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Endoscopic diagnosis and treatment of early colorectal
cancer
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Early colorectal cancer refers to cancer in the colorectum that is confined to the mucosa or submucosa and does not invade
the muscularis propria, irrespective of lymph node or distant metastasis. As the number of persons undergoing screening colo-
noscopy increases, the proportion of patients diagnosed with precancerous colorectal lesions and early colorectal cancer also
increases. In the last decade, innovative optical technologies for endoscopic diagnosis have been introduced and endoscopic
treatment techniques such as endoscopic submucosal dissection have provided major breakthroughs in the management of
early colorectal cancer. With these remarkable developments, endoscopic treatment has established itself as an alternative to
surgical resection in the treatment of early colorectal cancer. This review will discuss the endoscopic diagnosis and treatment of
early colorectal cancer. Furthermore, the unmet needs in this field and the latest research addressing those issues will be sum-

marized. (Intest Res 2022;20:281-290)
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INTRODUCTION

Colonoscopy with polypectomy can reduce the incidence and
related mortality of colorectal cancer."” With the increasing
clinical importance of colonoscopy as a screening test, the
number of patients diagnosed with early colorectal cancer
(ECQ) is also increasing. In the last decade, innovative optical
technologies for endoscopic diagnosis, such as magnifying
endoscopy with narrow-band imaging (NBI), have been intro-
duced, enabling real-time histologic diagnosis and the deter-
mination of the depth of invasion of carcinomas."® Advanced
endoscopic treatment techniques, such as endoscopic sub-
mucosal dissection (ESD), have provided major breakthroughs
in the minimally invasive management of ECC, allowing the
successful endoscopic removal of a substantial number of
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large ECC lesions that cannot be resected en bloc using con-
ventional endoscopic resection techniques.”"" This review will
address the various endoscopic techniques to determine the
indications for endoscopic resection and the different aspects
of the application of these techniques in ECC. Furthermore,
the unmet needs in the management of ECC and the latest re-
search addressing those issues will be summarized.

DEFINITION OF ECC AND HIGH-RISK
HISTOLOGIC FINDINGS RELATED TO
LYMPHATIC METASTASIS

ECC refers to cancer in the colorectum that is confined to the
mucosa or submucosa and does not invade the muscularis
propria, irrespective of lymph node (LN) or distant metastasis.
There are differences between East and West in the pathologi-
cal diagnosis of ECC. In the West, colorectal cancer is defined
by invasion through the muscularis mucosa into the submu-
cosa, especially depending on the presence of desmoplasia.”
On the other hand, in the East, it is defined based on a combi-
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nation of nuclear and architectural abnormalities, regardless
of invasion status. These differences lead to intramucosal car-
cinoma in the East being diagnosed as high-grade dysplasia in
the West, and even intramucosal carcinoma with poorly dif-
ferentiated is classified as “Tis” in the West. The discrepancies
between the West and the East in the diagnosis of ECC can be
addressed by active East-West exchanges. Ultimately, a pa-
thologist should make a logical and consistent histologic diag-
nosis, evaluate various risk factors for metastasis, and convey
it to the clinicians. Similar to the treatment principle for other
cancers, the goal of endoscopic treatment for ECC is the com-
plete removal of cancer cells, which is necessary for cure.

Intramucosal cancer is almost never associated with LN
metastasis, and complete removal of cancer can be achieved if
the primary tumor is completely removed with endoscopic
resection. However, when the cancer has invaded the submu-
cosal layer, LN metastasis is observed in approximately 10% of
the cases."” The current guidelines state that a depth of sub-
mucosal invasion of >1 mm, lymphovascular invasion, inter-
mediate- to high-grade tumor budding, and poor differentia-
tion are unfavorable histologic features suggestive of LN me-
tastasis in ECC."*"°

The classification of the depth of submucosal invasion dif-
fers according to the morphology of ECC: pedunculated ECC
has been classified using the Haggitt classification,”” whereas
non-pedunculated ECC has been classified using the Kudo or

Kikuchi classification.'®"

In a retrospective study in patients
with colorectal cancer who underwent intestinal resection,
the proportion of patients with LN metastasis was 3% for Kudo
sm1 cases, 8% for Kudo sm2 cases, and 23% for Kudo sm3 cas-
es.” Another study reported that when the Haggitt system was
used in categorizing the depth of submucosal invasion in
ECC, the proportion of patients with LN metastasis was 2.4%
for Haggitt 1/2 cases and 13.0% for Haggitt 3/4 cases.” In these
classifications, the deeper invasion, the higher the risk of LN

metastasis.'* "

