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Abstract
AIM: To evaluate the depth of invasion of small, early 
colorectal cancers (ECCs) using conventional endoscop-
ic features.

METHODS: From January 2005 to September 2011, 
colonoscopy cohort showed that a total of 72 patients 
with small colorectal cancers with the size less than 20 
mm underwent colonoscopy at the Yonsei University 
College of Medicine, Seoul, South Korea. Among them, 
8 patients were excluded due to incomplete medical 
records. Finally, a total of 64 ECCs with submucosa (SM) 
invasion and size less than 20 mm were included. One 
hundred fifty-two adenomas with size less than 20 mm 
were included as controls. Nine endoscopic features, 
including seven morphological findings (i.e. , loss of lob-
ulation, excavation, demarcated and depressed areas, 
stalk swelling, fullness, fold convergence, and bleeding 
ulcers), pit patterns, and non-lifting signs, were evalu-

ated retrospectively. All endoscopic features were eval-
uated by two experienced endoscopists who have each 
performed over 1000 colonoscopies annually for more 
than five years without knowledge of the histology.

RESULTS: Among the morphological findings, the size 
of deep submucosal cancers was bigger than that of 
superficial lesions (16.9 mm vs  12.3 mm, P  < 0.001). 
Also, demarcated depressed areas, stalk swelling, and 
fullness were more common in deep SM cancers than 
in superficial tumors (demarcated depressed areas: 
52.0% vs  15.7%, P  < 0.001; stalk swelling: 100% vs  
4.2%, P  < 0.001; fullness: 25.0% vs  0%, P  = 0.001). 
Among deep SM cancers, 96% of polyps showed inva-
sive pit patterns, whereas 19.4% of superficial tumors 
showed invasive pit patterns (P  < 0.001). A positive 
non-lifting sign was more common in deep SM cancers 
(85.0% vs  28.6%, P  < 0.001). Diagnostic accuracy of 
invasive morphology, invasive pit patterns, and non-
lifting signs for deep SM cancers were 71%, 82%, and 
75%, respectively.

CONCLUSION: Conventional endoscopic findings were 
insufficient to discriminate small, deep SM cancers 
from superficial SM cancers by white light, standard 
colonoscopy.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: This present study was designed to evaluate 
the depth of invasion of small, early colorectal cancers 
using conventional endoscopic features. This study 
exhibited that invasive pit patterns were a more ac-
curate finding than morphological features or non- lift-
ing signs to discriminate small, deep submucosa (SM) 
cancers from superficial SM cancers by a white light, 
standard colonoscopy. However, it also showed that 
conventional endoscopic findings, such as morphologi-
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cal features, non-lifting sign, and invasive pit patterns 
are insufficient to discriminate deep SM cancers to 
determine therapeutic strategy under white light stan-
dard colonoscopy.
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INTRODUCTION
Endoscopic management for early colorectal neoplasm 
has been accepted as an effective method to treat or pre-
vent colorectal cancer. Currently, colorectal neoplasms 
either confined to the mucosa or after invasion to submu-
cosa (SM) with a size less than 1000 μm are considered 
good candidates for endoscopic treatment[1-3]. Because 
6%-12% of  lymph node metastases have been reported 
in deep SM cancers, these lesions are not indicated for 
endoscopic treatment[4]. Therefore, it is crucial to precise-
ly evaluate the depth of  invasion in advanced colorectal 
neoplasm for adequate therapeutic treatment[5].

Size is one of  the important indicators of  the depth 
of  invasion and for the choice of  an adequate treatment 
for advanced colorectal neoplasms. A previous study 
reported that 7.4%-14% of  colorectal polyps larger than 
20 mm were submucosal carcinoma[4], thus endoscopists 
must treat large colorectal neoplasms endoscopically to 
avoid an incomplete resection. However, during screen-
ing colonoscopy, most colorectal polyps are detected as 
small polyps less than 20 mm in size and can be resected 
by a simple polypectomy during the procedure[4,6-10]. Al-
though a previous report showed that only 0.07%-5.80% 
of  polyps less than 20 mm in size are submucosal carci-
noma[4], recent advances in colonoscopy technology en-
able the frequent detection of  small advanced colorectal 
neoplasms. However, it is difficult to determine whether 
those small polyps are invasive carcinoma prior to histo-
logic evaluation. Generally, endoscopists remove these 
lesions using a simple polypectomy and fail to achieve 
complete resection.

