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Appropriate treatment options for early colorectal cancer
(ECRC) smaller than 20 mm remains controversial. Here, we
studied the efficacy and safety of endoscopic therapy for ECRC
smaller than 20 mm. About 191 patients with colorectal lesions
entered into our study from January 2017 to December 2019.
Lesions were divided into two groups according to sizes: smaller
than 10 mm group and 10-20 mm group. Most cases of ECRC
were found in the left colon (70.15%), and the male to female
ratio was 1.81:1. A very smaller proportion of colorectal lesions
smaller than 10 mm in size were submucosal carcinoma (0.077%),
whereas 3.85% of colorectal lesions between 10 mm and 20 mm
in size were submucosal carcinoma (P=0.049). Cold snare
polypectomy (CSP) was found to be a safe and efficient for
lesions smaller than 10 mm. For the lesions smaller than 10 mm,
the rate of en bloc resection reached 100%, whereas only 81.82%
of the lesions of 10-20 mm in size could be resected en bloc and
for these cases, endoscopic mucosal resection (EMR) were better
therapeutic options. Endoscopic CSP is an appropriate therapeutic
approach for ECRC of less than 10 mm in size, whereas for
lesions smaller than 10 mm in size but with submucosal
infiltration, EMR should be considered. For submucosal
carcinoma (SM-carcinoma), endoscopic submucosal dissection
(ESD) or surgery should be considered as better options.
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Colorectal cancer (CRC) is one of the most common
malignant tumors affecting 1.93 million people all
over the world'. In China too, incidence, morbidity
and mortality of colorectal cancer have increased over
the recent years™. In China Cancer Statistics, CRC
ranks fifth among all malignant tumors in terms of
incidence and mortality with a total of 376,000 new
cases and 191,000 deaths in 2015, hence constituting
a serious health threat to the society”. Early diagnosis
and early treatment are key determinants for the
prognosis of CRC*®. Early CRC can be cured and a

*Correspondence:
E-Mail: wujing@bjsjth.cn; wangyadan21@163.com

Indian Journal of Experimental Biology
Vol. 59, October 2021, pp. 745-750

\ [ atonansttuteofSinceCommunicaton and ol Reserch
Hesname-foreue

NOTES

S-year survival rate of up to 90% can be achieved,
while the patients with advanced CRC often show
a poor 5-year survival rate of <10% . Early colorectal
cancer (ECRC) is defined as colorectal cancer confined
to the mucosa or submucosa irrespective of the
presence of regional lymph node metastasis®. Surgery
is the mainstay in the management of CRC.

In recent years, endoscopic resection has been
proven to be an effective therapeutic method for
precancerous lesions and ECRC. Commonly used
endoscopic techniques include Cold snare polypectomy
(CSP), Endoscopic mucosal resection (EMR), and
endoscopic submucosal dissection (ESD) '"*'>. Most of
the small adenomas and early cancers in gastro-
intestinal tract can be easily removed by CSP or
EMR"!". However, CSP and EMR may not always
be available and large tumors may be difficult to
remove by these techniques. As such, local recurrence
after resection by CSP or EMR may occur™".
Consequently, ESD was developed in the late 1990s
in Japan but it was then considered too risky at
that time because this technique was often associated
with severe complications such as perforation and
bleeding. According to the 2017 Guidelines of
European Society of Gastrointestinal Endoscopy
(ESGE), whole removal technique including EMR,
ESD and surgery should be used for superficial
invasive tumors'®, whereas cold and hot trap removal
should be used for lesions<20 mm">%,

We present here our investigation on the efficacy and
safety of endoscopic therapy for ECRC smaller than
20 mm with 191 patients with colorectal lesions entered
into our study from January 2017 to December 2019.

