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Endoscopic submucosal dissection (ESD) and endoscopic mucosal resection (EMR) are useful therapeutic techniques for

colorectal tumors. Currently, new techniques based on these procedures are available, such as endoscopic submucosal

dissection with snare (ESD-S) and endoscopic mucosal resection with pre-cutting (EMR-P). For the excision of colorectal

tumors, each of these techniques has been characterized as having a high total resection rate, low recurrence rate or low

complication rate. In this study, we analysed clinical trials that had recently been published, to search for the most appro-

priate endoscopic treatment for colorectal tumors. Our search results revealed the following: for a tumor with a diameter

less than 20 mm, the surgeon should choose ESD, ESD-S, EMR-P or EMR, depending on the condition of the tumor. On the

other hand, to excise a tumor larger than 20 mm in diameter, ESD and ESD-S should be the first choices. However, if the

patient has a high risk of complications due to ESD or ESD-S, the use of EMR-P would be suitable. Because of the high

possibility of canceration in a tumor larger than 20 mm in diameter, EMR is not the optimal endoscopic treatment for the

excision of a colorectal tumor, due to a low total resection rate and a high recurrence rate.
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INTRODUCTION

Endoscopic submucosal dissection (ESD) and endoscopic

mucosal resection (EMR) are two different types of diges-

tive endoscopic surgical procedures. Both of these proce-

dures have the features of being non-aggressive and

resulting in mild postoperative pain, quick recovery, etc.;

therefore, they can be used for minimally invasive treat-

ment of early gastrointestinal tumors. EMR has been

widely recognized and has become a routine method for

the treatment of early gastrointestinal mucosal lesions [1].

However, EMR generally does not apply to lesions of more

than 20 mm in diameter, and studies have shown that the

overall block- and total resection rates were only 42.9%

and 32.9%, respectively [2]. ESD stems from the develop-

ment of EMR, which was named after 2003 and approved

as a new treatment modality. The emergence of the insu-

lation-tipped knife (knife IT) marked the point when endo-

scopic treatment entered the ESD era. ESD can completely

strip entire large lesions, providing a low rate of recurrence.

However, the demands on the equipment and operating

personnel are relatively high and the incidence of compli-

cations correlates with the operator’s technical proficiency

[3]. With their own characteristics, ESD and EMR can both

be selectively used in the treatment of gastrointestinal mu-

cosal and submucosal lesions.

At present, two new methods, ESD with snare (ESD-S)

and EMR with pre-cutting (EMR-P), are becoming more
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common, as they are improved versions of ESD and EMR. In

this paper, we review the applications of ESD, EMR, ESD-S,

and EMR-P in the treatment of colorectal cancers. The co-

lorectal cancers analysed in this article include mucosal

source polyps, as well as early carcinomas (tumor node

metastasis stage TisN0M0 to T1N0M0 colorectal cancers).

SURGICAL PROCEDURES,
INDICATIONS, AND
CONTRAINDICATIONS FOR
EMR AND EMR-P

Surgical procedures for EMR and EMR-P

The surgical procedure for EMR is as follows (Figure 1):

(1) Tags: use argon plasma coagulation (APC) for electric

coagulation markers at 0.5 cm from the edge of the

lesion.

(2) Injection: perform submucosal multi-point injections

of 1:100,000 adrenaline saline solution at the lateral

end of the marked points, to make the lesion and its

surrounding tissues swell (positive lifting sign), and

add methylene blue when necessary.

(3) Install the transparent cap at the front-end of the

endoscope.

(4) Insert the endoscope again: place the snare at the

inner edge of the transparent cap, fully fasten the

lesion tissues into the transparent cap by negative

pressure attraction, release and then re-tighten the

snare, and resect the lesions.

(5) Manage the wound surface: use hot biopsy forceps,

clamps and electric coagulation for the small blood

vessels visible at the wound surface, spray local hemo-

stasis and anti-infective drugs, and apply a titanium

clamp to partially or completely close the wounds

when necessary [4].

The procedure for EMR-P is roughly the same as for EMR

(figures are not provided, since this procedure has not yet

been carried out in our endoscopic center). The difference

in the procedure for EMR-P is that, after making the electric

coagulation markers, the operator first cuts a circle along

the marked points around the lesion, and then makes the

snare overlap with the ring tangent, tightens the snare

after confirming that all the tumor tissues have entered

into the snare, and finally removes the tumor tissues [5].

