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Abstract

Objective: There are limited data on the applicability of the narrow-band imaging (NBI) International Colorectal Endoscopic (NICE) classification for colorec-
tal lesions larger than 10 mm. The purpose of the present study was to evaluate the correlation between the NICE classification and histopathology of colorectal 
lesions larger than 10 mm resected using endoscopic submucosal dissection (ESD).

Methods: The present single-center retrospective study screened patients who underwent ESD between August 2019 and December 2020. The study included 
colorectal lesions that were larger than 10 mm and considered as NICE type 2 or type 3 in NBI examination. The correlation between the NICE classification 
and histopathology was the primary endpoint.

Results: In total, 64 colorectal lesions were included. There were 54 lesions in the NICE type 2 group and 10 lesions in the NICE type 3 group. The en bloc 
resection rate with ESD was 100%, and the R0 resection rate was 96%. Submucosal fibrosis was more common in the NICE type 3 group. The procedure du-
rations were similar in both groups. Histopathological correlation was better in the NICE type 2 group. The submucosal invasion rate was higher in the NICE 
type 3 group (P < .05).

Conclusion: The NICE classification may be insufficient for diagnosis of deep submucosal invasive colorectal lesions larger than 10 mm. Diagnostic ESD can 
be safely applied in some colorectal lesions considered as NICE type 3.
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INTRODUCTION
Colorectal cancer (CRC) is an important health issue worldwide. CRC is the third most common cancer in men and the second in women.1

Endoscopic resection (ER) is now a widely accepted treatment for early-stage (intramucosal carcinoma [Tis] and some T1 tumors) CRC.2-4. Be-
cause lymph node dissection may not be performed during ER, this treatment is recommended only for lesions without lymph node risk.2,3,5,6 In 
CRC, the depth of submucosal invasion (SMI) is the most important predictive factor in determining lymph node risk before treatment. Therefore, 
it is mandatory to determine the depth of SMI for optimal treatment in patients undergoing ER.3,7,8 As there is no risk of lymphovascular invasion 
(LVI) in Tis, ER can be safely performed.3,7 For T1 CRC, the Japanese Society for Cancer of the Colon and Rectum (JSCCR) guidelines recom-
mend ER for superficial SMI (SMs) if the SMI depth is less than 1000 μm in the pathological examination. However, these guidelines recommend 
surgical treatment for deep SMI (SMd) owing to the risk of lymph node metastasis, which can be up to 10%.3 Endoscopic submucosal dissection 
(ESD) is the primarily recommended ER method because it ensures en bloc resection and accurate histopathological examination of colorectal 
lesions larger than 2 cm or with suspected SMI.3,9
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In CRC, the depth of SMI can be determined using image-enhanced 
endoscopy, magnifying endoscopy, and/or endoscopic ultrasonogra-
phy (EUS).2,10 Among the image-enhanced endoscopy methods, the 
most widely used is narrow-band imaging (NBI).10 Most of the clas-
sifications in which colorectal lesions are evaluated by NBI (Sano, 
Hiroshima, Showa, Japan NBI Expert Team classification [JNET]) in-
clude magnification. However, as the use of magnified endoscopes is 
limited in Western countries, the use of these classifications has been 
very limited.11 The NBI International Colorectal Endoscopic (NICE) 
classification was developed by an international group in 2009.12 This 
classification evaluates lesions without magnification. According to 
the NICE classification, lesions are divided into three groups accord-
ing to color, surface pattern, and vascular pattern. Type 1 corresponds 
to the most likely pathology being non-adenomatous, type 2 being 
adenoma, and type 3 being SMd. For type 2, the diagnostic range 
is quite wide, ranging from low-grade dysplasia to SMs (Table 1).13 
With this classification, the in vivo optical diagnosis of diminutive 
polyps has facilitated the distinction between neoplastic and non-neo-
plastic lesions.14 However, data on the applicability of NICE in col-
orectal lesions larger than 10 mm and its use in distinguishing SMd 
lesions are quite limited.13,15

This study aimed to evaluate the correlation between the NICE classi-
fication and histopathology of NICE type 2 or 3, polyps larger than 10 
mm, and lateral spreading tumors (LSTs) in which ESD was performed.