However, these classification systems require
measuring the relative depth of invasion after resecting the
entire submucosal layer. Therefore, for endoscopic resection
specimens, a method of measuring the absolute depth of inva-
sion is widely applied. A multicenter study conducted in Japan
analyzed the rate of LN metastasis according to the absolute
depth of invasion in patients with submucosal invasive
colorectal cancer. The findings indicated that both patients
with pedunculated ECC with an invasion depth of <3 mm, in
the absence of lymphatic invasion, and patients with non-pe-
dunculated ECC with an invasion depth of <1 mm had an LN

282

INTESTINAL RESEARCH

metastasis rate of 0%.” In a retrospective study analyzing the
pathologic findings of patients with ECC who underwent en-
doscopic resection or surgery, no LN metastasis was observed
when the depth of submucosal invasion was limited to 1 mm.
However, when the depth of invasion reached up to 1,500 and
2,000 pm, LN metastasis was observed in 0.5% and 1.5% of pa-
tients, respectively. A meta-analysis of 17 studies revealed that
a submucosal invasion depth of =1 mm is a strong predictor
of LN metastasis in ECC (relative risk, 5.2; 95% confidence in-
terval, 1.8-15.4).” Therefore, for non-pedunculated ECC, a
depth of submucosal invasion of >1 mm from the muscularis
mucosae is associated with the risk of LN metastasis and is
the widely accepted cutoff value for deep submucosal inva-

24-26

sion.” ™ However, some studies have reported that assessing

the risk of metastasis based on the absolute depth of invasion
has a low predictive power***’; thus, additional methods are
needed.

Many studies have demonstrated that lymphovascular inva-
sion is an independent risk factor for LN metastasis.”*"** To
date, several meta-analysis studies have consistently reported
that the presence of lymphatic and vascular invasion was sig-
nificantly associated with an increased risk of LN metastasis
in patients with ECC.** Tumor budding is defined as the
presence of a single tumor cell or a cluster of fewer than 5 tu-
mor cells at the tumor-invasive front of the resected specimen,
which has been recently accepted as an international consen-
sus system for the reporting, scoring, and assessment of tumor

%! The scoring system for tumor

budding in colorectal cancer.
budding differs across studies; however, in general, the pres-
ence of 5 or more tumor buds is classified as intermediate to
high risk and has been revealed in several studies to be an in-

24,32-3: .
C*** Poor his-

dependent risk factor for LN metastasis in EC
tologic types, including poorly differentiated adenocarcinoma,
signet ring cell carcinoma, and mucinous carcinoma, are tra-

> Previous stud-

ditional predictors of LN metastasis in ECC.
ies have shown that poor histologic types have a considerably
higher risk of LN metastasis than well-differentiated types."**"*

For submucosal colorectal cancer with a high risk of LN me-
tastasis, endoscopic resection has a higher recurrence rate
than surgical resection. Therefore, the current guidelines rec-
ommend an additional surgery when the abovementioned
unfavorable histologic features are observed after endoscopic
resection. A Japanese collaborative study in 2004 investigated
the relationship between LN metastasis and several histo-
pathologic features according to the morphology of lesions
and the absolute depth of invasion in submucosal invasive
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colorectal cancer.” The findings showed that in the absence of
lymphatic invasion, no LN metastasis was observed in pedun-
culated ECC with head invasion and stalk invasion <3 mm.
However, even in the presence of histologic features such as
lymphatic invasion, venous invasion, and spurting, none of the
cases with a submucosal invasion depth of <1 mm showed
LN metastasis.”* These results suggest that assessing the risk of
LN metastasis in ECC based on the presence or absence of a
single unfavorable histologic feature has limitations. Hence, a
comprehensive risk evaluation system for LN metastasis in
ECC is required. Follow-up studies and complementary ex-
planations on this topic are covered later in this review.

DETERMINATION OF THE INDICATIONS FOR
ENDOSCOPIC TREATMENT OF ECC

1. Radiologic Evaluation

For endoscopic resection of ECC with curative intent, it is cru-
cial to determine the possibility of LN metastasis. Radiologic
examinations such as computed tomography may be per-
formed to determine whether LN metastasis is present. How-
ever, as this method simply evaluates the presence of metasta-
sis based on the increase in LN size, it has a low sensitivity.”
Therefore, radiologic examinations have limited value in de-
termining the indications for endoscopic resection of ECC.