Indications

In theory, the indications for an EMR operation include

that the lesions have a definite pre-operative diagnosis by

Figure 1. The process of endoscopic mucosal resection (EMR). (A) The lesion before resection. (B) Inject saline solution at the
submucosa. (C) Release the snare, then re-tighten and resect the lesion. (D) The wound after resection. (E) Seal the wound with
metallic clips. (F) The lesion.
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endoscopy and histological examination, that they origi-

nated from the mucosa, that an integrated local bowel

wall structure is present, and that there is no evidence of

enlarged lymph nodes or lymph node metastasis. It is gen-

erally recognized that submucosal tumors originating from

the gastrointestinal submucosa can also be treated with an

EMR operation, while lesions derived from the muscularis

propria or serosa are usually treated by surgery or laparos-

copy [6]. The EMR-P operation is suitable for situations in

which the tumor is larger than the snare or if the tumor

location is not convenient for the traditional EMR opera-

tion [3]. The EMR technique is applied to small lesions,

while larger ones (greater than 20 mm) have been gradu-

ally treated by ESD or EMR-P overseas [7]. However, the

application of EMR and ESD techniques varies in different

areas of China.

Contraindications

The contraindications for EMR and EMR-P operations are

the same as those for routine digestive endoscopic

procedures.

SURGICAL PROCEDURES,
INDICATIONS, AND
CONTRAINDICATIONS FOR
ESD AND ESD-S

Surgical procedures for ESD and ESD-S

The surgical procedures for the ESD operation are as

follows (Figure 2):

(1) Tags: use the indigo carmine or narrow-banding im-

aging (NBI) stain to show the edges of the lesions and

apply an argon knife to make electric coagulation

markers at the edge of the apophysis lesions.

(2) Injection: apply multi-point injections of saline solu-

tion (containing indigo carmine and adrenaline) into

the submucosal tissue at lateral areas of the mark

points. The injection of a small amount of indigo car-

mine and adrenaline (generally mixed using 100 ml of

saline, 5 ml of 0.8% indigo carmine, and 1 ml of adre-

naline) can significantly improve the effect of display

and function, as the indigo carmine can make the

submucosa and muscularis better defined and cause

submucosal injection areas to be displayed more

clearly, while adrenaline can shrink the smaller

blood vessels and thus reduce bleeding. The operator

should inject some hyaluronic acid if possible, which

can prolong apophysis, revealing the edge of the

lesion more clearly, and reducing time wasted due

to repeated injections, as compared with normal

saline.

(3) Cut the edge: use an IT or Hook knife to cut the

mucosa along the marked points.

(4) Strip lesions: apply an IT or Hook knife to strip the

submucosa at the bottom of the lesions [8, 9].

The procedure for ESD-S is approximately the same as

that for ESD (Figure 3). The difference with the ESD-S tech-

nique is that the operator switches to using a snare to com-

pletely separate the remaining tissue directly after the

lesions have been reduced to a quarter or even smaller pro-

portion of their total size, instead of using an IT or Hook

knife to resect them.

Indications

According to the 2010 guidelines on ESD technique in

the treatment of colorectal cancer in Japanese patients

(Table 1), the indications can be roughly divided into the

following four types: i) tumors greater than 20 mm in di-

ameter, which are difficult to remove by an EMR operation;

ii) tumors originating from the mucous membrane that are

associated with fibrosis, mainly caused by biopsy or lesion

prolapse as intestinal peristalsis; iii) scattered tumors caused

by chronic inflammation and iv) the incomplete resection of

early tumors by endoscopic surgery [11]. In addition, it has

been reported that rectal tumors of less than 10 mm diam-

eter can be safely and neatly resected by an EMR operation,

and thus these tumors are not indications for an ESD oper-

ation [12]. In China, the application of ESD in the treatment

of early gastric cancers has been widely accepted. However,

the application of ESD to the treatment of large intestinal

cancers is not yet widely carried out. At present, early co-

lorectal cancer can be treated by radical local excision

through an ESD operation, as long as the disease is con-

fined to the superficial mucosa, since the risk of lymph

node metastasis for such early colorectal cancer is less

than 1% [13, 14].

ESD-S is applicable to tumors with a higher risk of bleed-

ing perforation, such as severe inflammation of the mucous

membrane layer or submucosa. Meanwhile, the ESD-S

method can be used to remove residual lesions, if there is

intra-operative bleeding or perforation appearing at the

time of the ESD operation [15, 16].