METHODS
Endoscopic submucosal dissection was performed in 90 colorectal le-
sions from 90 patients at Trabzon Kanuni Training and Research Hos-
pital between September 2019 and December 2020. Among these, 64 
colorectal lesions of 64 patients larger than 10 mm and considered as 
NICE type 2 or 3 were included in the study (Figure 1). Patients in 
whom the NICE classification data were available but no NBI image 
was available (at least 5) and patients with a history of biopsy and/or 
ER were excluded from the study. The present single-center retrospec-
tive study was approved by the local ethics committee (Trabzon Ka-
nuni Training and Research Hospital Date: March 15, 2021, decision 
number:2021/42). Informed consent was obtained from all patients.

Colonoscopy Procedure
All patients ingested a split-dose bowel preparation of sodium picos-
ulphate/magnesium for bowel preparation. All procedures were per-
formed using Olympus equipment (Olympus Exera processors and 
180-190 series endoscopes, Olympus Medical Systems Corp Tokyo, 
Japan). Carbon dioxide insufflation was used for all procedures. 

Morphology
All lesions were classified according to the Paris morphological clas-
sification.16 Nonpolypoid lesions were also classified according to the 
LST classification.17 The size and location of the lesion in the colon and 
rectum were noted. The right side of the colon was defined as proximal 

to the splenic flexure. The left side of the colon was defined as descend-
ing colon to the sigmoid colon. 

NICE Diagnosis
All lesions were initially detected using conventional viewing methods 
and were then examined using NBI without magnification to evaluate 
endoscopic surface features (Table 1) (Figures 2 and 3). The endosco-
pist in the study was trained and evaluated alongside an experienced 
endoscopist (O.O.) who has extensive experience in chromoendoscopy 
with NBI (> 100 cases) for polyp characterization with NBI and the 
use of NICE classification using a previously validated NBI training 
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Figure 1. Study flow chart

Figure 2. Flat-type lesion (Paris Is+IIa), 15x12 mm in size. Endoscopic findings 
using narrow-band imaging. Lesion classified as NICE type 2

Table 1. Narrow-band imaging (NBI) International Colorectal Endoscopic (NICE) classification13
Type 1 Type 2 Type 3

Color Same or lighter than background Browner relative to background (verify that 
color arises from vessels)

Brown to dark brown relative to 
background, sometimes patchy whiter areas

Vessels None or isolated lacy vessels coursing 
across the lesion

Brown vessels surrounding white structures Has area(s) with markedly distorted or 
missing vessels

Surface pattern Dark or white spots of uniform size or 
homogeneous absence of pattern

Oval, tubular, or branched white structures 
surrounded by brown vessels

Areas with distortion or absence of pattern

Most likely pathology Hyperplastic Adenoma Deep submucosally invasive cancer



module. The endoscopist (A.M.B.) made a prediction with high confi-
dence when he was 90% certain of the diagnosis. Lesions whose NICE 
diagnosis was confirmed after NBI images were reviewed by an expe-
rienced endoscopist (O.O.) and included in the study. For diagnoses 
made with high confidence, there had to be correlation between both 
the endoscopists’ diagnoses (A.M.B and O.O.). 

ESD Procedure
All procedures were performed by a single endoscopist (A.M.B.) who 
was experienced in performing colorectal ESDs. ESD was performed 
using a dual knife or a dual knife J with a length of 1.5 mm (Olym-
pus Medical Systems, Tokyo, Japan) powered by a high-frequency 
electrosurgical unit (VIO 200D, ERBE Elektromedizin, Tübingen, 
Germany). 

The indications for ESD in NICE type 2 groups were evaluated based 
on the Japan Gastroenterological Endoscopy Society guidelines.18 
NICE type 2 lesions in which ESD was performed met at least one of 
the listed criteria: (i) nonlifting sign positive, (ii) lesion size >20 mm, 
(iii) flat morphology wherein en bloc resection with snare endoscopic 
mucosal resection (EMR) is difficult to perform, and (iiii) pseudode-
pressed (PD) appearance. Computed tomography (CT) or magnetic 
resonance imaging (MRI) without biopsy was indicated in all lesions 
evaluated as NICE type 3. Locoregional staging was performed with 
CT for lesions in the colon and MRI for lesions in the rectum. Surgery 
was recommended for patients with pathological lymphadenopathy 
(LAP) or suspected distant metastasis. Even if T2 was suspected, a re-
peat colonoscopy was planned for ESD in lesions without pathological 
LAP and distant metastasis within 2 weeks. 

Submucosal fibrosis was divided into three groups based on the struc-
ture of the submucosal layer19: F0 = no fibrosis, F1 = mild fibrosis (ap-
pears as a blue transparent submucosal layer), and F2 = severe fibrosis 
(submucosal layer appears as a white muscle layer).