2. Invasion Depth and LN Metastasis

As mentioned above, the risk of LN metastasis in ECC is posi-
tively related to the depth of submucosal invasion. Therefore,
itis essential to estimate the depth of invasion by performing a
colonoscopy before deciding the treatment (endoscopic or
surgical resection) of ECC. A variety of endoscopic evaluation
methods for estimating the invasion depth and therefore for
predicting LN metastasis have been developed, including
magnifying chromoendoscopy and NBL

Table 1. Kudo Classification of Pit Pattern®

https://doi.org/10.5217/ir.2021.00169 « Intest Res 2022;20(3):281-290

1) Pit Pattern Analysis Using Chromoscopy

The Kudo pit pattern classification system is an effective tool
for estimating the depth of submucosal invasion in ECC (Ta-
ble 1).”"** 'The type V, particularly VN, pit pattern on chromo-
endoscopy suggests a high probability of deep submucosal in-
vasion.” According to a meta-analysis of 17 studies that inves-
tigated the diagnostic performance of magnifying chromoen-
doscopy, this method had a sensitivity of 81% and a specificity
of 95% in distinguishing deep submucosal invasion."

2) Narrow-Band Imaging

NBI is used to assess the vascular pattern and surface struc-
ture of the colonic mucosa. In particular, the following NBI
findings indicate deep submucosal invasion: completely un-
clear or amorphous surface pattern, severely irregular thick-
ness and arrangement of capillary vessels, and avascular or
loose microvessel areas." "' Several NBI classification systems
have been proposed to aid in the diagnosis of colorectal tu-
mors and the assessment of submucosal invasion. These in-
clude Sanos’s classification, Hiroshima’s classification, the more
recent NBI International Colorectal Endoscopic classification,
and the Japan NBI Expert Team classification (Table 2).*° In
ameta-analysis of 13 studies evaluating the accuracy of NBl in
diagnosing deep submucosal invasion, the method showed a
sensitivity of 77% and a specificity of 98%."

3. White-Light Endoscopy
In addition to pit pattern analysis and NBI, white-light endos-
copy provides macroscopic findings that suggest deep sub-
mucosal invasion, including hardness of a lesion, presence of
deep depressions or ulcers, fold convergence, and non-lifting
sign.”

Therefore, it is essential to assess the macroscopic findings,
pit pattern, and vascular/surface pattern using colonoscopy to
estimate the depth of submucosal invasion before performing

Pit pattern Description Suggested pathology

Type | Round pits Normal

Type Il Asteroid pits Hyperplastic polyp, sessile serrated lesion

Type Il Tubular or round pits, smaller than the normal pits Adenoma, intramucosal carcinoma

Type Il Tubular or round pits, larger than the normal pits Adenoma

Type IV Branched or gyrus-like pits Adenoma, intramucosal carcinoma

Type V, Irregular arrangement and sizes of type Ills, Ill,, IV pit patterns Intramucosal cancer, superficial submucosal cancer
Type Vy Amorphous or non-structural pits patterns Deep submucosal cancer

www.irjournal.org
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Table 2. Japanese NBI Expert Team Classification®
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JNET classification JNET 1

JNET 2A

JNET 2B JNET 3

Vessel pattern Invisible Regular caliber

Regular distribution (meshed
or spiral pattern)

Surface pattern Regular dark or white spots

Similar to surrounding normal  papillary)
mucosa
Most likely histology  Hyperplastic polyp Low grade intramucosal

Sessile serrated lesion neoplasia

Regular (tubular/branched/

Loose vessel areas
Interruption of thick vessels

Variable caliber
Irregular distribution

Irregular or obscure Amorphous area

High-grade intramucosal
neoplasia

Superficial submucosal
invasive cancer

Deep submucosal invasive
cancer

JNET, Japan Narrow-Band Imaging (NBI) Expert Team.

endoscopic resection of ECC. If deep submucosal colorectal
cancer is strongly suspected based on the endoscopic find-
ings, primary surgery should be performed. However, as these
evaluation tools cannot completely replace histopathologic
assessment, additional surgery should be considered when
histopathologic findings highly suggestive of LN metastasis
are confirmed even after complete endoscopic resection of
ECC.