Recent innovative technology has allowed endos-
copists to differentiate advanced colorectal neoplasms 
during a colonoscopy. Magnifying chromoendoscopy or 
narrow-band imaging (NBI) has been widely studied to 
assess depth of  invasion[11-13]. However, most of  studies 
have been focused on large colorectal neoplasms which 
are candidates for advanced endoscopic techniques, such 
as endoscopic mucosal resection (EMR) or endoscopic 
submucosal dissection (ESD)[1-3]. Therefore, the present 
study evaluated conventional endoscopic findings, includ-
ing morphological features, pit patterns, and no-lifting 
signs, to assess depth of  invasion in advanced colorectal 

neoplasms less than 20 mm in size using a standard colo-
noscope for accurate diagnoses and treatment.

MATERIALS AND METHODS
Study population
From January 2005 to September 2011, colonoscopy 
cohort showed that a total of  72 patients with small 
colorectal cancers with the size less than 20 mm under-
went a colonoscopy at the Yonsei University College 
of  Medicine, Seoul, South Korea. Among them, eight 
patients were excluded from the present study due to 
incomplete medical records. Finally, a total of  64 small 
colorectal cancers with SM invasion were included; 25 
(39%) deep submucosal cancers, and 39 (61%) superficial 
submucosal cancers. All lesions were histologically con-
firmed to be adenocarcinomas. 39 superficial submucosal 
cancers and 152 adenomas with high-grade dysplasia less 
than 20 mm were included as control.

Colonoscopic examination
Colonoscopy was performed after bowel preparation 
with 4 L polyethylene glycol solution (Colyte; Taejun, 
Seoul, South Korea or Colyte-F or Colonlyte; Dre-
ampharma, Seoul, South Korea) by three experienced 
gastroenterologists. All colonoscopies were performed 
with a standard colonoscope (CF Q240L, CF Q240I, 
CF H260AI, CF Q260AI, or PCF Q260AI; Olympus 
Optical Co, Ltd, Tokyo, Japan). The shape, size, num-
ber, location, and histology of  small advanced colorectal 
neoplasms were evaluated. The shape of  small colorectal 
neoplasms was classified as either pedunculated or non-
pedunculated (sessile or flat/depressed) type. Location 
was divided into the right colon (including the cecum, as-
cending colon, transverse colon, or splenic flexure) or left 
colon (including the descending colon, sigmoid colon, or 
rectum). Polyp size was estimated using a 7 mm diameter 
open-biopsy forceps. 

We investigated nine endoscopic findings of  the 
colorectal neoplasms, including seven morphological 
features (i.e., loss of  lobulation, excavation, demarcated 
depressed areas, stalk swelling, fullness, fold convergence, 
and bleeding ulcers), pit patterns, and non-lifting signs 
from the previously published literature[14]. The defini-
tions of  the nine endoscopic findings were as follows 
(Figure 1). (1) loss of  lobulation: loss of  normal lobula-
tion; (2) excavation: a crumbled, damaged area of  the tu-
mor that prevents observation of  the surface structure; (3) 
demarcated depressed areas: depressed demarcations on 
the surface of  the tumor; (4) stalk swelling: a thickened 
and expanded stalk; (5) fullness: a bursting appearance 
due to expansive growth of  the tumor; (6) fold conver-
gence: fold convergence towards the tumor; (7) bleeding 
ulcer; (8) Pit pattern: Sub-classified as invasive or non-
invasive (Figures 2 and 3)[12]. Non-invasive pattern: nor-
mal mucosa, star-shaped crypts (Kudo’s type Ⅰ or Ⅱ), or 
regular crypts with or without demarcated areas or irreg-
ular pits without demarcated areas (Kudo’s type ⅢS, Ⅲ

6587 June 7, 2014|Volume 20|Issue 21|WJG|www.wjgnet.com

Park W et al . Differentiation of small, early colorectal cancer



L, or Ⅳ); Invasive pattern: irregular and distorted crypts 
in demarcated areas (Kudo’s type ⅤN and Ⅵ); and (9) 
Non-lifting sign: SM injection was performed at a point 
approximately 2 mm from the edge of  the lesion using 
a 23-gauge needle. A saline solution containing epineph-
rine (0.01 mg/mL) and 0.8% indigo carmine was injected 
into the submucosal layer to lift the lesion off  the muscle 
layer. A non-lifting sign was defined as positive when the 
surrounding mucosa, but not the lesion, was elevated and 
negative when the lesion itself  was elevated[15].