Dissection speed (mm2/min) was defined as the calculated ratio of the 
resected specimen area (mm2) divided by the procedure time (min).20 
The resected specimen area was calculated using the formula for el-
lipse area (mm2) = [longest length (mm) / 2] × [shortest length (mm) 
/ 2] × 3.14.

Histopathological Analysis
All lesions were stored in formaldehyde and underwent histopatholog-
ical assessment by a pathologist. Histopathological analysis was per-
formed by an expert gastrointestinal pathologist blinded to the NICE 
grouping. Histological findings were reported according to the Vienna 
classification of gastrointestinal neoplasia.21 According to the JSCCR 
guidelines 2019, the pathological diagnosis was SMs when the depth 
of SMI was <1000 µm and SMd when the depth of SMI was >1000 
µm. Curative resection was indicated in cases of intramucosal or SMs 
with negative vertical and lateral margins and without LVI.3 Additional 
surgery was recommended when these criteria were not met.

NICE–Histopathology Correlation
ESD procedure reports were analyzed by an independent clinician 
(A.A.), and the histopathology of the lesions classified as NICE type 
2 or 3 was examined. The correlation between the NICE classification 
and histopathology was examined. 

Measured Outcomes
The primary endpoint was the correlation between NICE classification 
and histopathology. Secondary endpoint was the correlation between 
ESD and R0 resection rate, submucosal fibrosis rate, procedure dura-
tion, procedure complication rate, and hospital stay duration in NICE 
type 2 and 3 groups. 

Statistical Analysis
Statistical Package for Social Sciences version 22 (IBM SPSS Corp., 
Chicago, IL, USA) software was used for statistical calculations. Shap-
iro–Wilk test was used to test the normality of the data. Fisher’s exact, 
chi-square, and Mann–Whitney U tests were used for categorical and 
continuous variables where appropriate. Furthermore, P value < .05 
was considered statistically significant in all analyses.

RESULTS
In total, 74 colorectal lesions (>10 mm and NICE type 2 or 3) were de-
tected in 74 patients. Six patients with biopsy history and four patients 
with EMR were excluded from the study (Figure 1). Accordingly, 54 
of the 64 lesions included in the study were considered as NICE type 
2 and 10 as NICE type 3 (Table 2). The median age of the patients was 
66 (range 46–96) years, wherein the patients with NICE type 3 lesions 
were older than those with NICE type 2 lesions (71 vs. 64, respectively, 
P = .02). In addition, 45 (70.3%) patients were male (Table 3). 

Median lesion size was 25 (10–80) mm. The most common localization 
was left colon (43.7%). Furthermore, most lesions (56.2%) were non-
polypoid (Table 2). The number of LST-granular (LST-G) lesions was 
much higher than that of LST-nongranular (LST-NG) lesions (LST-G/
LST-NG = 27/9). While en bloc resection was achieved in all (100%) 
lesions, the R0 resection rate was 96%. Median procedure duration 
was 20 (5–300) minutes. Procedure duration and ESD dissection speed 
were similar in both groups. Submucosal fibrosis (F1/F2) was more 
common in the NICE type 3 group than in the NICE type 2 group (90% 
vs. 27%, respectively, P = .002). The rates of ESD-related perforation, 
delayed bleeding, and post-ESD electrocoagulation syndrome (PECS) 
were 3%, 1.5%, and 7.8%, respectively, with no difference between the 
two groups (P = .17, P = .66, and P = .32, respectively). In addition, the 
hospital stay duration was similar in both groups (Table 3). 

In the NICE type 2 group, 52 of 54 lesions were considered as adeno-
matous polyps/LSTs, and 2 were sessile serrated adenomas. SMI was 
observed in three patients in the NICE type 2 group. All patients with 
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Figure 3. Laterally spreading tumor, nongranular-pseudodepressed type lesion 
(Paris IIa + IIc), 27×20 mm in size. Endoscopic findings using narrow-band 
imaging. Lesion classified as NICE type 3 