Contraindications

The contraindications for ESD and ESD-S operations are the

same as those for routine digestive endoscopic procedures.

CLINICAL OUTCOMES: TOTAL
RESECTION RATE AND
POST-OPERATIVE EVALUATION

The definition of total resection is that the lesion is re-

moved as a single piece in a one-time excision, and there
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Figure 2. The process of endoscopic submucosal dissection (ESD). (A) A narrow-band image showing the edges of the lesion.
(B) Inject saline solution at the submucosa and cut the lesion. (C) Remove the lesion at the bottom. (D) The wound after
resection. (E) Seal the wound with metallic clips. (F) The lesion.

Figure 3. The process of endoscopic submucosal dissection with snare (ESD-S). (A) The lesion before resection. (B) Inject saline
solution at the submucosal at the lateral of the marked multi-points. (C) Cut the edge of lesion. (D) Use snare to resect lesion.
(E) The wound after resection. (F) The lesion.
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is no residual tissue, either at the edge of the removed

tissue samples or at the bottom of the lesion [17]. The com-

parison between several types of endoscopic surgery in the

treatment of colorectal cancer, found in the literature re-

ports of recent years, is summarized in Tables 2 and 3.

Tumors with a diameter less than 20 mm

Lee et al. reported that there were no statistical differ-

ences, between ESD and EMR groups, in the total resection

and recurrence rates for tumors less than 20 mm [18]. Kim

Y.J. et al. discovered that there was no statistical difference

in the resection rates between EMR-P, ESD, and ESD-S, and

no recurrence in the three groups [3]. Kim K.M. et al. re-

ported that there was a statistical difference in the total

resection rates between the ESD and EMR groups

(P = 0.007), but no patients relapsed in either group [19].

Of these three studies, the pathological tumor type in

the reports by Lee et al. and Kim K.M. et al. was adenoma

without early adenocarcinoma [18, 19], while Kim Y.J.

et al. [3] did not provide detailed pathological classification

data.

Tumors larger than 20 mm diameter

Kim Y.J. et al. reported that there were statistical differ-

ences in the total resection rates between ESD, ESD-S, and

EMR-P groups for tumors larger than 20 mm in diameter

(P = 0.007), and no patients relapsed in the three groups

[3]. Lee et al. reported that there were statistical differ-

ences in the total resection rates between ESD, EMR, and

EMR-P treatments, and there were significant differences in

the recurrence rates between ESD and EMR, and between

EMR-P and EMR, but no difference found between ESD and

EMR-P groups [2]. Tajika et al. reported that there were

statistical differences in the total resection- and recurrence

rates between ESD and EMR groups [20].

Except for the study by Kim et al. [3], the studies included

in Tables 2 and 3 did not provide detailed data on the

pathological tumor types; the proportions of adenocarci-

noma in other research studies were as follows: 30.78%

(161/523) of Lee et al. [2], 40.74% (77/189) of Tajika et al.

[20], 41.51% (66/159) of Terasaki et al. [21], and 71.43% (60/

84) of Kobayashi et al. [22], and other sources of tumors

were less than 2%. There were no statistical differences

Table 1. Indication criteria for the ESD operation in the treatment of colorectal cancer

(1) Tumors greater than 20 mm diameter conform to the indication of endoscopic treatment but are difficult using the

EMR operation:

The grain-type of laterally spreading tumor of the large intestine (LST-NG), especially for the pseudo-

depressed type

Pathology-revealed type VI tumors with gland opening

Tumors with submucosal invasion

Larger umbilicate-type tumors

Larger lesions suspected as tumors

(2) Mucosal tumors with fibrosis (lesions prolapse mainly caused by biopsy or intestinal gurgling)

(3) Scattered tumors caused by chronic inflammation, such as cancer caused by ulcerative colitis

(4) Residual early tumor lesions after endoscopic operation

Table 2. Total resection and recurrence rates for ESD, EMR, ESD-S, and EMR-P (tumor diameter <20 mm)

Total number Modality/

number

Total resection

rate

P value Recurrence

rate

P value Reference Published

year

74 ESD/46 82.6% 0.067 0.0% 0.378 Lee, D.S.[18] 2010

EMR/28 64.3% 3.6%a

79 ESD/8 87.5% 0.292 0.0% NS Kim, Y.J.[3] 2013

ESD-S/20 60.0% 0.0%

EMR-P/51 58.8% 0.0%

75 ESD/44 97.7% 0.007 0.0% NS Kim, K.M.[19] 2013

EMR/31 77.4% 0.0%

NS = no significant difference.
aOne patient relapsed in situ 10 months after surgery.
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between the proportions of pathological tumor types be-

tween the different operations in all studies. The invasion

scopes of colorectal cancer were all limited to the mucosa

or the submucosa, with tumor node metastasis stage

TisN0M0 to T1N0M0 and clinical stage 0 to stage 1, and

the tumors were located from the right colon to the

rectum.