All endoscopic features were evaluated retrospec-

tively by two experienced endoscopists who have each 
performed over 1000 colonoscopies annually for more 
than five years without knowledge of  the histology. Final 
endoscopic features were determined after agreement be-
tween the two endoscopists. 

Histopathology
Histopathological diagnoses were based on the Vienna 
classification by a highly experienced pathologist[16]. A mi-
croscope with a built-in ruler was used to determine the 
depth of  SM invasion. Superficial SM cancer was defined 
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Figure 1  Seven morphological features and non-lifting sign for submucosal cancer.

Figure 2  Pit-pattern classification; (A) non-invasive pattern, and (B) invasive pattern.
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as invasion less than 1000 μm and deep SM cancer was 
defined as invasion greater than 1000 μm.

Statistical analyses
The primary outcome of  the present study was to evalu-
ate the different endoscopic findings between small, deep 
SM cancer and small, superficial SM cancers. Patients’ 
baseline characteristics were analyzed using descriptive 
statistics. The differences of  categorical variables were 
analyzed by Fisher’s exact test. Continuous variables 
were analyzed by the Student’s t test. The morphological 
features were analyzed according to shape. Stalk swell-
ing was assessed for only the pedunculated type; loss of  
lobulation and excavation were assessed for both pedun-
culated and sessile types; fullness and fold convergence 
were assessed for the flat/depressed type; demarcated de-
pressed areas were assessed for all three types. Continu-
ous variables are expressed as the means ± SD. P values 
of  less than 0.05 were considered statistically significant. 
Statistical analyses were carried out using SPSS 18.0 (SPSS, 
Chicago, IL, United States) and SAS 9.2 (SAS Institute 
Inc., Cary, NC, United States).

RESULTS
SM cancers vs adenomas
Baseline characteristics and endoscopic findings be-
tween SM cancers and adenomas were described at the 
Table 1. The size of  SM cancers was bigger than that 
of  adenomas (15.91 mm vs. 11.47 mm, P < 0.001) and 
the superficial (flat) shape was frequently observed in 
SM cancer than adenomas (45.3% vs 13.2%, P < 0.001). 

Figure 3  An 8-mm sessile polyp with negative non-lifting signs was treated by endoscopic mucosal resection (A); histology showed that cancer cells in-
vaded the submucosa up to 200 μm (B); a 12-mm sized sessile polyp with negative non-lifting signs was treated by endoscopic mucosal resection. Histol-
ogy showed that cancer cells invaded the submucosa to 2000 μm. The patient received additional surgery.

A

B

Table 1  Baseline characteristics and endoscopic findings 
according to the depth of invasion in submucosal cancer  n  (%)

Deep submucosal 
cancer (n  = 25)

Superficial 
submucosal cancer 

(n  = 39)

P  value

Age (mean ± SD, yr) 58.4 ± 8.5 62.4 ± 9.8 0.097
Sex 0.241
  Male       13 (52.0)       26 (66.7)
  Female       12 (48.0)       13 (33.3)
Size (mm) 16.88 ± 3.28 15.28 ± 3.64 0.080
Shape
  Sessile         8 (32.0)       18 (46.2) 0.397
  Pedunculated         5 (20.0)         4 (10.3)
  Superfical (Flat)       12 (48.0)       17 (43.6)
Location 0.581
  Right colon         8 (32.0)       10 (25.6)
  Left colon       17 (68.0)       29 (74.4)
Endoscopic finding
Morphological features
  Any of them         22 (88.0)       27 (69.2) 0.084
  None of them         3 (12.0)       12 (30.8)
(P, S) Loss of lobulation   3/13 (23.1)   7/22 (31.8) 0.709
(P, S) Excavation 0/13 (0.0) 1/22 (4.5) 1.000
(All) Demarcated 
depressed area 

13/25 (52.0) 17/39 (43.6) 0.511

(P) Stalk swelling       5/5 (100.0)     2/4 (50.0) 0.167
(F) Fullness   3/12 (25.0) 0/17 (0.0) 0.060
(F) Fold convergency 1/12 (8.3) 0/17 (0.0) 0.414
(All) Ulcer bleeding 1/25 (4.0) 1/39 (2.6) 1.000
Pit pattern 1.000
  Non-invasive       1 (4.0)       2 (5.1)
  Invasive       24 (96.0)       37 (94.9)
Non-lifting sign 0.010
  Positive       17 (85.0)       17 (48.6)
  Negative         3 (15.0)       18 (51.4)

