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Introduction

Endoscopic mucosal resection (EMR) was first 
used by Tada et al. to obtain more biopsy material 
from gastric lesions [1]. It was introduced as a treat-
ment modality for stomach cancer, which can be di-
agnosed in the early period thanks to the increase 
of experience of endoscopists and developments 
in technology. This method has become an alterna-
tive to surgical resection because it is less invasive 

and more comfortable for the patient, with lower 
costs and reliable results. Over time, indications for 
endoscopic resection were accepted as options for 
treatment of other premalignant or early stage ma-
lign tumors of the gastrointestinal tract, and then 
the indications for endoscopic treatment were ex-
panded to include superficial lesions (elevated and 
depressed types) [2].

Initially, EMR was widely accepted as a treatment 
of resection of large and flat gastrointestinal tumors 
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A b s t r a c t

Introduction: Endoscopic mucosal resection (EMR) and endoscopic submucosal dissection (ESD) are commonly used 
for the minimally invasive treatment of submucosal lesions of the gastrointestinal tract.
Aim: To evaluate the safety, efficacy, outcome and recurrence rate of EMR and ESD for mucosal and submucosal 
lesions in the colon and rectum.
Material and methods: Records of 26 patients who underwent ESD and EMR for mucosal and submucosal lesions in 
the colon and rectum between January 2013 and March 2018 in our endoscopy unit were retrospectively reviewed.
Results: A total of 26 patients (6 female and 20 male) were evaluated. The mean age of the patients was 58.03 ±15.19 
(21–80). Fifteen patients underwent ESD and EMR for rectal lesions. Tubular adenomas were found in 3 of these pa-
tients, tubulo-villous adenomas in 2, inflammatory polyps in 1, neuroendocrine tumors in 2 and carcinomas in 7 (in-
tramucosal, in-situ and invasive). Eleven patients underwent ESD and EMR for colonic lesions. Villous adenomas were 
found in 2 of these patients, tubular adenoma showing dysplasia in 2, tubulo-villous adenomas showing dysplasia in 
1 and carcinoma (in-situ, invasive and intramucosal) in 6. Two lesions were resected with secondary transanal local 
excision to obtain free margins. The follow-up period was 3 to 48 months and no recurrence was observed.
Conclusions: The EMR and ESD are reliable minimally invasive techniques with a  low rate of complications and 
short hospital stay in the treatment of colon and rectal lesions, including early stage carcinomas of different size and 
morphology.
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as well as superficially located premalign and malig-
nant lesions of the colon and rectum [3, 4].

However, since lesions larger than 2 cm are difficult 
to remove completely, endoscopic submucosal dissec-
tion (ESD) has been developed [3–5].

We performed EMR and ESD in 26 patients with 
superficial lesions of the colon and rectum in our en-
doscopy unit between January 2003 and March 2018.

The locations, sizes and macroscopic classifica-
tion of lesions, excision methods and materials used 
for excision, complications and histopathological 
findings, methods used in patient follow-up and re-
currence rates were evaluated retrospectively.

Aim 

In this study we aimed to evaluate the safety, ef-
ficacy, outcome and recurrence rate of EMR and ESD 
for mucosal and submucosal lesions of the colon and 
rectum.

Material and methods

Between January 2013 and March 2018, EMR 
was performed in 11 patients and ESD in 4 patients 
with rectal involvement. Only 10 patients with co-
lonic involvement underwent EMR and 1 patient un-
derwent ESD.

All endoscopic procedures were performed un-
der sedo-analgesia. Detailed informed consent was 
obtained from all of the patients. All patients’ vital 
signs were monitored during the procedure.

Before EMR, free margin of lesions were marked by 
hot forceps. Subsequently, starting from the proximal 
lesion, adrenaline and a marker diluted 1/10 with NaCl 
solution were applied to the submucosal area to raise 
the lesion from the colon mucosa. Then, mucosal re-
section was performed with the help of electrocautery.