MAJOR INTRA-OPERATIVE
COMPLICATIONS: HEMORRHAGE
AND PERFORATION

The main complications of ESD and EMR are bleeding and

perforation. The causes of complications include mainly the

thinness or fragile texture of the colorectal intestinal wall,

partial fibrosis of the submucosa, the disease situation of

the patients, and improper methods used by the operator

[23]. Comparisons of the intra-operative complications be-

tween several surgical procedures in recent years are shown

in Tables 4 and 5.

Tumors of less than 20 mm diameter

Lee et al. reported that the bleeding and perforation rates

of the ESD group were 4.3% and 2.2%, respectively [18];

the hemorrhage rate of the EMR group was 3.6%; and

there were no cases of perforation. Thus, the total numbers

of complications between the two groups were not signif-

icantly different (P = 0.586). Kim et al. [3] reported the com-

parisons between ESD, ESD-S, and EMR-P; the hemorrhage

rates of the three groups were 0%, 5%, and 2% (P = 0.681),

respectively, and the perforation rates were 12.5%, 15%,

and 3.9% (P = 0.244), respectively. No complications oc-

curred in the two groups reported by Kim et al. [19].

Tumors greater than 20 mm diameter

Kim et al. [3] reported that the bleeding rates after ESD, ESD-

S, and EMR-P were 10.0%, 13.5%, and 0% (P = 0.069), respec-

tively, and the perforation rates were 16%, 21.6%, and 7.5%

(P = 0.214), respectively. Lee et al. reported that the bleeding

and the perforation rates of the ESD group were 0.6% and

8%, respectively [2], while no patients had bleeding or per-

foration in the EMR group and the bleeding and perforation

rates of the EMR-P group were both 2.9%. For the perfora-

tion rate, there were statistical differences for ESD vs EMR

(P< 0.01) and ESD vs EMR-P (P = 0.048), while there was no

statistical difference for EMR-P vs EMR (P = 0.321). For the

total complications, there were no statistical differences for

ESD vs EMR (P = 0.024), ESD vs EMR-P (P = 0.348), or EMR-P vs

EMR (P = 0.038). Tajika et al. [20] reported the comparison

results of ESD and EMR; the bleeding rates of the two groups

were 2.4% and 2.9%, respectively (P> 0.05), while the per-

foration rates were 5.9% and 0%, respectively (P = 0.040).

The results of Terasaki et al. [21] revealed that the respective

bleeding and perforation rates were 11.5% and 0% for the

ESD group, 0% and 7.1% for the ESD-S group, 7.1% and

1.4% for the EMR group, and there were no statistical dif-

ferences for either the bleeding or the perforation rates.

Kobayashi et al. reported that the bleeding rates of the

ESD and EMR groups were 7.1% and 1.8% (P = 0.2) [22],

and the perforation rates of the two groups were 10.7%

and 0%, respectively (P = 0.013).

CLINICAL OUTCOMES AND
COMPLICATIONS OF EMR AND ESD
FROM SINGLE-METHOD STUDIES

Lee et al. performed the ESD technique in 1000 cases [24];

the total resection rate was 91.2%, the recurrence rate was

Table 3. Total resection and recurrence rates of ESD, EMR, ESD-S, and EMR-P (tumor diameter >20 mm)

Total

number

Modality/

number

Total

resection

rate

P value Recurrence

rate

P value Reference Published

year

127 ESD/50 74.0% 0.007 0.0% NS Kim[3] 2013

ESD-S/37 51.4% 0.0%

EMR-P/40 42.5% 0.0%

523 ESD/314 87.6% ESD vs EMR<0.001 0.8% ESD vs EMR<0.001 Lee[2] 2012

EMR/140 32.9% ESD vs EMR-P = 0.006 25.7% ESD vs EMR-P = 0.303

EMR-P/69 59.4% EMR-P vs EMR<0.001 3.1% EMR-P vs EMR<0.001

189 ESD/85 83.5% <0.001 1.0% 0.002 Tajika[20] 2011

EMR/104 48.1% 16.0%

159 ESD/61 91.8% – 0.0% – Terasaki[21] 2012

ESD-S/28 96.4% 0.0%

EMR/70 98.6% 1.4%

84 ESD/28 – – 0.0% 0.008 Kobayashi[22] 2012

EMR/56 – 21.4%
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0.4% and the bleeding and perforation rates were 0.4% and

5.3%, respectively. Meanwhile, the research of Saito et al.