Subjects and Methods

A total of 191 consecutive patients with 201
colorectal lesions of less than 20 mm in size,
including high-grade dysplasia (n=110) and ECRC
(n=91), who undertook CSP, EMR or ESD from
January 2017 to December 2019 in the Digestive
Endoscopy Center of Beijing Shijitan Hospital
Affiliated to the Capital Medical University, Beijing
China, were included in this retrospective study.
Patients were divided into two groups according to
the size of the lesions: Group I: those with lesion sizes
<10 mm; and Group II: those with lesion sizes between
10 mm and 20 mm. Patients with deep submucosal
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invasive carcinoma, inflammatory bowel disease
(IBD), intestinal tuberculosis, familial adenomatous
polyposis (FAP), other invasive carcinomas and
circumferential tumors requiring surgical resection or
incomplete pathological data were excluded from this
study. The clinicopathological information including
gender, age, lesion site, endoscopic features, operation
method, postoperative pathological features and
postoperative  complications  (including  bleeding,
perforation, and infection) were collected. All patients
were informed of the risks and benefits of CSP, EMR
and ESD, and written consent from each patient was
obtained. The study was approved by the Human Ethics
Committee of the Beijing Capital Medical University.

Procedures, pre- and post-operative management

Anticoagulant and antiplatelet drugs, if any, were
discontinued at least seven days before the CSP, EMR
and ESD procedures. In addition, narrow band imaging
(NBI) endoscopy was performed to assess the lesion
sizes prior to the CSP, EMR and ESD procedures.

Cold snare polypectomy (CSP)

CSP is suitable for the treatment of small colorectal
polyps because of its shorter procedure time and
lower rate of delayed bleeding than HSP or EMR. The
“pull technique” was used where polyp is ensnared,
pulled into the colonoscope channel and transected
with simultaneous suctioning'®™".

Endoscopic mucosal resection (EMR)

The key procedures for EMR include submucosal
injection to make protrusion and snaring of protruded
area. Generally, 10% glycerin solution or hyaluronic
acid solution is injected underneath the submucosa to
form a fluid cushion that lifts the target lesions. The
elevated lesions can then be captured by snare and
removed without excessive thermal damage on both
muscle layer and the specimen™™*,

Endoscopic submucosal dissection (ESD)

ESD was performed with the patient under general
intravenous anesthesia and constant monitoring of
cardiopulmonary functions (heart rate, blood pressure,
and oxygen saturation). Five mL of solution
containing 5% indigo carmine and 1% epinephrine is
injected underneath the submucosa using a 23-guage
disposable needle and a mucosal incision is created
along the normal mucosa approximately 5 mm away
from the tumor. Next, a hook knife or SB-knife was
used to dissect the submucosal connective tissues
beneath the tumor. During the dissection, the solution
was injected repeatedly when necessary. At the
completion of the resection, all visible vessels of the

artificial ulcer bed were thoroughly coagulated with
argon plasma coagulation to prevent postoperative
bleeding®**’.

Post-procedural care

After removing the lesions, specimens were
retrieved with forceps or basket. The margins were
carefully investigated to ensure complete lesion
resection before completing the operation. Hemostatic
forceps or metal clips were used to manage
intraoperative bleeding. Delayed bleeding as defined
by significant blood loss (>3 units) was treated with
endoscopic hemostasis. Patients without adverse
events were permitted to drinking water the first day
and eating soft food on the second day after the
operation. Generally, patients can start the normal
diets on postoperative days 4 or 5.

An en bloc resection was defined as an excision of
the tumor in one piece without fragmentation. The
resected specimens were carefully examined. Based on
the Guidelines of the Japanese Society for Cancer of
colon and rectum (JSCCR)®, a histological complete
resection was defined as an en bloc resection with
negative horizontal and vertical margins, and a RO
resection was defined as a histological complete
resection without lymph node metastasis.

Definition of complications

Intraoperative complications were assumed if there
was clinical evidence during the procedure (for
examples, transmural cut for perforation, and massive
bleeding). The delayed bleeding was defined as
significant blood loss of three hemoglobin units after
completion of the ESD procedure®.

