survival, and
5-year disease-specific survival rates were assessed. Overall
survival was defined as the time from the date of initial treat-
ment to the day of death from any cause. Disease-free survival
was defined as the time from the date of initial treatment to the
date of identification of local and/or distant recurrence.
Disease-specific survival was defined as the time from the
date of initial treatment to the day of death from CRC.

Statistical analysis

Quantitative data are shown as mean ± standard deviation or
percentage. Differences in continuous values were analyzed
by the chi-square test with the Yates correction or by the
Fisher’s exact test. A p value < 0.05 was considered significant.
When comparing the three groups, the Bonferroni method was
used. JMP statistical software version 12.2.0 (SAS Institute,
Cary, NC) was used for all statistical analyses. The overall
survival, disease-free survival, and disease-specific survival
rates were calculated using the Kaplan-Meier method.

Results

Clinicopathological characteristics of T1 LSTs

T1 LSTs were divided into three groups: LST-G-M (e-curable,
17 patients; non-e-curable, 61 patients), LST-NG-FE (e-cur-
able, 24 patients; non-e-curable, 23 patients), and LST-NG-
PD (e-curable, 21 patients; non-e-curable, 23 patients) (Fig. 1).
The clinicopathological characteristics of the enrolled patients
are shown in Table 1. There were no significant differences
among LST-G-M, LST-NG-FE, and LST-NG-PD in terms of
age, sex, location, or treatment (ER or ER and surgery vs.
surgery) distributions. The rate of non-e-curable patients was
78.2% (61/78) for LST-G-M, which was significantly higher
than 48.9% (23/47) for LST-NG-FE and 52.3% (23/44) for
LST-NG-PD (p < 0.01). The mean tumor size for the LST-G-
M group (mean ± standard deviation [SD]: 35.1 ± 20.9 mm)
was significantly larger than that for LST-NG-FE (mean
± SD: 22.2 ± 10.0 mm) and LST-NG-PD (mean ± SD:
22.9 ± 7.5 mm) (p < 0.01). The rate of submucosal inva-
sion depth ≥ 1000 μm was 70.5% (55/78) for LST-G-M,
which was significantly higher than 42.6% (20/47) for
LST-NG-FE and 45.5% (20/44) for LST-NG-PD

(p < 0.01). The positive vertical margin rates were 23.8%
(10/42) for LST-G-M, 14.8% (4/27) for LST-NG-FE, and
0% (0/17) for LST-NG-PD; all these patients underwent
surgery after ER. The budding grade 2/3 rate was 29.5%
(23/78) for LST-G-M, which was higher than 11.4% (5/44)
for LST-NG-PD (p = 0.0255). The rates of lymph node
metastasis were 8.8% (5/57) for LST-G-M, 10.3% (3/29)
for LST-NG-FE, and 3.5% (1/29) for LST-NG-PD. The
clinicopathological characteristics of non-e-curable pa-
tients are shown in Table 2. The treatment rate (surgery
alone) for LST-NG-PD was significantly higher than the
rates for LST-G-M and LST-NG-FE (p < 0.01). The mean
tumor size for LST-G-M (mean ± SD: 36.6 ± 22.6 mm)
was significantly larger than that for LST-NG-FE (mean
± SD: 21.6 ± 7.2 mm) and LST-NG-PD (mean ± SD: 24.6
± 7.6 mm) (p < 0.01). Although there was no significant
difference among LST-G-M, LST-NG-FE, and LST-NG-
PD in terms of the mean submucosal invasion width, the
frequency of submucosal invasion width ≥ 4000 μm for
LST-G-M was significantly higher than that for LST-NG-
FE (p < 0.01). The rate of type B/C muscularis mucosae for
LST-G-M was higher than that for LST-NG-FE (p = 0.0228),
and the rate of moderately poorly differentiated/poorly differ-
entiated at the deepest invasive tumormargin for LST-G-Mwas
higher than that for LST-NG-PD (p = 0.0429). There was no
significant difference in the rate of PDC grade 2/3 among the
three groups. Five recurrences were found (local and distant
recurrence, one patient; distant recurrence, four patients), and
all of them occurred in non-e-curable LST-G-M patients.