ENDOSCOPIC RESECTION TECHNIQUES FOR
ECC

1. Principle of Endoscopic Resection of ECC

To achieve curative endoscopic resection of ECC, en bloc re-
section is essential. A meta-analysis of 33 studies evaluating
local recurrence after the endoscopic resection of non-pedun-
culated polyps showed that the local recurrence rate was 3%
when en bloc resection was performed but reached up to 20%
in cases of piecemeal resection.” In addition, piecemeal re-
section makes tissue reconstruction difficult, which limits the
pathologic evaluation of unfavorable histologic features of ECC.

2. Snare Polypectomy

Snare polypectomy is divided into hot snare polypectomy
(HSP) and cold snare polypectomy (CSP) depending on
whether a high-frequency generator is used. As HSP is associ-
ated with thermal injury and can cause intestinal perforation,
CSP has recently been preferred.” A recent study compared
the resection rates and safety profile of CSP and HSP in polyps
measuring 5-10 and 11-20 mm.” The results provided more
evidence that CSP is not inferior to HSP for adenomas with a
diameter of 5-10 mm and that CSP should be favored consid-
ering its safety and cost-effectiveness.” However, other recent
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studies suggested that CSP results in a more superficial resec-
tion than HSP or endoscopic mucosal resection (EMR)*"**
and can result in positive vertical margins and recurrence in
small early invasive tumors. Although invasive colorectal le-
sions <10 mm are uncommon, it is important to note that
CSP is not appropriate for suspected malignancy because of
the possibility of vertical margin involvement. In summary,
CSP is becoming the standard treatment for benign-looking
diminutive and small sessile polyps; however, it is not suitable

for malignant lesions.

3. Endoscopic Mucosal Resection

EMR, one of the most commonly used endoscopic resection
methods, combines the classic principles of conventional
snare polypectomy with submucosal fluid injection. To mini-
mize bleeding during the procedure, diluted epinephrine-sa-
line solution (1:100,000) can be injected into the submucosa
via a needle. A diluted dye, such as inert indigo carmine or
methylene blue, can be used to outline the extent of the sub-
mucosal cushion and to confirm that the resection is on the
proper plane.

EMR can remove colorectal tumors with sufficient lateral
and vertical margins, with a relatively low risk of perforation
after the procedure. Despite these advantages, the main limi-
tation of EMR is the high probability of piecemeal resection
when removing a large polyp (=20 mm), which is associated
with a risk of recurrence of approximately 12%-20%."* In
particular, for large non-pedunculated polyps, piecemeal re-
section makes it difficult for the pathologist to comment on
the completeness of the resection; thus, EMR is not appropri-
ate as an endoscopic resection technique for ECC. If ECC is
suspected, it should be determined whether EMR is the opti-
mal technique for curative resection considering the morphol-
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ogy and size of the lesion. In general, when the size of the le-
sion is <2 cm, en bloc resection can be achieved with EMR;
however, caution should be taken when this method is at-
tempted for ECC. In contrast, when the size of the lesion is >2
cm or when it is difficult to achieve en bloc resection with
EMR based on the morphology and location of the lesion,
ESD should be considered.

4. Endoscopic Submucosal Dissection

ESD, which is the newest endoscopic resection technique, can
be used for curative resection of large superficial neoplasms
in the gastrointestinal tract. It has an advantage over typical
EMR in that ESD enables the en bloc removal of lesions >20
mm in size, thus avoiding piecemeal resection, which is linked
to local recurrence.” ESD is a challenging procedure from a
technical standpoint because of the narrow space in the co-
lon, difficult positioning of the scope, thin bowel walls, and
presence of colonic folds. ESD is mainly indicated for early in-

https://doi.org/10.5217/ir.2021.00169 « Intest Res 2022;20(3):281-290

vasive lesions localized in the mucosa or superficial submuco-
sal layer with a diameter of >20 mm that cannot be resected
en bloc with EMR. ESD may also be considered for superficial
submucosal invasive cancer <20 mm in size with substantial
submucosal fibrosis.” The current guidelines recommend
ESD for the removal of colonic neoplasms highly suspected of
superficial submucosal invasion, particularly if the lesion is
>20 mm, or considering ESD for colorectal lesions that other-
wise cannot be optimally and radically removed using snare-
based techniques.”® However, procedure-related complica-