[25] included 1321 cases of ESD data at 11 centers; the total

resection rate was 87.2%, the hemorrhage rate was 2.5%,

and the perforation rate was 2.9%. The recurrence rate was

not provided. In contrast to the ESD technique, the number

of cases who received the EMR operation was relatively low.

Park et al. carried out statistical analysis of 236 cases who

underwent the EMR technique [26]; they found that the

total resection rate was 68.6%, the recurrence rate was

0.8%, and the bleeding and perforation rates were 8.1%

and 1.3%, respectively. In addition, Serrano et al. included

140 cases of EMR in their study [27]; their results showed that

the total resection rate was 91.4%, the recurrence rate

18.9% and the hemorrhage and perforation rates 5.0%

and 0.7%, respectively.

COMPREHENSIVE ANALYSIS

(1) In dealing with a colorectal tumor under 20 mm in

diameter, EMR has a less favorable total resection

rate, compared with ESD, ESD-S and EMR-P, but no

difference exists concerning the complication and re-

currence rates between the four different operations.

After calculating the RR value through the STATA

software and integrating the results provided in

Tables 2 and 4, it was found that, in dealing with

tumor lesions less than 20 mm in diameter, there

were no statistical differences between EMR and

ESD in the bleeding rate (P = 0.870), perforation rate

(P = 0.703) or recurrence rate. According to the results

of Kim et al. [3], there were no statistical differences

between the ESD-S, EMR-P, EMR, and ESD groups in

the bleeding rate (P = 0.681), perforation rate

(P = 0.244), or recurrence rate. As for the total resec-

tion rate, the ESD group had a significantly greater

rate than that of the EMR group (P = 0.007), while no

statistical differences were found between the ESD-S,

EMR-P, and ESD groups (P = 0.292) in the treatment of

small tumors.

(2) As for tumors larger than 20 mm in diameter:

(a) ESD and ESD-S had similar total resection rates,

complications, and recurrence rates.

Table 5. Complications following ESD, EMR, ESD-S, and EMR-P (tumor diameter >20 mm)

Total

number

Modality/

number

Bleeding

rate

P value Perforation

rate

P value Complications

P value

Reference Published

year

127 ESD/50 10.0% 0.069 16.0% 0.214 – Kim[3] 2013

ESD-S/37 13.5% 21.6%

EMR-P/40 0.0% 7.5%

523 ESD/314 0.6% – 8.0% ESD vs EMR<0.001 ESD vs EMR = 0.024 Lee[2] 2012

EMR/140 0.0% 0.0% ESD vs EMR-P = 0.048 ESD vs EMR-P = 0.348

EMR-P/69 2.9% 2.9% EMR-P vs EMR = 0.321 EMR-P vs EMR = 0.038

189 ESD/85 2.4% NS 5.9% 0.040 – Tajika[20] 2011

EMR/104 2.9% 0.0%

159 ESD/61 11.5% NS 0.0% NS – Terasaki[21] 2012

ESD-S/28 0.0% 7.1%

EMR/70 7.1% 0.0%

84 ESD/28 7.1% 0.2 10.7% 0.008 – Kobayashi[22] 2012

EMR/56 1.8% 0.0%

Table 4. Complications following ESD, EMR, ESD-S, and EMR-P (tumor diameter <20 mm)