SMI were considered as having SMs. In the NICE type 3 group, 5 of 10 
lesions were considered as adenocarcinomas, 3 as high-grade dysplasia, 
1 as carcinoma in situ, and 1 as intramucosal carcinoma. In the NICE 
type 3 group, 4 of 5 patients with SMI were considered as having SMs, 
and one was considered as having SMd. LVI was also observed in one of 
the SMs lesions in the NICE type 3 group. As a result, the SMI rate was 
significantly higher in the NICE type 3 group than that in the NICE type 
2 group (50% vs. 5.6%, respectively, P < .05). Surgical resection was 
recommended for two (25%) patients with SMI (patients with SMd and 
SMs + LVI positive) after ESD (Table 4). However, because the patients 
and their relatives did not approve of surgery, the patients were closely 
followed up. No recurrence was observed in the 1st year follow-up of 
both patients. In most of the lesions in the NICE type 2 group (96%), his-
topathology was compatible with the NICE classification. However, in 
the NICE type 3 group, the compatibility between histopathology and the 
NICE classification was low (10%). Owing to the insufficient number of 
patients, sensitivity and specificity analysis could not be performed. The 
SMI rate was higher for LST-NG lesions compared with that for LST-G 
lesions, albeit not significant (33% vs. 11%, respectively, P = .15).

DISCUSSION
The present single-center retrospective study revealed that the NICE 
classification is insufficient for predicting SMd in colorectal lesions 

larger than 10 mm. While diminutive polyps were evaluated in most of 
the studies on the NICE classification, the number of studies on polyps 
or LSTs >10 mm or even >20 mm is rather limited.13,15,22 The present 
study is important as it demonstrates that the NICE classification can-
not be used for predicting SMd in large polyps or LSTs because of all 
lesions being >10 mm or even 59% of the lesions being >20 mm. 

The NICE classification is widely used in Western countries as it does 
not require magnification.10,14,15,22,23 However, the NICE classification has 
four disadvantages: first, the lack of differentiation between serrated and 
hyperplastic polyps in the NICE type 1 classification.24 The present study 
did not include the NICE type 1 lesions. Therefore, the use of the NICE 
classification for serrated lesions could not be evaluated. Second, find-
ings of adenoma overlap with those of hyperplastic polyps and serrated 
polyps during NBI evaluation.24 However, the overlap rate was very low 
in the present study. Only two LSTs, whose histopathology was con-

Gün et al.
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Table 2. Preprocedural demographic data
Parameters N = 64
Age (years) 66 (46–96)
Gender (n)
Male 45
Female 19
Tumor locations (n)
Right colon 23
Left colon 28
Rectum 13
Tumor size (mm) 25 (10-80)
Characteristics of the lesion (n)
Polypoid / Nonpolypoid 28/36
Granular / Nongranular 27/9
Depressed / Nondepressed 4/60
Adenomatous/ Non- adenomatous 62/2
Macroscopic view of tumor
   1p 9
   1s 14
   1s + 2a 11
   1sp 5
2a 17
2a + 1s 3
2a + 2b 1
2a + 2c 4
NICE classification
Type 2 54
Type 3 10
Pathology
Low-grade neoplasm 28
High-grade dysplasia 13
Carcinoma in situ 8
Suspicious invasive carcinoma 1
Intramucosal carcinoma 4
Submucosal invasive carcinoma 8
NICE, Narrow-band imaging International Colorectal Endoscopic classification

Table 3. Comparison of the results of NICE type 2 and type 3 colorectal 
lesions

Parameters
NICE type 2 NICE type 3

PN = 54 % N = 10 %
Age (years) 64 (46–96) 71 (64–78) .02
Gender

.98Male 38 70.4 7 70.0
Female 16 29.6 3 30.0
Tumor size (mm) 25 (10–70) 19 (10–80) .38
Tumor localizations (n)
Right colon 22 34.4 1 10.0

.18Left colon 22 34.4 6 60.0
Rectum 10 31.2 3 30.0
Procedure duration (min) 25 (5–150) 21 (12–400) .86
Dissection speed (mm2 / min) 27.3 (8.8–67.6) 20.9 (7.7–36.3) .06
Delayed hemorrhage
Yes 1 1.9 0 0

.66
No 53 98.1 10 100.
Perforation
Yes 1 1.9 1 10.0

.17
No 53 98.1 9 90.0
PECS
Yes 5 9.3 0 0

.32
No 49 90.7 10 100.0
Submucosal invasion
Yes 3 5.6 5 50.0

˂ .001
No 51 94.4 5 50.0
Deep submucosal invasion
Yes 0 0 1 10.0

.02
No 54 100.0 9 90.0
Lymphovascular invasion
Yes 0 0 1 10.0

.02
No 54 100.0 9 90.0
Fibrosis score
   0 34 63.0 1 10.0

.002   1 12 22.2 3 30.0
   2   8 14.8 6 60.0
R0 resection
Yes 52 96.3 9 90.0

.39
No 2 3.7 1 10.0
Length of stay in hospital (day) 0 (0-3) 0 (0-1) .64
NICE, Narrow-band imaging International Colorectal Endoscopic classification; PECS, 
Post-ESD electrocoagulation syndrome