56

tions more frequently occur in ESD than in EMR.™ The major
complications of ESD include bleeding and perforation. Most
cases of perforation during the procedure are minor and can
be closed using an endoscopic clip, and the number of cases
requiring emergency surgery is relatively low (approximately
0.5%).”"* Delayed bleeding is observed in approximately 2.0%
of cases.”"***

In summary, ESD has a higher en bloc resection rate than

| Colorectal lesion |

/\

| Large non-pedunculated

| Pedunculated |

AN

JNET 1 0r2 | En bloc resection |
JNET 3 or
Kudo Vy
| Surgery | Benign Submucosal cancer
Granular Non-granular “ Unfavorable
histological
. features
Surveillance
(+)
| Surgery
Dominant No dominant .
Flat
nodule(s) nodule(s) a Sessile, depressed/ulcerated

N

Consider en bloc resection

Endoscopic mucosal resection

Fig. 1. Management algorithm of colorectal polyp according to morphology and estimated depth of invasion. JNET, Japan Narrow-Band

Imaging (NBI) Expert Team.

www.irjournal.org

285



Seung Wook Hong, et al. * Endoscopic diagnosis and treatment of early colorectal cancer

conventional EMR; however, it has a high complication rate
and long procedure time and requires a skilled endoscopist.
Therefore, it is important to understand the appropriate indi-
cations for ESD based on the guidelines and to apply them to
clinical practice. Meanwhile, endoscopic resection is a good
treatment option for pedunculated polyps with features of
submucosal invasion, as the endoscopic procedure is relative-
ly simple and safe and the overall histological features may still

be favorable.'*®

En bloc resection through the stalk resection
can be achieved in all pedunculated colorectal polyps. We
presented an algorithm for the approach to malignant polyp

by the morphology of the lesion in Fig. 1."°
UNMET NEEDS IN ECC AND LATEST RESEARCH

Although some ECC cases can be successfully treated using
endoscopic resection techniques, approximately 70%-80% of
patients require radical surgery to achieve a complete cure, ow-
ing to the possibility of LN metastasis on pathologic analysis.
However, the rate of pathologically confirmed LN metastasis
after surgical resection was estimated to be approximately 10%
in patients whose endoscopic resection specimens showed unfa-

%' 1n other words, a substantial num-

23,57,59,62

vorable histologic features.
ber of patients undergo unnecessary surgery. Various
attempts are being made to overcome the shortcomings of the
current guidelines and to increase the accuracy of the predic-

tion of LN metastasis in ECC.

INTESTINAL RESEARCH

1. Comprehensive Risk Stratification for LN Metastasis
in ECC
As mentioned above, it is challenging to predict the exact risk
of LN metastasis after the endoscopic resection of ECC. To
overcome this difficulty, several attempts have been made to
comprehensively estimate the actual incidence of LN metas-
tasis based on the combination of unfavorable histologic fea-
tures relevant to LN metastasis.”** The findings indicated that
when 4 histologic features (e.g, depth of invasion >1,000 um,
lymphovascular invasion, tumor budding grade 2/3, and poor
histologic differentiation) were present, the risk of LN metas-
tasis reached 34.1%; however, in cases with a depth of invasion
of >1,000 pm but without any other histologic factors, the risk
of LN metastasis was only 1.6%.64 In another study, the com-
bined presence of deep submucosal invasion and lymphovas-
cular invasion resulted in a risk of LN metastasis of 22%, and
adding poor histologic differentiation increased the risk to
71.4%. Meanwhile, when only deep submucosal invasion was
present without other histologic factors, the risk of LN metas-
tasis was only 1.7%.” We summarized the results of these
studies and presented them in Table 3. Although the detailed
results of the 2 studies were different, they consistently
showed that when there was only deep submucosal invasion
without other histologic factors in ECC, the risk of LN metasta-
sis was relatively low. Also, in both studies, the presence of 2 or
more adverse histological factors appeared to increase the risk
of LN metastasis further than the presence of only 1 factor.
More follow-up studies are needed to enable the evaluation of

Table 3. Correlation between Single or Multiple Unfavorable Histologic Features and Risk of LN Metastasis in Early Colorectal Cancer

Suh et al. (2012)%

Yasue et al. (2019)*

Histologic features

No. LN metastasis, No. (%) No. LN metastasis, No. (%)