Total

number

Modality/

number

Bleeding

rate

P value Perforation

rate

P value Complication

P values

Reference Published

year

74 ESD/46 4.3% – 2.2% – 0.586 Lee[18] 2010

EMR/28 3.6% 0.0%

79 ESD/8 0.0% 0.681 12.5%a 0.244 – Kim[3] 2013

ESD-S/20 5.0% 15.0%

EMR-P/51 2.0% 3.9%

75 ESD/44 0.0% NS 0.0% NS NS Kim[19] 2013

EMR/31 0.0% 0.0%

NS = no significant difference.
aOne patient had perforation during the operation.
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(b) The EMR operation is not recommended for re-

section of early colorectal carcinoma: the EMR

technique is superior to the ESD technique in

the treatment of colorectal benign lesions, since

it has a low risk of complications, a short opera-

tion time, and the characteristics of the operation

method are relatively simple; thus, the effect of

EMR is equivalent to or better than that of ESD,

even for large, benign tumors [28, 29]. As early

colorectal carcinoma has characteristics of inva-

sion, recurrence, and metastasis and the organi-

zation of the tumor site may change, it is very

important to mandate complete resection.

According to the reports described in Table 5,

the proportion of adenocarcinoma significantly

increases in tumors over 20 mm in diameter,

since of the degree of tumor malignancy is

often associated with tumor size. It has been re-

ported that the size of the tumor can be partly

used as an index to predict the degree of malig-

nancy, since the possibility of recurrence of

tumors greater than 10 mm diameter has been

shown to be relatively high [30], while the risk

of lymph node metastasis was shown to be less

than 3% for tumors less than 10 mm in diameter

[18]. As the possibility of cancer progression is

greater for a tumor larger than 20 mm and

since the data demonstrated that the total resec-

tion and recurrence rates of the EMR technique

were not ideal, we concluded that there are lim-

itations for applying the EMR technique in the

treatment of early colorectal cancer.

(c) The total resection rate of EMR-P is less than that

of ESD but with a similar recurrence rate and a

significantly reduced incidence of complications.

Therefore, when performing the pre-operative

assessment, the surgeon should pay attention to

the patient’s intestinal wall and observe whether

it is too weak or has a brittle texture. In addition,

the surgeon should pay attention to the degree

of inflammation of the tumor. If the he/she con-

siders that the risks of ESD and ESD-S are great,

or that the location of the tumor is difficult for

the operation, the EMR-P operation may be

adopted.

The results of the data analysis were as follows:

As for the aspects of bleeding rate, there were no statis-

tical differences between the four operation techniques

(ESD vs EMR, P = 0.180; ESD-S vs ESD, P = 0.509; EMR-P vs

ESD, P = 0.694). In terms of the perforation rate, the ESD

group had an obviously greater rate than that of the

EMR group (P = 0.001), while there were no differences be-

tween the ESD, ESD-S, and EMR-P groups (ESD vs ESD-S,

P = 0.166; ESD vs EMR-P, P = 0.067). The reason for the

greater perforation rate of the ESD-S and ESD groups

may be due to the fact that ESD-S and ESD are more

prone to resulting in perforation than EMR when dealing

with tumor tissue, as they are likely to be affected by the

modus operandi of the ESD technique itself. The reason for

more complications with EMR-P than with EMR may be due

to the fact that most lesions chosen for this operation are

larger and they are prone to perforations during the pre-

cutting step.

The comparative results of the total resection and recur-

rence rates between the four different procedures are as

follows:

The total resection rate of ESD was significantly greater

than that of EMR (P< 0.001), while the recurrence rate

was significantly less than that of EMR (P< 0.001).

Compared with EMR-P, ESD had an obviously greater

total resection rate (P< 0.001), but no statistical difference

existed for the recurrence rate (P = 0.219). In addition, there

were no differences between EMR-P and ESD in the total

resection or recurrence rates (P = 0.124; P = NS). Likewise,

there were no statistical differences between EMR-P and

ESD-S in either the total resection or recurrence rates,

(P = 0.438, P = NS).

Table 6 displays some single method studies about EMR

or ESD, from which we obtained results similar to those

above. In the treatment of colorectal cancer, the ESD tech-

nique has the characteristics of a high total resection rate

and a low recurrence rate compared with EMR, but ESD

also has a greater risk of perforation when compared

with the EMR operation.