sidered as sessile serrated adenoma, were included in the NICE type 2 
group. Third, the diagnostic range of the NICE type 2 classification is 
very wide, which causes confusion in terms of treatment.6,13 Endoscopic 
treatment methods recommended for low-grade adenomas and colorectal 
lesions with suspected SMI are different.13,18 Therefore, the NICE clas-
sification is insufficient in this regard. The JNET classification has been 
developed to facilitate the distinction between SMs and noninvasive ad-
enomatous lesions.6 However, as the JNET classification requires mag-
nification, its use in Western countries is extremely limited. Fourth, the 
NICE classification has low sensitivity (55%–83%) in recognizing SMd 
lesions.13-15 In the present study, SMd was observed in only 1 (10%) of 
the 10 lesions in the NICE type 3 group. Therefore, based on our results 
of the limited number of patients, NICE classification may be insufficient 
to predict SMd.

In the treatment algorithm for the NICE classification, the recommend-
ed treatment for NICE type 2 lesions is ER, whereas that for NICE 
type 3 lesions is surgery.13 As it is known that the NICE classification 
is insufficient in terms of diagnosing SMd, cross-sectional imaging is 
performed before treatment in colorectal lesions that are considered 
as NICE type 3 in our daily practice. Although EUS is the best im-
aging method for T staging of rectal tumors, the diagnostic accuracy 
rate has significantly increased recently, owing to the developments in 
MRI.25 However, although the results of previous studies indicate that 
CT is inadequate for evaluating local T stage and moderately adequate 
for evaluating N stage, we consider that CT is particularly helpful in 
excluding distant metastases, such as pathological LAP and liver me-
tastases.26 In the present study, T2 invasion was suspected in only one 
patient after locoregional staging in the NICE type 3 group. However, 
because surgery was not suitable in the patient and there were signs of 
bleeding, resection with ESD was attempted. In the histopathological 
analysis of diagnostic ESD, SMs and LVI were observed. Although en-
doscopic cure could not be achieved in this patient, curative resection 
was achieved in 80% of the patients in the NICE type 3 group. There-
fore, the present study is very important because it demonstrates that in 
the absence of any contraindication in cross-sectional imaging (such as 
pathological LAP or distant metastasis), diagnostic ESD in NICE type 
3 lesions can save patients from unnecessary surgery. 

ESD is an ER method primarily recommended by the guidelines, facil-
itating en bloc resection according to EMR, thereby allowing accurate 
histopathological evaluation, especially in flat colorectal lesions small-
er than 20 mm.2,4,11 In addition, ESD is recommended for colorectal 
lesions with suspected SMI regardless of their size.3 In a prospective 
multicenter study by Puig et al.15 that evaluated the role of the NICE 
classification in colorectal polyps larger than 10 mm, piecemeal EMR 

rate was 21%, whereas the ESD rate was 1.3%. In the present study, 
the en bloc resection rate with ESD was 100%, and R0 resection rate 
was 96%. Therefore, we consider that the present study may reflect 
the histopathological correlation with the NICE classification more ac-
curately, considering the failure to perform accurate histopathological 
evaluation after piecemeal EMR and recurrence rates of up to 40%.27

The dissection was found to be faster in the NICE type 2 group in the 
present study, albeit not significantly. The lower rate of submucosal 
invasion and fibrosis in the NICE type 2 group is considered to have 
an impact on this.

Although LSTs were not statistically significant when evaluated alone, 
the SMI rate was higher for LST-NG lesions compared with that for 
LST-G lesions. When the subgroups were examined, the LST-NG-PD 
group had the highest SMI rate, which was consistent with the existing 
literature.17,28

Most studies on the NICE classification have been performed by aca-
demic institutions.14,15,22,29 In contrast, the present study was conducted 
in a community hospital. Therefore, the NICE classification is consid-
ered to reflect actual clinical data.