[1] Depth of invasion >1 mm or sm2/sm3 118 2(1.7) 258 4(1.6)
[2] Lymphovascular invasion 43 9(20.9) 20 3(15.0)
[3] Poor differentiation 1 0 3 0
[4] Tumor budding grade 2/3 NA NA 1 0
[1]+[2] 100 22 (22.0) 189 24(12.7)
(2] +[3] 1 1(100) 1 0
[1]+3] 1 1(100) 15 1(6.3)
[1]+[4] NA NA 40 3(7.5)
(2] +[4] NA NA 1 0
(3] +[4] NA NA 1 0
[1]+[2]+[3] 7 5(71.4) 17 5(29.4)
[1]+[2] +[3] +[4] NA NA 44 15 (34.1)

LN, lymph node; NA, not available.
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the risk of LN metastasis in ECC through a comprehensive
risk stratification rather than by depending on a single histo-
logic factor.

2, Artificial Intelligence-Aided Clinical Decision-

Making in ECC
An artificial intelligence (AI) model using various parameters,
including high-risk histopathologic findings, was developed to
predict LN metastasis in ECC.*** In a recent study performed
in Japan, an Al model using 8 clinical and histologic variables
showed superior results in predicting LN metastasis in ECC
compared with the US. and Japanese guidelines.” To keep up
with this trend, our institution developed an AI model for pre-
dicting LN metastasis in ECC that integrates endoscopic find-
ings suggestive of deep submucosal invasion and unfavorable
histologic findings. Our Al-based model showed superior abil-
ity in predicting LN metastasis in ECC compared with the cur-
rent Japanese guideline (area under the curve, 0.764 vs. 0.606;
unpublished data).

Meanwhile, estimating the depth of submucosal invasion in
ECC s a key to determining the indications for endoscopic re-
section. Recently, an Al-enhanced attention-guided white-
light colonoscopy system was developed to differentiate non-
invasive or superficially invasive neoplasms from deeply inva-
sive colorectal cancer. It showed an overall accuracy of 91.1%
with a sensitivity of 91.2% and a specificity of 91.0%.” Al-
though technical limitations remain with respect to clinical
application and such Al models cannot outperform experi-
enced endoscopists, these tools are expected to aid the clinical
decision-making process in the treatment of ECC in the future.

3. Discovering New Biomarkers for Identifying LN
Metastasis

With accumulating evidence indicating that the expression
patterns of microRNAs (miRNAs) derived from tissues reflect
the pathologic status of cancer, attempts have been made to
predict LN metastasis using biomarkers in ECC. By analyzing
miRNA sequencing data in tissues derived from patients with
ECC with or without LN metastasis, recent studies discovered
a novel genetic biomarker that shows a different expression
pattern according to the presence or absence of LN metasta-

sis.”*"

Furthermore, a preoperative risk stratification model
for LN metastasis was developed by combining key clinical
features and a novel transcriptomic biomarker panel (5 mes-
senger RNAs, AMT FOXAI, PIGR, MMP1, and MMP9; 4 miR-

NAs, miR-181b, miR-193b, miR-195, and miR-411) assessed

www.irjournal.org
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using liquid biopsy of blood.” This blood-based, non-invasive
model demonstrates high accuracy in predicting LN metasta-
sis in ECC and is expected to contribute to reducing unneces-
sary surgery in patients with this malignancy. Further studies
investigating useful molecular biomarkers are warranted.

CONCLUSIONS

In recent years, the diagnosis rate of ECC has increased owing
to the implementation of mass screening for colorectal cancer
and frequent health examinations. In addition, innovative op-
tical technologies for endoscopic diagnosis (e.g, NBI) have
been introduced, offering the possibility of real-time histologic
diagnosis and facilitating the determination of the depth of
cancer invasion. In particular, predicting the possibility of
deep submucosal invasion of ECC using these endoscopic
technologies is an essential competency of a skilled endosco-
pist. Meanwhile, when considering endoscopic resection for
ECC, it is crucial to ensure sufficient tumor-free resection mar-
gins along with en bloc resection. Thus, endoscopists should
determine the appropriate endoscopic resection method ac-
cording to the location, size, and morphology of the colorectal
lesion. In addition, endoscopists should be aware of unfavor-
able histologic findings suggestive of LN metastasis, which re-
quire additional surgery after endoscopic resection. Currently,
various attempts are being made to enable more precise clini-
cal decision-making with respect to the diagnosis and treat-
ment of ECC, and it is expected that more accurate guidelines
will be developed in the future.
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