Table 6. Clinical outcomes and complications following EMR and ESD, from single method studies

Total

number

Operative

procedure

Total resection

rate

Recurrence

rate

Bleeding

rate

Perforation

rate

Reference Published

year

1000 ESD 91.2% 0.4% 0.4% 5.3% Lee[24] 2013

1321 ESD 87.2% - 2.5% 2.9% Saito[25] 2012

236 EMR 68.6% 0.8% 8.1% 1.3% Park[26] 2011

140 EMR 91.4% 18.9% 5.0% 0.7% Serrano[27] 2012
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SUMMARY

In conclusion, there are several different kinds of endo-

scopic surgery available for the treatment of colorectal

cancer. ESD, ESD-S, and EMR-P have significant advantages

in terms of their total resection rates and recurrence rates

in treating smaller tumors (under 20 mm in diameter). Due

to the small size of the lesions, there are no significant dif-

ferences between the three methods and EMR, in terms of

complication risk. As the risk of cancer progression for small

tumors is less and the main pathological type is adenoma,

EMR can be used for lesions with a relatively smooth

surface and without bleeding and erosion, according to

the microscopic analysis with close follow-up, although

the total resection rate of EMR is low. For larger tumors

(greater than 20 mm diameter), EMR is not recommended

because the possibility of cancer development is greater,

and the total resection and recurrence rates of EMR are

not ideal. Due to their higher total resection rates and

lower recurrence rates, ESD and ESD-S can be considered

as the first choice for such tumors. However, it is important

to note that, as the incidence of complications relating to

ESD and ESD-S was obviously increased, the pre-operative

assessment should pay attention to the patient’s intestinal

wall, observing whether it is too weak or has a brittle tex-

ture, and also to the degree of inflammation of the tumor.

If the risk is assessed as great, or the tumor location creates

difficulty when using the ESD or ESD-S techniques, EMR-P

might be adopted. Although the total resection rate of

EMR-P is lower, the recurrence rate is not significantly dif-

ferent from the two former methods. Using the EMR-P

technique in this situation can reduce the risk of bleeding

and perforation, as well as reducing the possibility of re-

peated surgical repair.

FUNDING

The National Natural Science Foundation of China (Grant

No. 81101566).

Conflict of interest: none declared.

REFERENCES
1. Sakamoto T, Matsuda T, Nakajima T and Saito Y. Efficacy of endo-

scopic mucosal resection with circumferential incision for patients

with large colorectal tumors. Clin Gastroenterol Hepatol 2012;10:

22–26.

2. Lee EJ, Lee JB, Lee SH and Youk EG. Endoscopic treatment of large

colorectal tumors: comparison of endoscopic mucosal resection, en-

doscopic mucosal resection-precutting, and endoscopic submucosal

dissection. Surg Endosc 2012;26:2220–30.

3. Kim YJ, Kim ES, Cho KB et al. Comparison of clinical outcomes

among different endoscopic resection methods for treating colo-

rectal neoplasia. Dig Dis Sci 2013;58:1727–36.

4. Dou LZ, Zhang YM, He S et al. A control study of endoscopic

mucosal resection and endoscopic submucosal dissection surgeries

for the treatment of rectal carcinoid (In Chinese). Chinese Journal

of Digestive Endoscopy 2013;30:209–13.

5. Min BH, Lee JH, Kim JJ et al. Clinical outcomes of endoscopic sub-

mucosal dissection (ESD) for treating early gastric cancer: compar-

ison with endoscopic mucosal resection after circumferential

precutting (EMR-P). Dig Liver Dis 2009;41:201–9.

6. Kim MS, Kim NK and Park JH. Intramural recurrence without

mucosal lesions after an endoscopic mucosal resection for early

colorectal cancer. Ann Coloproctol 2013;29:126–29.

7. Sanchez-Yague A, Kaltenbach T, Raju G and Soetikno R. Advanced

endoscopic resection of colorectal lesions. Gastroenterol Clin North

Am 2013;42:459–77.

8. Zhou PH, Yao LQ and Chen WF. Endoscopic therapy of

adenomatous polyps and early-stage carcinomas of the colon

and rectum (In Chinese). Chinese Journal of Surgery 2008;46:

1386–89.

9. Zhou PH, Yao LQ, Xu MD et al. 18 cases of endoscopic submu-

cosal dissection for the treatment of large intestine huge flat

polyps (In Chinese). Chinese Journal of Practical Surgery 2007;27:

633–36.

10. Byeon JS, Yang DH, Kim KJ et al. Endoscopic submucosal dissection

with or without snaring for colorectal neoplasms. Gastrointest

Endosc 2011;74:1075–83.

11. Tanaka S, Terasaki M, Hayashi N, Oka S and Chayama K. Warning

for unprincipled colorectal endoscopic submucosal dissection: accu-

rate diagnosis and reasonable treatment strategy. Dig Endosc 2013;

25:107–16.