Recurrence after treatment

There was no recurrence among the e-curable patients in the
three groups, but five recurrences were found in non-e-curable
patients with LST-G-M. In the non-e-curable patients, the re-
currence rate in ER, ER and surgery, and surgery groups were
9.1% (2/22), 6.9% (2/29), and 1.8% (1/56), respectively.
There was no significant difference in the recurrence rate
among the three treatment groups. The details of the cases of
recurrence are shown in Table 3. All patients had positive
vessel invasion and/or a high budding grade. Two patients
were treated with ER alone, two with additional surgery after
ER, and one with surgery alone. There was no lymph node
metastasis among three recurrent patients who underwent sur-
gery. One patient had local recurrence and lung metastasis,
and the other four had distant metastasis (bone, lung, or liver).
All recurrences were found within 5 years after treatment.
Three patients died of primary carcinoma. Among the non-e-
curable patients with LST-G-M, 5-year overall survival, 5-year
disease-free survival, and 5-year disease-specific survival rates
were 91.3%, 90.5%, and 100%, respectively. Similarly, among
the non-e-curable patients with LST-NG (LST-NG-FE + LST-
NG-PD), 5-year overall survival, 5-year disease-free survival,
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and 5-year disease-specific survival rates were 95.5%, 100%,
and 100%, respectively (Fig. 2). Overall and disease-free sur-
vivals for the non-e-curable patients with LST-G-M were signif-
icantly shorter than those for the non-e-curable LST-NG patients
(p< 0.05).

Discussion

This is the retrospective, multicenter cohort study that evalu-
ated the long-term prognosis of patients with T1 LST after
treatment. Long-term prognosis of e-curable patients with
T1 LST were satisfactory; however, a few recurrences in

non-e-curable patients with T1 LST-G-M occurred. There
have been several studies of the risk of LST with invasive
carcinoma [3–12, 14, 25, 31–34]. We [3] reported that the
frequency of submucosal invasion in LST lesions increases
with size, that the frequencies of submucosal invasion in the
LST-G-M (13.3%) and LST-NG-PD groups (42.1%) were
significantly higher than those of the other types of LST, and
that the frequency of submucosal invasion of LST-G-H was
extremely low (0.9%) regardless of size. Uraoka et al. [32]
reported that submucosal penetration determined histopatho-
logically occurred under the largest nodules (84%; 16/19) and
depressed areas (16%; 3/19) in 19 LST-G type with submu-
cosal invasion. Deepest submucosal penetration in 32 LST-NG

Table 1 Clinicopathological
characteristics of enrolled patients
(n=169) Variables LST-G-Ma, n=78

LST-NG
P-value

FEb, n=47 PDc, n=44

Age (years old, mean±SD) 66.9±10.4 65.8±9.5 66.7±11.3 0.8453

Sex 0.7003

Male 44 (56.4) 29 (61.7) 28 (63.6)

Female 34 (43.6) 18 (38.3) 16 (36.4)

Location 0.1750

Colon 54 (69.2) 39 (83.0) 35 (79.6)

Rectum 24 (30.8) 8 (17.0) 9 (20.4)

Tumor size (mm) a vs. b*, a vs. c*

Mean±SD 35.1±20.9 22.2±10.0 22.9±7.5

Median (range) 30 (10-120) 20 (10-60) 20 (10-40)

Treatment 0.1553

ER 21 (27.0) 18 (38.3) 15 (34.0)

ER and Surgery 21 (27.0) 9 (19.2) 2 (4.6)

Surgery 36 (46.0) 20 (42.5) 27 (61.4)

Non-e-curable 61 (78.2) 23 (48.9) 23 (52.3) a vs. b*, a vs. c*

Metastasis/ Recurrence 0.0495

Local 1 (1.3) 0 (0) 0 (0)

Distant 5 (6.4) 0 (0) 0 (0)

Histology 0.5561

tub/ pap 78 (100) 47 (100) 44 (100)

por/ sig/ muc 0 (0) 0 (0) 0 (0)

SM depth (μm) a vs. b*, a vs. c*

<1000 23 (29.5) 27 (57.4) 24 (54.5)

≧1000 55 (70.5) 20 (42.6) 20 (45.5)

Vertical margin positive 10 /42 (23.8) 4 /27 (14.8) 0 /17 (0) a vs. c (p=0.0494)

Lymphatic invasion positive 25 (32.1) 6 (12.8) 12 (27.3) a vs. b (p=0.0562)

Venous invasion positive 12 (15.4) 6 (12.8) 7 (15.9) 0.8966

Budding grade 2/3 23 (29.5) 9 (19.2) 5 (11.4) a vs. c (p=0.0255)

Lymph node metastasis 5 /57 (8.8) 3 /29 (10.3) 1 /29 (3.5) 0.5780

LST, laterally spreading tumor; G-M, granular nodular mixed type; NG, non-granular; FE, flat elevated type; PD,
pseudodepressed type; SD, standard deviation; ER, endoscopic resection; Non-e-curable, non-endoscopically
curable; tub, tubular adenocarcinoma; pap, papillary adenocarcinoma; por, poorly differentiated adenocarcinoma;
sig, signet-ring cell carcinoma; muc, mucinous adenocarcinoma; SM, submucosal invasion