Superficial tumors: Superficial submucosal cancer and adenoma; P: Pe-
dunculated type; S: Sessile type; F: Flat/depressed type.
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Also, demarcated depressed areas, stalk swelling, and full-
ness were more common in SM cancers than adenomas 
(demarcated depressed areas: 46.9% vs 8.6%, P < 0.001; 
stalk swelling: 77.8% vs 0%, P < 0.001; fullness: 10.9% vs 
0%, P = 0.001). Other morphological features (i.e., loss 
of  lobulation, excavation, fold convergence, and bleed-
ing ulcers) were not statistically different between the two 
groups. Among SM cancers, 95.3% of  polyps showed 
invasive pit patterns, while 0% of  adenomas showed 
invasive pit patterns (P < 0.001). A positive non-lifting 
sign was more common in SM cancers than in adenomas 
(45.3% vs 11.9%, P < 0.001).

Deep SM cancers vs superficial SM cancers
Baseline characteristics of  64 submucosal cancer patients 
were as follows. Among 64 SM cancers, 6 cases (9%) were 
10 mm or less in size, 33 cases (52%) were 11-15 mm in 
size, and 25 cases (39%) were 16-19 mm in size. Deep 
SM cancers were larger than superficial SM cancers, but 
it was not statistically significant (16.88 mm vs 15.28 mm, 
P = 0.080). The flat and sessile types were more common 
in two groups than pedunculated type. The distributions 
of  cancers were similar in the two groups, more common 
in left colon (68.0% in deep SM, and 74.4% in superficial 
sm). Non-lifting sign was more common in deep SM can-

cers than in superficial SM cancers (85.0% vs 48.6%, P = 
0.010). 

Deep submucosal cancers vs superficial tumors
Baseline characteristics and endoscopic findings accord-
ing to the depth of  invasion were seen at the Table 2. 
When comparing endoscopic findings between deep SM 
cancers and superficial tumors, the size of  deep submu-
cosal cancers was bigger than that of  superficial lesions 
(16.9 mm vs 12.3 mm, P < 0.001). Also, demarcated 
depressed areas, stalk swelling, and fullness were more 
common in deep SM cancers than superficial tumors 
(demarcated depressed areas: 52.0% vs 15.7%, P < 0.001; 
stalk swelling: 100% vs 4.2%, P < 0.001; fullness: 25.0% 
vs 0%, P = 0.001; Table 2). Other morphological features 
(i.e., loss of  lobulation, excavation, fold convergence, and 
bleeding ulcers) were not statistically different between 
the two groups. Among deep SM cancers, 96% of  polyps 
showed invasive pit patterns, while 19.4% of  superfi-
cial tumors showed invasive pit patterns (P < 0.001). A 
positive non-lifting sign was more common in deep SM 
cancers than in superficial tumors (85.0% vs 28.6%, P < 
0.001).

Diagnostic accuracy of endoscopic features for deep 
SM cancer
When comparing deep SM cancers with superficial SM 
tumors, the sensitivity, specificity, PPV, and NPV of  any 
of  the invasive morphology were 88%, 69%, 27% and 
98%, respectively (Table 3). The sensitivity, specificity, 
PPV, and NPV of  invasive pit patterns were 96%, 81%, 
46%, and 95%, respectively. The sensitivity, specific-
ity, PPV, and NPV of  non-lifting signs were 85%, 73%, 
46% and 95% in sessile and flat polyps, respectively. The 
diagnostic accuracy of  the presence of  morphological 
features, invasive pit patterns, and non-lifting sign were 
71%, 82% and 75%, respectively.

Treatment
Among 39 superficial SM cancers, 30 cases were initially 
treated with EMR (28 cases) or ESD (2 cases) and nine 
cases were treated with surgery (Figure 4). Among 25 
deep SM cancers, 17 cases were initially treated with 
endoscopic techniques (polypectomy, 1 case; EMR, 15 
cases; ESD, 1 case). Subsequently, 13 cases received fur-
ther surgical treatment, and one case showed lymph node 
metastasis. Eight cases with deep SM cancers were ini-

Table 2  Baseline characteristics and endoscopic findings 
according to the depth of invasion  n  (%)

Deep submucosal 
cancer (n  = 25)

Superficial tumors 
(n  = 191)