The present study has some limitations. First, it was a single-cen-
ter, retrospective study. This prevents generalization of the findings. 
Second, the training module and prestudy test prepared with only se-
lected photos may be insufficient for training, and the endoscopists’ 
knowledge on NBI can be questioned. The endoscopist (A.M.B.) has 
received training for NBI and NICE classification at experienced cen-
ters. In addition, the diagnosis of NICE in the lesions included in the 
study was also confirmed by an experienced endoscopist (O.O.), and 
only the lesions with high confidence in the diagnosis of NICE by two 
endoscopists were included in the study. Moreover, the NICE classifi-
cation is extremely easy to understand, and the study by Hewett et al. 
demonstrated that even medical school students who are not educated 
about polyps or NBI can correctly classify diminutive polyps with an 
accuracy rate of 87% only through sample images.30 Third, the number 
of NICE type 3 samples was limited. However, the limited number of 
NICE type 3 samples was expected because we included only lesions 
resected by ESD. Considering this, multicenter studies are warranted in 
the future. Finally, the present study did not include the lesions consid-
ered as NICE type 3 that had distant metastases on systemic screening, 
which can create bias in the results. 

In conclusion, the NICE classification may be insufficient for diag-
nosing SMd. Diagnostic ESD can be performed in some patients with 
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Table 4. Demographic, endoscopic and histopathological data of colorectal lesions with submucosal invasion
Patient Age Gender Localization Size (mm) Paris classification NICE LST type SMI LVI
1 77 M Sigmoid colon 12×10 2a Type 3 LST-NG-FE SMs +
2 71 M Sigmoid colon 18×15 1s Type 3 SMs −
3 59 M Ascending colon 30×25 1s+2a Type 2 LST-G-NM SMs −
4 76 F Sigmoid colon 34×30 2a Type 2 LST-G-H SMs −
5 68 F Sigmoid colon 27×30 2a+1s Type 3 LST-G-M SMs −
6 68 F Sigmoid colon 27×20 2a+2c Type 3 LST-NG-PD SMs −
7 65 F Caecum 35×25 2a+2c Type 2 LST-NG-PD SMs −
8 78 F Sigmoid colon 30×22 1s Type 3 SMd −
NICE, Narrow-band imaging International Colorectal Endoscopic classification; SMI, Submucosal invasion; SMd, Submucosal deep invasive cancer; SMs, Submucosal shallow invasive 
cancer; LVI, Lymphovascular invasion; LST-G, Laterally spreading tumor, granular; LST-G-H, Laterally spreading tumor, granular-homogenous; LST-G-NM, Laterally spreading tumor, 
granular-nodular mixed; LST-NG, Laterally spreading tumor, nongranular; LST-NG-FE, Laterally spreading tumor, nongranular-flat elevated; LST-NG-PD, Laterally spreading tumor, 
nongranular-pseudodepressed.



NICE type 3 lesions. In such patients, after determining the depth of 
invasion in the pathological evaluation after ESD, a decision should be 
made in terms of follow-up or advanced treatment by discussing with 
the patient.

Ethics Committee Approval: Ethics committee approval was received for this 
study from the ethics committee of Trabzon Kanuni Training and Research Hos-
pital (Date: March 15, 2021, Decision No: 2021/42). 

Informed Consent: Written informed consent was obtained from patients who 
participated in this study.   

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept – A.M.B., A.S., S.A., F.C.; Supervision – 
A.A., O.O.; Resources – A.M.B.; Materials – A.M.B., A.S., S.A.; Data Collec-
tion and/or Processing – A.M.B., S.A., A.L., E.B., F.C.; Analysis and/or Inter-
pretation – A.M.B., A.A., O.O.; Literature Search – A.M.B., I.H., A.S., S.A., 
F.C., A.L.; Writing Manuscript - A.M.B., A.S., S.A., E.B., A.L., F.C., I.H., A.A., 
O.O.; Critical Review – A.A., O.O.

Declaration of Interests: The authors have no conflicts of interest to declare.

Funding: The authors declared that this study has received no financial support.

REFERENCES
1. Schreuders EH, Ruco A, Rabeneck L, et al. Colorectal cancer screening: 

a global overview of existing programmes. Gut. 2015;64(10):1637-1649. 
[Crossref]

2. Pimentel-Nunes P, Dinis-Ribeiro M, Ponchon T, et al. Endoscopic submu-
cosal dissection: European Society of Gastrointestinal Endoscopy (ESGE) 
guideline. Endoscopy. 2015;47(09):829-854. [Crossref]

3. Hashiguchi Y, Muro K, Saito Y, et al. Japanese Society for Cancer of the 
Colon and Rectum (JSCCR) guidelines 2019 for the treatment of colorec-
tal cancer. International Journal of Clinical Oncology. 2020;25(1):1-42.