Statistical analysis

Statistical analysis was performed using SPSS
Version 21.0/IBM. All measurement data of normal
distribution were expressed as x+s, and the counting
data were expressed as the composition ratio and rate.
A %2 test or continuous correction y2 test was used to
analyze the bidirectional unordered RxC comparisons
between groups. A P value of <0.05 or <Bonferroni
adjusted value was considered statistically significant.

Results

The baseline and clinicopathological characteristics
of the patients are summarized in Table 1. Among the
22,067 patients undertook colonoscopy between
January 2017 and December 2019. About 191 cases
(including 123 male and 68 females, median age 13+6
years) had a total of 201 colonic tumors. Among these
tumors, 67 were smaller than 10 mm (Gr. I) and 134
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Table 1 — Characteristics seen in colonoscopy

Variable Tumor size Tumor size P value
<10 mm (n=67) 10-20 mm (n=134)
Characteristics
1 47 (70.2%) 112 (83.6%) 0.172
II 20 (29.9%) 7 (5.2%) <0.01
LST 0 (0%) 15 (11.2%) <0.01

were between 10 mm to 20 mm (Gr. II). There were
67 cases in Gr. I, including 39 male children (58.21%)
and 28 female (41.79%), with a mean age of 13.4+6.6
years. The median tumor size was 7.0+1.6 mm.
More than 64.2% of the tumors were found in the left
colon (n=43) and the rest were in the right colon
(n=24, 35.8%). There were 134 cases in Gr. II,
including 84 male (62.7%) and 50 females (37.3%),
with a mean age of 14.8+5.2 years. The median tumor
size was 14.8+4.1 mm. Similar to Gr. I, the majority
of the tumors were located in the left colon (n=98,
73.1%) and a smaller proportion of the tumors were
found in the right colon (n=36, 26.9%).

As shown in Table 1, males had a higher incidence
rate of ECRC than females, and more of the colonic
tumors were found in the left colon, while only
approximately one third of the cases were found in the
right colon. No significant difference in the age, sex,
and the anatomic location of the lesions was found
between the two groups.

Endoscopic findings

The colonic lesions were classified into Ip, Is, Isp,
IIa, IIb, IIc and LSTs, as per the guidelines of the
Paris Classification as given below: Ip, Pedunculated;
Isp, Semi-pedunculated; Is, Sessile, higher than height
of closed forceps (2.5 mm); Ila, Slightly elevated,
below height of closed forceps (2.5 mm); IIb,
Completely flat lesion, does not protrude above
mucosal surface; and Ilc, Slightly depressed, lower
than mucosa but depth less than 1.2 mm. Among the
67 cases in Gr. I, 17 cases had Ip lesions (25.4%);
another 17 cases had Isp lesions (25.4%); 13 cases
had Is lesions (19.4%); and 20 cases had Ila lesions
(29.8%). Ila lesions were more common in Gr. |
than in Gr. II (29.8% vs. 5.2%, P <0.01). Among the
134 cases in Gr. II, 52 cases had Ip lesions (38.8%);
36 cases, Isp lesions (26.9%); 24 cases, Is lesions
(17.9%); 7 cases, Ila lesions (5.2%); and 15 cases had
LST lesions (15, 11.2%). Ip lesions were more
common in Gr. II than in Gr. I (38.8% vs. 25.4%,
P 0.<01), and LST lesions were more common in
Gr. II than in Gr. I (11.2% vs. 0.0%, P <0.01)
(Table 2).