12. Saito Y, Otake Y, Sakamoto T et al. Indications for and technical

aspects of colorectal endoscopic submucosal dissection. Gut Liver

2013;7:263–69.

13. Yao LQ, Shi Q and Zhong YS. The application progress of endo-

scopic submucosal dissection in the diagnosis and treatment of

early colorectal cancer (In Chinese). Chinese Journal of Basic and

Clinics in General Surgery 2012;19:597–99.

14. Lai LH and Chan FK. Endoscopic submucosal dissection for

colonic lesions: why and how should we do it? J Dig Dis 2011;12:

229–33.

15. Goto O, Fujishiro M, Kodashima S et al. Feasibility of electrocau-

tery snaring as the final step of endoscopic submucosal

dissection for stomach epithelial neoplasms. Dig Liver Dis 2009;41:

26–30.

16. Nishiyama H, Isomoto H, Yamaguchi N et al. Endoscopic submuco-

sal dissection for colorectal epithelial neoplasms. Dis Colon Rectum

2010;53:161–68.

17. Mi XF. The progress of endoscopic submucosal dissection in treat-

ment of gastrointestinal tract lesions (In Chinese). Chinese Journal

of Minimally Invasive Surgery 2011;16:849–53.

18. Lee DS, Jeon SW, Park SY et al. The feasibility of endoscopic

submucosal dissection for rectal carcinoid tumors: comparison

with endoscopic mucosal resection. Endoscopy 2010;42:647–51.

19. Kim KM, Eo SJ, Shim SG et al. Treatment outcomes according to

endoscopic treatment modalities for rectal carcinoid tumors.

Clin Res Hepatol Gastroenterol 2013;37:275–82.

20. Tajika M, Niwa Y, Bhatia V et al. Comparison of endoscopic

submucosal dissection and endoscopic mucosal resection for

large colorectal tumors. Eur J Gastroenterol Hepatol 2011;23:

1042–49.

21. Terasaki M, Tanaka S, Oka S et al. Clinical outcomes of endoscopic

submucosal dissection and endoscopic mucosal resection for

35

Endoscopic excision of colorectal tumors



laterally spreading tumors larger than 20 mm. J Gastroenterol

Hepatol 2012;27:734–40.

22. Kobayashi N, Yoshitake N, Hirahara Y et al. Matched case–control

study comparing endoscopic submucosal dissection and endoscopic

mucosal resection for colorectal tumors. J Gastroenterol Hepatol

2012;27:728–33.

23. Hotta K, Yamaguchi Y, Saito Y, Takao T and Ono H. Current opin-

ions for endoscopic submucosal dissection for colorectal tumors

from our experiences: indications, technical aspects and complica-

tions. Dig Endosc 2012;24 (Suppl 1), 110–16.

24. Lee EJ, Lee JB, Lee SH et al. Endoscopic submucosal dissection for

colorectal tumors: 1,000 colorectal ESD cases: one specialized insti-

tute’s experiences. Surg Endosc 2013;27:31–39.

25. Saito Y, Kawano H, Takeuchi Y et al. Current status of colorectal

endoscopic submucosal dissection in Japan and other Asian coun-

tries: progressing towards technical standardization. Dig Endosc

2012;24 (Suppl 1), 67–72.

26. Park JJ, Cheon JH, Kwon JE et al. Clinical outcomes and factors

related to resectability and curability of EMR for early colorectal

cancer. Gastrointest Endosc 2011;74:1337–46.

27. Serrano M, Mao de Ferro S, Fidalgo P et al. Endoscopic mucosal

resection of superficial colorectal neoplasms: review of 140 proce-

dures. Acta Med Port 2012;25:288–96.

28. Yoshida N, Naito Y, Inada Y et al. Multicenter study of endoscopic

mucosal resection using 0.13 % hyaluronic acid solution of colorec-

tal polyps less than 20 mm in size. Int J Colorectal Dis 2013;28:

985–91.

29. Carvalho R, Areia M, Brito D et al. Endoscopic mucosal resection of

large colorectal polyps: prospective evaluation of recurrence and

complications. Acta Gastroenterol Belg 2013;76:225–30.

30. Noshirwani KC, van Stolk RU, Rybicki LA, Rybicki LA and Beck GJ.

Adenoma size and number are predictive of adenoma recurrence:

implications for surveillance colonoscopy. Gastrointest Endosc 2000;

51(4 Pt 1), 433–37.

36

Shilun Cai et al.