*: p<0.01 (%)
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type was either under depressed areas (72%; 23/32) or lymph
follicular or multifocal submucosal invasion (28%; 1/32 and

8/32, respectively). Yamada et al. [14] reported that the risk
factors for deep submucosal invasion of LST-G according to

Table 2 Clinicopathological
characteristics of non-e-curable
patients (n=107) Variables LST-G-Ma, n=61

LST-NG
P-value

FEb, n=23 PDc, n=23

Age (years old, mean±SD) 67.3±9.8 65.9±10.8 64.9±10.2 0.4325

Sex 0.4859

Male 30 (49.2) 12 (52.2) 15 (65.2)

Female 31 (50.8) 11 (47.8) 8 (34.8)

Location 0.5573

Colon 42 (68.9) 18 (78.3) 15 (65.2)

Rectum 19 (31.1) 5 (21.7) 8 (34.8)

Tumor size (mm) a vs. b*, a vs. c*

Mean±SD 36.6±22.6 21.6±7.2 24.6±7.6

Median (range) 30 (10-120) 20 (10-35) 30 (10-40)

Treatment b vs. c*, a vs. c*

ER 12 (19.7) 8 (34.8) 2 (8.7)

ER and Surgery 21 (34.4) 6 (26.1) 2 (8.7)

Surgery 28 (45.9) 9 (39.1) 19 (82.6)

Metastasis/ Recurrence 0.1384

Local 1 (1.6) 0 (0) 0 (0)

Distant 5 (8.2) 0 (0) 0 (0)

Histology -

tub/ pap 61 (100) 23 (100) 23 (100)

por/ sig/ muc 0 (0) 0 (0) 0 (0)

SM depth (μm) 0.8733

<1000 6 (9.8) 3 (13.0) 3 (13.0)

≧1000 55 (90.2) 20 (87.0) 20 (87.0)

Vertical margin positive 9 /33 (27.3) 3 /14 (21.4) 0 /4 (0) 0.4672

Lymphatic invasion positive 25 (41.0) 6 (26.1) 12 (52.2) 0.1860

Venous invasion positive 12 (19.7) 6 (26.1) 7 (30.4) 0.5483

Budding grade 2/3 23 (37.7) 9 (39.1) 5 (21.7) 0.3413

Lymph node metastasis 5 /49 (10.2) 3 /15 (20.0) 1 /21 (4.8) 0.2960

SM width (μm)

Mean±SD 4412±581 3057±377 4119±488 0.3294

<4000 27 (44.3) 18 (78.3) 11 (47.8) a vs. b*
≧4000 34 (55.7) 5 (21.7) 12 (52.2)

Muscularis mucosae a vs. b (p=0.0228)

Type A 7 (10.9) 8 (42.1) 4 (17.4)

Type B/ C 54 (81.1) 15 (57.9) 19 (82.6)

Deepest invasive tumor margin a vs. c (p=0.0429)

W/ Mw 22 (36.1) 13 (56.5) 15 (65.2)

Mp/ Por 32 (52.5) 9 (39.1) 7 (30.4)

PDC grade 2/3 17 (27.9) 3 (13.0) 6 (24.3) 0.3594

LST, laterally spreading tumor; G-M, granular nodular mixed type; NG, non-granular; FE, flat elevated type; PD,
pseudodepressed type; SD, standard deviation; ER, endoscopic resection; Non-e-curable, non-endoscopically
curable; tub, tubular adenocarcinoma; pap, papillary adenocarcinoma; por, poorly differentiated adenocarcinoma;
sig, signet-ring cell carcinoma;muc, mucinous adenocarcinoma; SM, submucosal invasion;W, well differentiated
adenocarcinoma; Mw, moderately-well adenocarcinoma; Mp, moderately-poorly adenocarcinoma; PDC, poorly
differentiated cluster