Table 2 — Baseline and clinicopathological characteristics of the

study population
Variable Tumor size Tumor size P
<10 mm (n=67) 10-20 mm (n=134) value

Age (year) 13.4+6.6 4.8+5.2 0.849
Gender ratio (M:F) 39/28 84/50 0.443
Mean size (mm) 7.0£1.6 14.8+4.1

Location ratio 43/24 98/36 0.127
(Left/Right)

Characteristics

Ip 17 (25.4%) 52 (38.8%) <0.01
Isp 17 (25.4%) 36 (26.9%) 0.199
Is 13 (19.4%) 24 (17.9%) 0.110
Ila 20 (29.8%) 7 (5.2%) <0.01
LST 0 (0%) 15 (11.2%) <0.01
Treatment options

Biopsy 3 (4.5%) 0 (0%) <0.01
CSP 17 (25.4%) 11 (8.2%) <0.01
EMR 47 (70.1%) 97 (72.4%) 0.172
ESD 0 (0%) 26 (19.4%) <0.01
Complications

Perforation 0 (0%) 0 (0%)

Bleeding 0 (0%) 2 (1.5%)

Infection 0 (0%) 0 (0%)
Histology

HG-IEN 43 (64.2%) 67 (50.0%) 0.143
M-Carcinoma 23 (34.3%) 62 (46.3%) 0.135
SM-Carcinoma 1(1.5%) 5(3.7%) 0.049
Completed procedures

En bloc resection 67 (100%) 129 (98.5%) 0.128

Efficacy and safety

In Gr. I, three cases had Is, Isp, and Ila lesions
respectively, and the size of these lesions were 4-6 mm.
Upon biopsy resection and histopathology, these
lesions were found to be high-grade dysplasia.
Among the 17 cases receiving CSP, and the lesions
were Ila (n=9) or Is (n=8), and histopathology all
revealed high-grade dysplasia. Among the 47 cases
undertaking EMR, 23 cases had high-grade dysplasia,
another 23 cases had mucosal carcinoma (M-
carcinoma), and one case had submucosal carcinoma
(SM-carcinoma). All lesions were of 5-10 mm in size.
Of special note, the 6 mm SM-carcinoma was a type
ITa lesion, with depression on the surface, acanthosis
at the base, and an infiltration depth of 600 um but
clear vertical and lateral margins. No complications
such as bleeding, perforation and infection occurred
immediately after and 3-6-month post the endoscopic
procedures. Our data indicated that SM-carcinoma of
<10 mm was rare, and the infiltration depth was rarely
deeper than 1000 um. Overall, CSP and EMR were
effective and safe procedures for the treatment of
colonic lesions of <10 mm.

In Gr. I, eleven cases received CSP and the lesions
were high-grade dysplasia (n=9) or M-carcinoma
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(n=2). Among which two cases had positive vertical
and lateral margins. EMR was performed in 108
cases. Histopathologically, most of them were type |
lesions (n=82), two had SM-carcinoma (including one
Isp lesion with expansive appearance, and one Is
lesion with fold convergence). The lesions invaded
into the submucosal tissues by 760 um and 800 pm,
respectively and the vertical and lateral margins were
all positive. These two lesions were treated with
surgery after endoscopic therapy. Twenty-six cases
were treated with ESD (including 11 cases with LST
lesion, 13 cases with Is lesion, and two cases with Ila
lesion). In three cases, surgery was performed one
week after endoscopic treatment because of
submucosal infiltration and incomplete resection.
Two cases with Is lesion had depressed area
endoscopically and by histopathology, the lesions
were SM-carcinoma with an invasion depth of 1000 pm.
One case had Ila lesion with erosion and expansive
appearance, and histopathologically, moderately to
poorly differentiated adenocarcinoma with an
invasion depth of 700 um was revealed. In this case,
the vertical and lateral margins were all negative. Two
cases (1.49%) occurred post procedure bleeding who
were treated with coagulation therapy. Overall, SM-
carcinoma was more common in Gr. II than in Gr. |
(P=0.049), ESD was more common in Gr. II than in
Gr. I (P <0.01), CSP was less common in Gr. II than
in Gr. I (P <0.01).