4. Kaltenbach T, Anderson JC, Burke CA, et al. Endoscopic removal of 
colorectal lesions recommendations by the US Multi-Society Task Force 
on colorectal cancer. Gastrointestinal Endoscopy. 2020;91(3):486-519. 
[Crossref]

5. Tanaka S, Hayashi N, Oka S, Chayama K. Endoscopic assessment of col-
orectal cancer with superficial or deep submucosal invasion using magni-
fying colonoscopy. Clinical Endoscopy. 2013;46(2):138-146. [Crossref]

6. Komeda Y, Kashida H, Sakurai T, et al. Magnifying Narrow Band Imaging 
(NBI) for the diagnosis of localized colorectal lesions using the Japan NBI 
Expert Team (JNET) classification. Oncology. 2017;93(Suppl 1):49-54. 
[Crossref]

7. Okabe S, Shia J, Nash G, et al. Lymph node metastasis in T1 adenocarcino-
ma of the colon and rectum. J Gastrointestinal Surg. 2004;8(8):1032-1040. 
[Crossref]

8. Tateishi Y, Nakanishi Y, Taniguchi H, Shimoda T, Umemura S. Pathologi-
cal prognostic factors predicting lymph node metastasis in submucosal in-
vasive (T1) colorectal carcinoma. Modern Pathology. 2010;23:1068-1072. 
[Crossref]

9. Backes Y, Moons LMG, van Bergeijk JD, et al. Endoscopic mucosal resec-
tion (EMR) versus endoscopic submucosal dissection (ESD) for resection 
of large distal non-pedunculated colorectal adenomas (MATILDA-trial): 
rationale and design of a multicenter randomized clinical trial. BMC Gas-
troenterology. 2016;16:56. [Crossref]

10. East J, Vleugels J, Roelandt P, et al. Advanced endoscopic imaging: Eu-
ropean Society of Gastrointestinal Endoscopy (ESGE) technology review. 
Endoscopy. 2016;48(11):1029-1045. [Crossref]

11. Sumimoto K, Tanaka S, Shigita K, et al. Clinical impact and characteristics 
of the narrow-band imaging magnifying endoscopic classification of col-
orectal tumors proposed by the Japan NBI Expert Team. Gastrointestinal 
Endoscopy. 2017;85(4):816-821. [Crossref]

12. Tanaka S, Sano Y. Aim to unify the Narrow Band Imaging (NBI) mag-
nifying classification for colorectal tumors: current status in Japan from 

a summary of the consensus symposium in the 79th annual meeting of 
the Japan Gastroenterological Endoscopy Society. Digestive Endoscopy. 
2011;23(Suppl 1):131-139. [Crossref]

13. Hayashi N, Tanaka S, Hewett DG, et al. Endoscopic prediction of deep 
submucosal invasive carcinoma: validation of the Narrow-Band Imaging 
International Colorectal Endoscopic (NICE) classification. Gastrointesti-
nal Endoscopy. 2013;78(4):625-632. [Crossref]

14. Rees CJ, Rajasekhar PT, Wilson A, et al. Narrow band imaging optical 
diagnosis of small colorectal polyps in routine clinical practice: the de-
tect inspect characterise resect and Discard 2 (DISCARD 2) study. Gut. 
2017;66(5):887-895. [Crossref]

15.  Puig I, López-Cerón M, Arnau A, et al. Accuracy of the Narrow-Band 
Imaging International colorectal endoscopic classification System in 
identification of deep invasion in colorectal polyps. Gastroenterology. 
2019;156(1):75-87. 

16.  Endoscopic Classification Review Group. Update on the Paris classifi-
cation of superficial neoplastic lesions in the digestive tract. Endoscopy. 
2005;37(6):570-578. [Crossref]

17.  Oka S, Tanaka S, Kanao H, Oba S, Chayama K. Therapeutic strategy for 
colorectal laterally spreading tumor. Digestive Endoscopy. 2009;21(Suppl 
1):S43-46. [Crossref]

18.  Tanaka S, Kashida H, Saito Y, et al. JGES guidelines for colorectal en-
doscopic submucosal dissection/endoscopic mucosal resection. Digestive 
Endoscopy. 2015;27(4):417-434. [Crossref]

19.  Makino T, Kanmura S, Sasaki F, et al. Preoperative classification of sub-
mucosal fibrosis in colorectal laterally spreading tumors by endoscopic ul-
trasonography. Endoscopy Int Open. 2015;03(04):E363-E367. [Crossref]

20.  Suzuki Y, Tanuma T, Nojima M, et al. Comparison of dissection speed 
during colorectal ESD between the novel Multiloop (M-loop) trac-
tion method and ESD methods without traction. Endoscopy Int Open. 
2020;08(07):E840-E847. [Crossref]