Before ESD, free margin of lesions were marked by 
hot forceps. Subsequently, starting from the proximal 
lesion, adrenaline and a  marker diluted 1/10 with 
NaCl solution or sodium hyaluronate were applied 
to the submucosal area to raise the lesion from the 
colon mucosa. After the elevation of the lesion from 
the mucosa, the lesions were removed by submuco-
sal dissection with special cutting tools produced for 
this purpose, such as the insulation-tipped (IT) knife.

Statistical analysis

Descriptive statistical methods such as mean 
± standard deviation (SD) and/or median (min-

max), frequency and percentage were used in the 
evaluation of the data. Statistical analysis was 
performed with the SPSS software package for 
Windows (Statistical Package for Social Sciences, 
version 17.0, SPSS Inc., Chicago, Illinois, USA).

Results

The mean age of the patients was 58.03 ±15.19 
(21–80). Six of the patients were female and 20 were 
male. Paris classification was used for classification 
according to appearance of lesions. The distribution 
of localized lesions in the colon according to the Par-
is classification was such that 7 were Ip, 2 were Is, 
and 2 were IIa. The distribution in the rectum was 
such that 4 were Ip, 6 were Is and 5 were IIa.

Table I  shows the location, age, gender, proce-
dure and pathological diagnosis of the lesions in 
patients who underwent EMR and ESD for colonic 
lesions. The mean age of patients who had colonic 
lesions was 59.27 ±12.78 (40–73).

After EMR of 2 sessile polyps in the transverse 
and sigmoid colon, the pathological diagnosis of one 
was in situ carcinoma with dysplasia continuing on 
the surgical margin and that of the other was tu-
bulovillous adenoma with positive surgical margin; 
secondary EMR was performed and a  free surgical 
margin was achieved. 

The ESD was performed on 5 patients and EMR 
was performed on 10 patients with lesions in the 
rectum. Before the ESD procedure, the depth of the 
lesion was evaluated by transrectal ultrasound.

Table II shows the location, age, gender, proce-
dure and pathological diagnosis of the lesions in 
patients who underwent EMR and ESD for rectal le-
sions. The mean age of patients who had rectal le-
sions was 57.13 ±27.13 (21–80). 

After EMR of 2 lesions in the rectum, due to the con-
tinuity of the lesions at the surgical margin, transanal 
local excision (TALE) was performed and a negative sur-
gical margin was achieved. The pathological examina-
tion of these lesions yielded the diagnosis of in situ car-
cinoma in one and neuroendocrine tumor in the other.

The median size of the colorectal lesions was  
2 (1.2–3) cm and that of the rectal lesions was 2 (1.2– 
4) cm. Complications were not observed in patients 
with EMR. During ESD, bleeding control was pro-
vided in 1 patient by clipping. The mean duration 
of EMR was 33 (20–45) min while that of ESD was  
60 (45–75) min.
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The follow-up period was 3 to 48 months. Com-
puted tomography (CT) and/or PET-CT were used 
in follow-up of colonic lesion of patients who were 

diagnosed with invasive carcinoma. Magnetic reso-
nance imaging (MRI), positron-emission tomography 
(PET) and transrectal endoscopic ultrasound (TRUS) 

Table I. Location, age, gender, procedure and pathological diagnosis of lesions in patients who underwent 
EMR and ESD for colonic lesions

Age/gender Localization Lesion size [cm] Procedure Pathology

45/M Transverse colon 1.5 × 1.4 EMR Carcinoma in situ

52/M Transverse colon 1.5 × 0.9 EMR Villous adenoma

40/M Transverse colon 1.2 × 0.9 Polypectomy/EMR Carcinoma in situ

63/M Left colon 2 × 0.9 EMR Carcinoma in situ

40/F Sigmoid colon 3 × 1.8 Piecemeal EMR Tubulo-villous adenoma-HGD

70/M Sigmoid colon 3 × 1.1 EMR Carcinoma in situ

72/F Sigmoid colon 2 × 1.8 EMR Intramucosal carcinoma

73/M Sigmoid colon 3 × 1.9 EMR Intramucosal carcinoma

62/M Sigmoid colon 3 × 1.9 Piecemeal EMR Villous adenoma-HGD

65/K Rectosigmoid junction 3 × 2.4 EMR Tubular adenoma

70/M Rectosigmoid junction 1.5 × 1.2 ESD Tubular adenoma-LGD 

HGD – high grade dysplasia, LGD – low grade dysplasia.