Discussion

Our study has shown that most of the ECRC are in
the left colon. Consistent with the published data®',
these lesions are more common in men than in women
with a male to female ratio of 1.81:1. Lesion size is an
important indicator for the invasion depth and a key
determinant for selecting the treatment approach for
advanced colorectal neoplasms . It was previously
reported that 7.4-14% of colorectal polyps larger
than 20 mm were SM-carcinoma®*™, whereas others
reported that only 0.07 to 5.8% of the polyps less than
20 mm were SM-carcinoma®***, In our study, 0.08%
of polyps smaller than 10 mm in size were SM-
carcinoma and 3.9% of polyps between 10 and 20 mm
in size were SM-carcinoma. These characteristics are
consistent with what have been reported by others®*™.
It shows that tumors of small size are still possibly be
SM-carcinoma. The reported morphological features
of SM-carcinoma include loss of normal lobulation,
excavation (a crumbled, damaged area of the tumor

that may prevent observation of the surface structure),
demarcated depression (depressed demarcations on
the tumor surface), stalk swelling (a thickened and
expanded stalk), fullness (a bursting appearance due
to expansive growth of the tumor), fold convergence
towards the tumor, bleeding ulcers, pit patterns and
non-lifting signs®~°. The pit pattern is further divided
as invasive or non invasive, where invasive patterns
are characterized by irregular and distorted crypts in
demarcated areas, whereas non-invasive patterns are
characterized by lesions with normal mucosa, star-
shaped crypts, or regular crypts with or without
demarcated areas or irregular pits without demarcated
areas. A positive non-lifting sign refers to a lesion
where only the surrounding mucosa but not the lesion
can be lifted following submucosal injection, whereas
a negative non-lifting sign refers to a lesion that can
be easily elevated™>*’.

An assessment of the above patterns prior to
endoscopic therapy may provide important information
on the tumor nature and depth of invasion. In our
study, a case of colonic lesion smaller than 10 mm
was found to be SM-carcinoma with a demarcated
depression on the tumor surface. Five cases with the
lesion size of 10-20 mm were found to be SM-
carcinoma with demarcated depression, fullness, and
spontaneous bleeding. As per the 2017 Guideline of
European Society of Gastrointestinal Endoscopy
(ESGE), CSP is the treatment of choice for sessile or
flat superficial colorectal neoplasia smaller than
10 mm'’, whereas biopsy forceps (CBF) is not
recommended for such lesions because of high rates
of incomplete resection. In a randomized control trial
of CSP vs. CBF, the rate of residual neoplastic tissue
found after polypectomy for lesions sized 5-7 mm
was significantly lower in the CSP group than in CBF
polypectomy group (6.2% vs. 29.7%; P=0.013)'"". In
our study, three cases of Is, Isp and Ila lesions with
the sizes of 4-6 mm were treated with CBF, and
the post-procedure pathology revealed high-grade
dysplasia with negative vertical and lateral margins.
Due to insufficient sample size, we were unable to
compare the efficacy and safety of CSP, EMR, ESD.
CSP was performed in 17 cases of lesions smaller
than 10 mm and 11 cases of lesions 10-20 mm, two of
these cases with pedunculated lesions had incomplete
resection with positive lateral margins. Two of these
cases with sessile lesions had postoperative bleeding
which was successfully managed endoscopically. We
felt that CSP is an adequate safe and efficient
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treatment for lesions smaller than 10 mm. For lesions
of 10-20 mm in size, there was an increased
possibility of incomplete resection, especially for flat
lesions. In a retrospective study of 248 polyps sized
10-19 mm, complete resection was achieved in 89.5%
of cases by CSP and in 95.6% of cases by EMR. In a
retrospective study that evaluated piecemeal CSP
outcomes for sessile polyps of size >10 mm, 30
lesions between 10 mm and 19 mm were completely
retrieved without any adverse events such as delayed
bleeding, post-polypectomy syndrome, or perforation.
Of 27 patients who underwent follow-up colonoscopy
within 6 months, 98.6% did not have residual
carcinoma tissue at the resection site. For sessile or
flat superficial colorectal neoplasia 10-19 mm, EMR
was recommended by ESGE as a preferred treatment.
However, for SM-carcinoma, ESD is treatment of
choice, especially for flat, sessile and LST lesions.