21.  Tominaga K, Fujinuma S, Endo T, Saida Y, Takahashi K, Maetani I. Effica-
cy of the revised Vienna Classification for diagnosing colorectal epithelial 
neoplasias. World J Gastroenterol. 2009;15(19):2351-2356. [Crossref]

22.  Zhang QW, Zhang JJ, Yang AM, et al. Feasibility of using narrow band 
imaging international colorectal endoscopic classification for diagnosing 
colorectal neoplasia in China: A multicenter pilot observational study. J 
Dig Dis. 2020;21(2):88-97. [Crossref]

23.  Djinbachian R, Dubé AJ, von Renteln D. Optical diagnosis of colorec-
tal polyps: Recent developments. Curr Treat Options Gastroenterol. 
2019;17:99-114. [Crossref]

24.  Kumar S, Fioritto A, Mitani A, Desai M, Gunaratnam N, Ladabaum U. Op-
tical biopsy of sessile serrated adenomas: do these lesions resemble hyper-
plastic polyps under narrow-band imaging? Gastrointestinal Endoscopy. 
2013;78(6):902-909. [Crossref]

25.  Chan BPH, Patel R, Mbuagbaw L, Thabane L, Yaghoobi M. EUS versus 
magnetic resonance imaging in staging rectal adenocarcinoma: a diagnostic 
test accuracy meta-analysis. Gastrointestinal Endoscopy. 2019;90(2):196-
203. [Crossref]

26.  Filippone A, Ambrosini R, Fuschi M, Marinelli T, Genovesi D, Bonomo 
L. Preoperative T and N staging of colorectal cancer: Accuracy of con-
trast-enhanced Multi–Detector Row CT Colonography—initial experi-
ence. Radiology. 2004;231(1):83-90. [Crossref]

27.  Oka S, Tanaka S, Saito Y, et al. Local recurrence after endoscopic resection 
for large colorectal neoplasia: A multicenter prospective study in Japan. 
Am J Gastroenterol. 2015;110(5):697-707. [Crossref]

28.  Soliman H, Brieau B, Guillaumot MA, et al. Invasive pit pattern, macro-
nodule and depression are predictive factors of submucosal invasion in 
colorectal laterally spreading tumours from a Western population. United 
Eur Gastroenterol J. 2018;6(10):1569-1577. [Crossref]

29.  Sikong Y, Lin X, Liu K, et al. Effectiveness of systematic training in the 
application of narrow-band imaging international colorectal endoscopic 
(NICE) classification for optical diagnosis of colorectal polyps: Experi-
ence from a single center in China. Digestive Endoscopy. 2016;28(5):583-
591. [Crossref]

30.  Hewett DG, Kaltenbach T, Sano Y, et al. Validation of a simple classifica-
tion system for endoscopic diagnosis of small colorectal polyps using nar-
row-band imaging. Gastroenterology. 2012;143(3):599-607. [Crossref]

Diagn Interv Endosc. 2022;1(1):1-6

6

https://doi.org/10.1136/gutjnl-2014-309086
https://doi.org/10.1055/s-0034-1392882
https://doi.org/10.1016/j.gie.2020.01.029
https://doi.org/10.5946/ce.2013.46.2.138
https://doi.org/10.1159/000481230
https://doi.org/10.1016/j.gassur.2004.09.038
https://doi.org/10.1038/modpathol.2010.88
https://doi.org/10.1186/s12876-016-0468-6
https://doi.org/10.1055/s-0042-118087
https://doi.org/10.1016/j.gie.2016.07.035
https://doi.org/10.1111/j.1443-1661.2011.01106.x
https://doi.org/10.1016/j.gie.2013.04.185
https://doi.org/10.1136/gutjnl-2015-310584
https://doi.org/10.1055/s-2005-861352
https://doi.org/10.1111/j.1443-1661.2009.00869.x
https://doi.org/10.1111/den.12456
https://doi.org/10.1055/s-0034-1391782
https://doi.org/10.1055/a-1161-8596
https://doi.org/10.3748/wjg.15.2351
https://doi.org/10.1111/1751-2980.12841
https://doi.org/10.1007/s11938-019-00220-x
https://doi.org/10.1016/j.gie.2013.06.004
https://doi.org/10.1016/j.gie.2019.04.217
https://doi.org/10.1148/radiol.2311021152
https://doi.org/10.1038/ajg.2015.96
https://doi.org/10.1177/2050640618804713
https://doi.org/10.1111/den.12600
https://doi.org/10.1053/j.gastro.2012.05.006