Table II. Location, age, gender, procedure and pathological diagnosis of lesions in patients who underwent 
EMR and ESD for rectal lesions

Age/gender Localization Lesion size [cm] Procedure Pathology

80/M Proximal rectum 3 × 1.3 ESD Tubular adenoma

42/F Middle rectum 1.2 × 0.8 EMR Neuroendocrine tumor

59/M Middle rectum 1.5 × 0.4 EMR Tubular adenoma

68/M Middle rectum 1.7 × 1.2 ESD Tubulo-villous adenoma with HGD

77/M Middle rectum 1.8 × 0.5 ESD Invasive adenocarcinoma

21/F Middle rectum 3 × 1.5 EMR Inflammatory polyp

57/M Distal rectum 1 × 0.4 EMR Tubulo villous adenoma  
with in situ carcinoma

63/M Middle rectum 3 × 1.7 EMR Intramucosal carcinoma

36/M Middle rectum 1.2 × 0.7 EMR Neuroendocrine tumor

65/M Middle rectum 4 × 1.9 ESD Carcinoma in situ

36/M Middle rectum 2 × 1.4 ESD Intramucosal carcinoma

65/M Middle rectum 2 × 1.3 Piecemeal EMR Intramucosal carcinoma

67/M Middle rectum 3 × 1.9 Piecemeal EMR Tubulo-villous adenoma

47/M Distal rectum 2 × 1.3 EMR Tubular adenoma

74/F Distal rectum 3 × 1.3 Piecemeal EMR Tubulo-villous adenoma  
with in situ carcinoma

HGD – high grade dysplasia, LGD – low grade dysplasia.
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were used in the follow-up of patients with rectal 
involvement who were diagnosed with an invasive 
carcinoma. With these imaging techniques, no dis-
tant metastases were found in any of the patients. 
Follow-up colonoscopy was performed at the 3rd, 6th 
and 12th months to assess the location of polyps and 
lesions missed on visual inspection. Patients were 
then followed up with annual colonoscopy, CT, and 
MR and there was no recurrence for 3–48 months.

Discussion

Endoscopically, precancerous adenomatous le-
sions and early carcinomas can be treated locally 
in the colon and rectum. The 5-year survival rate of 
stage 0 and stage I colon and rectum tumors treat-
ed with surgical resection was 94.3% and 90.6% re-
spectively. The endoscopic cure rate was reported as 
92.7%. Both surgical and endoscopic treatment are 
satisfactory for both early stage tumors [6–8].

In order to determine the treatment strategy, 
accurate preoperative diagnosis of the lesions and 
appropriate treatment should be selected [9].

The correct approach and diagnosis should be as-
sessed according to the morphologic appearance of 
the lesion according to the Paris classification, the 
Kudo classification using the indigo carmine and the 
lateral spreading characteristics [10, 11].

The EMR is a minimally invasive, easy to learn, 
safe technique, comfortable for the patient, with low 
cost, effectively used in the treatment of premalign 
lesions and early cancer, and with a low probability 
of lymph node metastasis. It was reported by Dey-
hle et al. in 1973 that in this commonly used tech-
nique the colon wall may be damaged during direct 
extraction with a sessile polyp by diathermy, but the 
complication rate of polypectomy can be reduced by 
saline injection into the submucosal space [12]. In 
this technique, injecting saline into the submucosal 
layer under the lesion to be removed will provide 
a fluid cushion between the mucosa and the muscle 
wall. This will alleviate the thermal effects on the 
colon wall and thus reduce the risk of complications.