Conclusion

Our data have confirmed the efficacy and safety of
CSP for endoscopic en bloc resection of high-grade
dysplasia and ECRC of <10 mm in size, whereas
EMR is the preferred approach for endoscopic en bloc
resection of high-grade dysplasia and ECRC sized
10-20 mm but without submucosal infiltration. For
SM-carcinoma lesions, ESD and surgery are better
options.

Acknowledgement

This study was funded by Beijing hospital
administration (Award number: XMLX201414), the
name of this project: Endoscopic diagnosis of early
colorectal cancer and precancerous lesions in Chinese
System establishment and joint study on ESD
treatment. Author Wujing has received research
grants from Beijing hospital administration.

Conflict of Interest
Authors declare no competing interests.

References

1 Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I,
Jemal A & Bray F, Global cancer statistics 2020:
GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA Cancer J Clin,
71 (3) (2021) 209. https://doi.org/10.3322/caac.21660.

2 Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray F &
He J, Cancer statistics in China, 2015. CA Cancer J Clin. 66
(2016) 115.

3 Chen WQ, Zheng RS, Zeng HM, Zhang SW, & He J, Annual
report on status of cancer in China, 2011. Chin J Cancer, 27
(2015) 2.

10

11

12

13

14

15

16

749

Levin B, Lieberman DA, McFarland B, Smith RA, Brooks D,
Andrews KS, Dash C, Giardiello FM, Glick S, Levin TR,
Pickhardt P, Rex DK, Thorson A & Winawer SJ, Screening
and surveillance for the early detection of colorectal cancer
and adenomatous polyps, 2008: a joint guideline from the
American Cancer Society, the US Multi-Society Task Force
on Colorectal Cancer, and the American College of
Radiology. CA Cancer J Clin, 58 (2008) 130.

Calonge N, Petitti DB, DeWittm TG, Dietrich AJ, Gregory KD,
Harris R, Isham G, LeFevre ML, Leipzig RM, Loveland-
Cherry C, Marion LN, Melnyk B, Moyer VA, Ockene JK,
Sawaya GF & Yawn BP, Screening for colorectal cancer:
U.S. Preventive Services Task Force recommendation
statement. Ann Intern Med, 149 (2008) 627.

Atkin WS, Edwards R, Kralj-Hans I, Wooldrage K, Hart AR,
Northover JIMA, Parkin DM, Wardle J, Duffy SW & Cuzick J,
Once-only flexible sigmoidoscopy screening in prevention of
colorectal cancer: a multicentre-randomised-controlled trial.
Lancet, 375 (2010) 1624.

Alonso-Abreu I, Alarcon-Fernandez O, Gimeno-Garcia AZ,
Romero-Garcia R, Carrillo-Palau M, Nicolas-Pérez D &
Quintero E, Early Colonoscopy Improves the Outcome of
Patients With symptomatic Colorectal Cancer. Dis Colon
Rectum, 60 (2017) 837.

Bretthauer M, Kaminski MF, Loberg M, Zauber AG, Regula J,
Kuipers EJ, Hernan MA, McFadden E, Sunde A, Kalager M,
Dekker E, Lansdorp-Vogelaar I, Garborg K, Rupinski M,
Spaander MCW, Bugajski M, Heie O, Stefansson T, Hoff G
& Adami HO, Population-based colonoscopy screening for
colorectal cancer: a randomized clinical trial. JAMA Intern
Med, 176 (2016) 894.

Brenner H, Stock C & Hoffmeister M, Effect of screening
sigmoidoscopy and screening colonoscopy on colorectal
cancer incidence and mortality: systematic review and meta-
analysis of randomised controlled trials and observational
studies. Br Med J, 348 (2014) 2467.

Zauber AG, Winawer SJ, O’Brien MJ, Lansdorp-Vogelaar I,
van Ballegooijen M, Hankey BF, Shi W, Bond JH, Schapiro M,
Panish JF, Stewart ET & Waye JD, Colonoscopic poly-
pectomy and long-term prevention of colorectal cancer
deaths. N Engl J Med, 366 (2012) 687.