P  value

Age (mean ± SD, yr) 58.4 ± 8.5 61.0 ± 9.4     0.191
Sex     0.179
  Male       13 (52.0)       128 (67.0)
  Female       12 (48.0)         63 (33.0)
Size (mm) 16.88 ± 3.28 12.25 ± 4.93  < 0.001
Shape
  Sessile         8 (32.0)       106 (55.5)     0.005
  Pedunculated         5 (20.0)         48 (25.1)
  Superfical (Flat)       12 (48.0)         37 (19.4)
Location     1.000
  Right colon         8 (32.0)         57 (29.8)
  Left colon       17 (68.0)       134 (70.2)
Endoscopic finding
Morphological features
  Any of them         22 (88.0)         59 (30.9)  < 0.001
  None of them         3 (12.0)       132 (69.1)
(P, S) Loss of lobulation   3/13 (23.1) 27/154 (17.5)     0.705
(P, S) Excavation 0/13 (0.0) 3/154 (1.9)     1.000
(All) Demarcated 
depressed area 

13/25 (52.0) 30/191 (15.7) < 0.001

(P) Stalk swelling       5/5 (100.0)   2/48 (4.2)  < 0.001
(F) Fullness   3/12 (25.0)   0/37 (0.0)     0.001
(F) Fold convergency 1/12 (8.3)   0/37 (0.0)     0.310
(All) Ulcer bleeding 1/24 (4.0) 2/189 (1.0)     0.245
Pit pattern  < 0.001
  Non-invasive       1 (4.0)       154 (80.6)  < 0.001
  Invasive       24 (96.0)         37 (19.4)
Non-lifting sign  < 0.001
  Positive       17 (85.0)         22 (28.6)
  Negative         3 (15.0)         55 (71.4)

Superficial tumors: Superficial submucosal cancer and adenoma; P: Pe-
dunculated type; S: Sessile type; F: Flat/depressed type.

Table 3  Diagnostic accuracy of conventional endoscopic 
features

Sensitivity Specificity PPV NPV Accuracy

Invasive morphology1 0.88 0.69 0.27 0.98 0.71
Invasive pit pattern1 0.96 0.81 0.39 0.99 0.82
Non-lifting sign2 0.85 0.73 0.46 0.95 0.75

1Evaluated in all polyps; 2Evaluated in sessile and flat polyps. Deep 
submucosal cancer  superficial tumors. PPV: Positive predictive value; 
NPV: Negative predictive value.
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tially treated with surgery.

DISCUSSION 

A recent study showed that endoscopic treatment of  SM 
cancers was safe and feasible with favorable long-term 
efficacy when the following conditions are satisfied: a 
lesion is determined histopathologically to be well dif-
ferentiated; invasion of  the SM layer is less than 1000 
μm (superficial SM cancer); and the lesion is negative for 
both lymphovascular invasion and sprouting[17]. Thus, it is 
important to estimate whether the depth of  SM invasion 
is less than 1000 μm to determine appropriate treatment. 
However, the present study showed that conventional 
endoscopic features were insufficient to differentiate 
deep SM cancers less than 20 mm in size resulting in a di-
agnostic accuracy of  79%. Among 25 patients with deep 
SM cancers, 68% were initially under-treatmented. 

During colonoscopy, endoscopists usually assess 
colorectal polyps according to morphological findings 
and choose a treatment. The present study evaluated 
seven morphological features of  polyps and found that 
demarcated depression, fullness, and stalk swelling were 
typical findings of  small deep SM cancers. A previous 
study, which included polyps larger than 20 mm in size, 
showed that a loss of  lobulation was also a typical endo-
scopic finding[14], but this observation was not confirmed 
by the present study. The diagnostic accuracy of  the 
presence of  any of  the invasive morphological features 
was 71%, meaning that the morphological characteristics 
themselves are insufficient to assess depth of  invasion of  
small colorectal neoplasms. In a previous study, Uno et 
al[15] reported the clinical usefulness of  non-lifting signs 
to predict depth of  invasion for colorectal neoplasms. 
Adenomas or superficial SM cancers are readily lifted 
by SM injection, thus the non-lifting signs are clinically 
used to determine the therapeutic strategy for advanced 
colorectal neoplasm. A previous study showed that the 
accuracy of  non-lifting signs for deep SM cancers were 
94.8%[18]. However, this does not seem to be applied to 

small polyps, as 15% of  patients with deep SM cancers 
showed negative non-lifting signs and were treated with 
EMR. The present study revealed that the non-lifting 
signs were limited to predict deep SM invasion in polyps 
less than 20 mm in size. In this study, NPVs for SM deep 
cancers of  invasive morphology, invasive pit pattern and 
non-lifting sign are over 95%. Surely, High NPVs useful 
for determination of  treatment strategy Nevertheless, the 
diagnostic accuracy for SM deep cancers was not suffi-
cient and it leads to initial under-treatment.