Tumors with a  horizontal growth pattern and 
a diameter larger than two centimeters are difficult 
to remove en bloc with piecemeal EMR [13, 14].

On the other hand, the recurrence rate after 
treatment with standard snare polypectomy and 
piecemeal EMR of tumors laterally spreading with 
colon polyps larger than 2 cm in various studies 
ranged from 2.7% to 14.3% [15].

There is no consensus on ESD standardization for 
colorectal lesions. Japanese and South Korean study 
groups suggest that ESD is appropriate treatment 
option   for lesions  more than 2 cm in size and early 
colorectal cancers in which en-bloc resection is diffi-
cult with snare EMR [16].

These tumors are nongranular and especially 
pseudodepressed lateral spreading type, possible 
lesions with submucosal infiltration, tumors with  
type V pit pattern, and enlarged lesions suspected of 
being malignant.

However, ESD has several drawbacks compared 
with conventional EMR, such as long operation time, 
high procedural complication rate, and technical dif-
ficulty in resection of colorectal tumors [17, 18].

Lesions in the colon are more difficult than le-
sions in the rectum due to the location of the lesion 
and the structure of the colon [19]. There are diffi-
culties in the endoscopic resection of lesions locat-
ed behind the haustra or angulated segment of the 
colon. In our study, the resection time of transverse 
colon lesions was longer than that of others.

Submucosal injections are used to raise the lesions 
to form a  submucosal pad. Saline solutions are an 
ideal choice for short-term treatments. However, hy-
aluronic acid, glycerol, dextrose fluid, fibrinogen mix-
ture and hydroxypropyl methylcellulose have recently 
been developed for long-term treatments [20–22]. We 
used hyaluronic acid because of the long duration of 
ESD in the rectum, whereas we used saline solution 
in short-term operations in which we performed EMR.

Because the colon wall is thinner than the stom-
ach wall, the rate of complete en bloc resection and 
perforation of ESD is reported to be 4.8% (1.4–8.2%) 
in the literature [23]. As the perforations are small, 
additional surgery is rarely necessary and in most 
cases clip and conservative treatment are adequate 
[14]. Some authors suggest piecemeal EMR, because 
of the high rate of perforation due to ESD in the co-
lon. Postoperative bleeding was found in 1.5% (0.5–
9.5%) of patients on average [21, 24].

The surgical margin was positive in 2 out of 26 pa- 
tients in our series (8.3%). Transanal local excision 
was performed due to the lesions being localized in 
the rectum. The local recurrence rate is reported to 
be between 2.7% and 14.3% in the literature [25, 26].  
We have not experienced recurrence in the follow-up 
period of 3 to 48 months. We think that this is due 
to the low number of patients. It is reported in the 
literature that stage 0 and stage 1 tumors can be 
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treated with local excision and chemotherapy and 
radiotherapy are not required for these patients. For 
more advanced tumors, surgery is recommended.

The advances in technology offer new instru-
ments for endoscopic resections such as dual-chan-
nel endoscopes, endoscopes with large working 
channels and endoscopes with caps. Modalities 
such as magnification and chromoendoscopy used 
in colonoscopy help to establish an early diagnosis. 
Uraoka et al. reported using a double endoscope for 
ESD and EMR procedures in colon and rectum tu-
mors [27]. Imaeda et al. reported using external for-
ceps for retraction of the lesion during ESD [28]. In 
addition, there are methods such as band ligation 
to determine the border of the lesion and to provide 
internal traction [29].

Conclusions

Early diagnosis plays an important role in reduc-
ing mortality and morbidity in colorectal cancers. 
Early stage lesions diagnosed by polypectomy, ESD, 
and EMR are very important in terms of cost, patient 
comfort and complications.
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