*: p<0.01 (%)
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the multivariate analysis were the presence of a large nodule,
depression, and invasive pit pattern; however, deep submuco-
sal invasion of LST-NG according to the multivariate analysis
was indicated by the presence of submucosal mass-like eleva-
tion, depression, and invasive pit pattern. Burgess et al. [33]
reported that rectosigmoid 0-Is and 0-IIa + Is non-granular
lesions present a high risk of malignancy, whereas proximally
located 0-Is or 0-IIa granular lesions present a low risk. Each
LST subtype had its own clinicopathological characteristics
and corresponding treatment (ER or surgery). Furthermore, it
was necessary to examine the pathology of the resected tissue
in detail, decide on additional treatment according to the case,
and determine the surveillance interval. This study showed that
LST-NG-PD had the lowest rates in the positive vertical mar-
gin (0%, 0/17), in the budding grade 2/3 (11.4%, 5/44), and in
the lymph node metastasis (3.5%, 1/29) among three subtypes
of LST; however, the treatment rate (surgery alone) for LST-
NG-PD was the highest among three subtypes of LST. Since
cases in the early 1990s (before the introduction of ESD) were
also included in this study, there was a possibility that surgery
was selected as initial treatment in LST-NG-PD which looked
like 0-IIa + IIc. There have been some studies of recurrence for
LST. We [16] reported that long-term outcomes after ESD for

224 superficial colorectal tumors (LST-G, LST-NG, polypoid)
and the local recurrence rate (1.5%) were significantly higher
for patients who underwent piecemeal resection (9.1%) com-
pared with en bloc resection (0.6%). Two of three recurrences
were LST-G with piecemeal resection. We [25] also reported
that significant factors associated with local recurrence for
large colorectal neoplasia resected by ER were piecemeal re-
section, LST-G, tumor size ≥ 40 mm, no pretreatment magni-
fication, ≤ 10 years of experience with conventional ER, and
piecemeal resection only for ESD. Cong et al. [13] reported no
significance for prognoses among LSTsubgroups (LST-G, 124
patients; LST-NG, 53 patients) with 44.4 ± 16.3 months of
follow-up. These studies included not only CRC but also ade-
noma (mostly adenoma), but these were not recurrences that
only involved carcinoma.

In the present study, all recurrenceswere LST-G-M; therefore,
we analyzed whether there were pathological differences be-
tween LST-G-M and other subtypes. The incidence of submu-
cosal invasion width ≥ 4000 μm (Ueno et al. [27] suggested that
a submucosal invasion width ≥ 4000 μm could increase the
probability of lymph nodemetastasis; therefore, we followed this
suggestion) and the rate of type B/C muscularis mucosae for
LST-G-M and LST-NG-PD was higher than that for LST-NG-

Table 3 Cases with recurrence after treatment for LST

Case Age
(years)

Sex Location Size
(mm)

Growth
type

SM
depth
(μm)

Ly/V Histology Budding
grade

Treatment
method

Recurrence Interval of
recurrence
(month)

Prognosis

1 68 M S 20 LST-G-M 250 +/+ Mod 1 EMR L/ D 33 Alive

2 46 F RS 50 LST-G-M 1800 −/− Well 3 ESD D 41 SD

3 62 M RS 40 LST-G-M 2500 −/+ Mod 1 EMR→
Surgery

D 25 Alive

4 67 M Rb 30 LST-G-M 2900 +/− Well 2 EMR→
Surgery

D 4 SD

5 63 M Ra 40 LST-G-M 1200 +/+ Well 1 Surgery D 23 SD

S, sigmoid colon; R, rectum; Rb, rectum below the peritoneal reflection; Ra, rectum above the peritoneal reflection; LST, laterally spreading tumor;G-M,
granular nodular mixed type; SM, submucosal invasion; Ly, lymphatic invasion; V, venous invasion; Mod, moderately differentiated tubular adenocar-
cinoma; Well, well differentiated tubular adenocarcinoma; EMR, endoscopic mucosal resection; ESD, endoscopic submucosal dissection; L, local
recurrence; D, distant recurrence; SD, specific death

Non-e-curable non-endoscopically curable, LST laterally spreading tumor, NG non-granular, G granular 