Dumonceau JM, Hassan C, Riphaus A & Ponchon T,
European Society of Gastrointestinal Endoscopy (ESGE)
Guideline Development Policy. Endoscopy, 44 (2012) 626.
Kao KT, Giap AQ & Abbas MA, Endoscopic excision of
large colorectal polyps as a viable alternative to surgical
resection. Arch Surg, 146 (2011) 690.

Kim JS, Lee BI, Choi H Jun SY, Park ES, Park JM, Lee IS,
Kim BW, Kim SW & Choi MG, Cold snare polypectomy
versus cold forceps polypectomy for diminutive and small
colorectal polyps: a randomized controlled trial. Gastrointest
Endosc, 81 (2015) 741.

Jung YS, Park JH, Kim HJ, Cho YK, Sohn CI, Jeon WK,
Kim BI, Sohn JH & Park DI, Complete biopsy resection of
diminutive polyps. Endoscopy. 45 (2013) 1024.

Uraoka T, Saito Y, Matsuda T Ikehara H Gotoda, T Saito, D
& FujiiT, Endoscopic indications for endoscopic mucosal
resection of laterally spreading tumours in the colorectum.
Gut, 55 (2006) 1592.

Pohl H, Srivastava A, Bensen SP, Anderson P, Rothstein RI,
Gordon SR, Levy LC, Toor A, Mackenzie TA, Rosch T &



750

17

18

19

20

21

22

23

24

25

26

INDIAN J EXP BIOL, OCTOBER 2021

Robertson DJ Incomplete polyp resection during
colonoscopy-results of the complete adenoma resection
(CARE) study. Gastroenterology, 144 (2013) 74.

Kudo S, Endoscopic mucosal resection of flat and depressed
types of early colorectal cancer. Endoscopy. 25 (1993) 455.
Ferlitsch M, Moss A, Hassan C, Bhandari P, Dumonceau JM,
Paspatis G, Jover R, Langner C, Bronzwaer M, Nalankilli K,
Fockens P, Hazzan R, Gralnek IM, Gschwantler M,
Waldmann E, Jeschek P, Penz D, Heresbach D, Moons L,
Lemmers A, Paraskeva K, Pohl J, Ponchon T, Regula J,
Repici A, Rutter MD, Burgess NG, Bourke MJ & Bourke MJ,
(2017) Colorectal polypectomy and endoscopic mucosal
resection (EMR): European Society of Gastrointestinal
Endoscopy (ESGE) clinical guideline. Endoscopy, 49 (2017)
270.

Uraoka T, Ramberan H, Matsuda T Fujii T & Yahagi N,
Cold polypectomy techniques for diminutive polyps in the
colorectum. Dig Endosc, 26 (2014) 98.

Augusto Barros R, Monteverde MJ, Federico Barros F, De
Elizalde S & Barros AS, Safety and efficacy of cold snare
resection of non-polypoid colorectal lesions (0-IIa and 0-IIb)
Acta Gastroenterol Latinoam, 44 (2014) 27.

Ichise Y, Horiuchi A, Nakayama Y & Tanaka N, Prospective
randomized comparison of cold snare polypectomy and
conventional polypectomy for small colorectal polyps.
Digestion, 84 (2011) 78.

Repici A, Pellicano R, Strangio G, Danese S, Fagoonee S &
Malesci A, Endoscopic mucosal resection for early colorectal
neoplasia: pathologic basis, procedures, and outcomes. Dis
Colon Rectum, 52 (2009); 1502.

Hwang JH, Konda V, Abu Dayyeh BK, Chauhan SS,
Enestvedt BK, Fujii-Lau LL, Komanduri S, Maple JT, Murad FM,
Pannala R, Thosani NC & Banerjee S, Endoscopic mucosal
resection. Gastrointest Endosc, 82 (2015) 215.