Recently magnifying chromoendoscopy has been 
used to assess depth of  invasion of  colorectal polyps, 
overcoming the limitations of  morphological features[19]. 
Pit pattern classification of  colorectal neoplasm, initially 
proposed by Kudo and modified by Kudo and Tsuruta, 
is reported to be related to the histologic characteristics 
of  the lesions[20]. A previous study demonstrated that in-
vasive pit patterns are able to differentiate superficial SM 
cancers from deep SM cancers with the diagnostic accu-
racy of  98.8%[12]. Under magnifying chromoendoscopy, 
Kudo’s classification type V pit pattern is usually consid-
ered to be invasive to the SM, and type VN is strongly 
suggestive of  deep SM cancer[21]. Therefore, it is crucial 
to discriminate between type VI and type VN patterns to 
assess precisely the depth of  invasion of  colorectal pol-
yps. Under non-magnifying colonoscopy, it is difficult to 
discriminate type VN; for that reason, the present study 
showed a low diagnostic accuracy of  pit patterns for deep 
SM cancers. However, it is unrealistic for clinics to apply 
this method as magnifying chromoendoscopy is not a 
conventional or universal method for screening or simple 
surveillance colonoscopy.

The present study has several limitations. First, be-
cause of  the retrospective study design, there were some 
cases with poor qualified photos which made it difficult 
to precisely evaluate all of  the endoscopic features. Sec-
ond, pit patterns were evaluated after the conventional 
endoscopic diagnoses, suggesting an influence by the 
morphological features of  polyps. Finally, pit patterns 
were evaluated by only standard colonoscopy; thus, it was 

64 cancers

Superficial SM (39) Deep SM (25)

EMR (28)
ESD (1)

Operation (9)

None of 
LN metastasis

Positive margin (2)
or LV invasion (4)

Operation (6)

LN metastasis
pN1 (1)

Polypectomy (1)
EMR (15)
ESD (1)

Operation (8)

LN metastasis
pN2 (1)
pN1 (1)

Positive margin (10),
LV invasion (2), and both (1)

Operation (13)

LN metastasis
pN1 (1)

Initial treatment

Additional treatment

Figure 4  Diagram for the treatment of 64 early colorectal cancers. SM: Submucosa; EMR: Endoscopic mucosal resection; ESD: Endoscopic submucosal dissection.
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impossible to discriminate the type VN pit pattern, which 
is strongly suggestive of  deep SM cancer. Therefore, 
the results of  the present study should not be simply 
compared to those of  previous studies using magnifying 
chromoendoscopy in terms of  clinical usefulness. From a 
different point of  view, the present study is more realistic 
because magnifying chromoendoscopy is not usually used 
in screening or surveillance colonoscopy. 

In conclusion, although the prevalence of  SM inva-
sion is low in small colorectal polyps, the present study 
showed that conventional endoscopic findings, such as 
morphological features, non-lifting sign, and invasive pit 
patterns, are insufficient to discriminate deep SM can-
cers to determine therapeutic strategy under white light 
standard colonoscopy. Further studies are mandatory to 
evaluate precisely the depth of  invasion in small colorec-
tal polyps, using magnifying chromoendoscopy or NBI. 
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to assess depth of invasion. Nevertheless, these techniques have some barriers 
and unrealistic to apply to the clinic for the daily practice. Therefore, future re-
search should aim to develop the practical method or technology to evaluate the 
precise depth of invasion of small colorectal neoplasms.
Innovations and breakthroughs
This study identified the limitation of white light standard colonoscopy in the 
depth of invasion evaluation of small colorectal neoplasms. Furthermore, this 
study suggests the further studies to develop the method or technology to 
evaluate the precise depth of invasion of small colorectal neoplasms.
Applications 
This study could be helpful to establish the therapeutic plan when the small 
polyps detected in usual colonoscopy using white light standard endoscopy. 
Peer review
It is insufficient to discriminate deep SM cancers to determine therapeutic strat-
egy under white light standard colonoscopy only. These results are interesting 
and these findings arouse the necessity for the further studies to develop the 
practical method or technology to evaluate the precise depth of invasion of 
small colorectal neoplasms.
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