a b c

Fig. 2 Kaplan-Meier curves for a overall survival, b disease-free survival, and c disease-specific survival rates in the non-e-curable patients (n = 107).
Key: blue line, LST-NG; red line, LST-G
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FE, thus indicating that LST-G-M and LST-NG-PD extensively
infiltrated the submucosal layer horizontally rather than vertical-
ly. Toh et al. [35] reported that the width and area of submucosal
invasion are potential predictors of lymph node metastasis and
are superior to the depth of invasion for making predictions.
Smith et al. [36] reported that deep mucosal lymphatic vessels
were significantly smaller than submucosal vessels. The submu-
cosal layer was divided into three (sm1, sm2, and sm3) parts, and
there were significantly more lymphatic vessels within sm1 than
sm3. These studies suggested that the submucosal invasion
width measurements, submucosal invasion area, and volume of
the submucosal invasion area [37] might be more important for
evaluating the risk of lymph node metastasis. Moreover, there
was no statistical difference in the rate of moderately poorly
differentiated/poorly differentiated status at the deepest invasive
tumormargin for LST-G-M,whichwas higher than that for LST-
NG-PD. The concept of the moderately poorly differentiated/
poorly differentiated status at the deepest invasive tumor margin
was inclusive of budding and PDC. Therefore, LST-G-M did not
include high-grade budding and high-grade PDC; LST-G-M
might have more lesions containing a small amount of poorly
differentiated component (combination of low-grade budding
and low-grade PDC) at the deepest invasive tumor margin than
LST-NG-PD.Moreover, compared with LST-NG, which is a flat
lesion, LST-G-M has a protuberance, and there was a possibility
that accurate pathological cutting had not been performed.
Therefore, the fact that the frequency of moderately poorly
differentiated/poorly differentiated status at the deepest invasive
tumor margin for LST-G-M was high meant that there might
have been underestimation of budding and PDC for LST-G-M.
We also reported that protruding gross type, lymphatic invasion,
and high budding grade were significant predictors of recurrence
after treatment for T1 CRC according to themultivariate analysis
[20]. The sufficient study of relationship between growth type
and recurrence has not yet been conducted; therefore, further
studies are needed for clarification. The rate of T1 CRC recur-
rence was low (total, 2.3–4.9%; pathological low-risk, 0–1.1%;
pathological high-risk, 3.3–25%) [19–23, 27, 38] but the risk
varied [20–23, 38]. Kobayashi et al. [38] reported that the recur-
rence rate for patients with rectum T1 carcinoma resected by
surgery and with lymph node metastasis was 25.0%, which
was significantly higher than that without lymph nodemetastasis
(1.1%). Lymph node metastasis and histological grade were
independent risk factors for recurrence after curative resec-
tion for T1 CRC. Ikematsu et al. [22] reported that the risk
for local recurrence was significantly higher for high-risk
patients with submucosal rectal carcinoma than for patients
with submucosal colon carcinoma when treated with ER
alone. Therefore, the addition of surgery was recommended
for patients with submucosal rectal carcinoma with patho-
logic features indicating a high risk of tumor progression.
Our study showed that T1 LST-G-M is a risk factor for
recurrence. Yoshii et al. [21] reported that patients with

only deep submucosal invasion had a low cumulative risk
of recurrence, even without surgery (2.3% for the ER plus
surgery group and 3.4% for the ER-only groups; no signif-
icant difference). In contrast, patients with indications for sur-
gery other than deep submucosal invasion had much better
outcomes when they also underwent surgery. Yoda et al. [23]
reported that among patients with low-risk pathological features
(negative vertical margin, well or moderately differentiated ad-
enocarcinoma, absence of lymphovascular invasion, and inva-
sion depth < 1000 μm) treated by ER alone, the recurrence rate
was 0.8%. In contrast, among the patients with high-risk path-
ological features (without low-risk pathological features), those
who underwent additional surgery had a recurrence rate of
3.6%; however, for those who underwent ER alone, the recur-
rence rate was 6.6% (p < 0.05). The results of these studies
agreed that ER alone was adequate for the management of T1
CRC patients with low-risk pathological factors. However, for
T1 CRC patients with high-risk pathological factors, it may be
necessary to suggest a strict surveillance program after treat-
ment. Therefore, ESD as total excisional biopsy for clinical
T1 CRC will become increasingly important [37]. It should
be noted that recurrence occurred in some cases after curative
surgical resection with lymph node dissection, even if it was the
initial treatment (2.3–4.3%) [19, 20, 24, 38]. Our study showed
that three of five recurrences were treated by surgical resection
with lymph node dissection alone. Adjuvant chemotherapy or
chemoradiotherapy might be necessary for patients with T1
LST-G-M. Four of five recurrences occurred within 3 years,
but one recurrence occurred 41 months later. Interviews, ex-
aminations, blood tests (including tumor markers), and chest
and abdominal CT might be performed every 6 months post-
operatively for 5 years for those with LST-G-M.

Limitations of the present study were its retrospective na-
ture and relatively low statistical power due to the small num-
ber of patients. A prospective study with a large number of
cases should be conducted in the future. Next, this study might
have been affected by selection bias because the indication for
treatment of T1 CRC has been changing with the successive
guidelines; therefore, a randomized study should be
conducted.

In conclusion, this study supported the adequacy of the
JSCCR 2016 guidelines for the treatment of CRC criteria for
e-curable patients with T1 LSTs. However, non-e-curable pa-
tients with T1 LST-G-M should be followed upmore carefully
compared to those with T1 LST-NG.
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