Tanaka S, Kashida H, Saito Y, Yahagi N, Yamano H, Saito S,
Hisabe T, Yao T, Watanabe M, Yoshida M, Kudo SE, Tsuruta O,
Sugihara KI, Watanabe T, Saitoh Y, Igarashi M, Toyonaga T,
Ajioka Y, Ichinose M, Matsui T, Sugita A, Sugano K,
Fujimoto K & Tajiri H. JGES guidelines for colorectal
endoscopic  submucosal dissection/endoscopic mucosal
resection. Dig Endosc, 27 (2015) 417.

Jungda H, Youn YH, Kim JH & Park H, Endoscopic submucosal
dissection for colorectal lateral spreading tumors larger than
10 cm: is it feasible? Gastrointest Endosc, 81 (2015) 614.
Akintoye E, Kumar N, Aihara H,. Nas H & Thompson CC,
Colorectal endoscopic submucosal dissection: a systematic
review and meta-analysis, Endosc Int Open, 4 (2016) 1030.

27

28

29

30

31

32

33

34

35

Arezzo A, Passera R, Marchese N, Galloro G, Manta R &
Cirocchi R, Systematic review and meta-analysis of
endoscopic submucosal dissection vs. endoscopic mucosal
resection for colorectal lesions. United Eur Gastroenterol J,
4 (2016) 18

Watanabe T, Muro K, Ajioka Y Hashiguchi Y, Ito Y, Saito Y,
Hamaguchi T, Ishida H, Ishiguro M, Ishihara S, Kanemitsu Y,
Kawano H, Kinugasa Y, Kokudo N, Murofushi K, Nakajima T,
Oka S, Sakai Y, Tsuji A, Uehara K, Ueno H, Yamazaki K,
Yoshida M, Yoshino T, Boku N, Fujimori T, Itabashi M,
Koinuma N, Morita T, Nishimura G, Sakata Y, Shimada Y,
Takahashi K, Tanaka S, Tsuruta O, Yamaguchi T, Yamaguchi N,
Tanaka T, Kotake K & Sugihara K, Japanese Society for
Cancer of the Colon and Rectum (JSCCR) guidelines 2016
for the treatment of colorectal cancer. Int J Clin Oncol, 23
(2018) 1.

Oka S, Tanaka S, Kanao H shikawa, H, Watanabe T, Igarashi M
& Muto T, Current status in the occurrence of postoperative
bleeding, perforation and residual/local recurrence during
colonoscopic treatment in Japan. Dig Endosc, 22 (2010)
3760.

Bray C, Bell LN, Liang H, Collins D, Yale SH.
Colorectal Cancer Screening. Surg. Clin North Am, 97 (2017)
487.

Burén A, Grau J, Andreu M, Auge JM, Guayta-Escolies R,
Barau M, Castells A & PROCOLON Group, Colorectal
Cancer Early Screening Program of Barcelona, Spain:
Indicators of the first round of a program with participation
of community pharmacies. Med Clin, 145 (2015) 141.
Ikehara H, Saito Y, Matsuda T, Uraoka T,& Murakami Y.
Diagnosis of depth of invasion for early colorectal cancer
using magnifying colonoscopy. J Gastroenterol Hepatol, 25
(2010) 905.

Oka S, Tanaka S, Nakadoi K, Asayama N & Chayama K.
Endoscopic features and management of diminutive
colorectal submucosal invasive carcinoma. Dig Endosc, 26
S2 (2014) 78.

Park W, Kim B, Park SJ Cheon JH, Kim TI, Kim WH &
Hong SP, Conventional endoscopic features are not sufficient
to differentiate small, early colorectal cancer. World J
Gastroenterol, 21 (2014) 6586.

Hewett DG, Kaltenbach T, Sano Y Tanaka, S, Saunders BP,
PonchonT & Rex DK. Validation of a simple classification
system for endoscopic diagnosis of small colorectal polyps
using narrow-band imaging. Gastroenterology, 143 (2012)
599.



