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Аim: to compare the immediate outcomes of removing colonic flat epithelial neoplasms by using diathermic snare 
endoscopic mucosal resection (EMR) and mucosectomy with endoscopic submucosal dissection (ESD).
Materials and methods. Ninety-six endoscopic procedures were conducted on the colon of 93 patients with flat 
epithelial neoplasms. The mean age of patients was 64.9 ± 10.7 years, with an age range of 39 to 88 years. The size 
range of epithelial neoplasms was 20 to 70 mm, with a median of 37.4 ± 14.8 mm. Only patients with benign epithelial 
neoplasms were included in the study since patients with suspected malignancy in laterally spreading tumors are in-
dicated for ESD intervention to avoid fragmentary excision and risk of colorectal cancer progression due to possible 
positive resection margins. The patients were separated into two equally sized groups and treated with EMR and ESD 
methods.
Results. Epithelial neoplasms in the ESD group had an average size of 41.6 ± 15 mm while those in the EMR group 
had an average size of 33.1 ± 13.5 mm. The ESD group had an average intervention time of 143.6 ± 102.9 min, 
whereas the EMR group had an average intervention time of 52.6 ± 34.4 min. Both groups (96 adenomas) had a total 
of 10 (10.4  %) patients who experienced colonic perforations during the intervention, with 4 (4.1  %) cases observed 
in the EMR group and 6 (6.2  %) in the ESD group. No statistically significant differences were identified in the occur-
rence of perforations during the operation (p = 0.7401). ESD resulted in an en bloc removal rate of 44/48 (91.6  %), 
whereas EMR only achieved a rate of 14/48 (29.1  %).
Conclusion. Endoscopic mucosectomy with submucosal dissection (ESD), in contrast to endoscopic mucosal re-
section (EMR) with diathermic snare, provides a higher frequency of tumor removal en bloc, regardless of tumor size, 
but is characterized by a longer duration of intervention (p < 0.0001). In the ESD group, there were twice as many 
intraoperative bleedings (p = 0.0061) due to the longer duration and technical complexity of the procedure. There 
were no statistically significant differences in the incidence of late complications between the groups (p = 0.9999). 
Local recurrence of adenoma developed in two patients (4.1  %) after pEMR, statistically significant differences were 
noted (p < 0.0006).
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Advances in modern intraluminal endoscopy 
have made it possible to ensure not only earli-
er detection of superficial epithelial neoplasms, 
but also their safe and effective treatment [1, 2]. 
Worldwide, the development of intraluminal en-
doscopic techniques has led to a decreasing role of 
surgery in the treatment of epithelial neoplasms of 
the esophagus, stomach and colon, with improved 
outcomes due to the low number of complications.

The first and most actively used method in mod-
ern intraluminal endoscopy is endoscopic (snare) 
resection of the mucous membrane (endoscopic 
mucosal resection, EMR). The second relatively 
recently introduced into the clinical practice of 
some hospitals method is endoscopic mucosecto-
my with dissection in the submucosal layer (en-
doscopic submucosal dissection, ESD). However, 
there is no clear consensus among specialists on 
the applications of one or another method. As be-
fore, the choice of removal method remains at the 
discretion of the operating surgeon and depends 
on personal preference or technical availability.

EMR was developed in 1984 by M. Tada et al. 
as a new method for the removal of gastrointes-
tinal tumors. Its principle is to cut off a portion 

of the mucosa containing an epithelial neoplasm 
with a diathermic snare; it is first necessary to 
lift the mucosa above the muscular wall by in-
jecting fluid into the submucosal layer [3]. A po-
tential constraint of this approach is the limited 
size of the snare employed (typical diameter being  
20–35 mm), as well as the inability to control the 
condition of the tissue both at the edges of the tu-
mor and in its depth. In this regard, a large tumor 
cannot be removed en bloc, which is extremely 
important for a thorough and high-quality histo-
logical examination and prediction of subsequent 
treatment prognosis.

The method proposed by Japanese doctors 
N. Kakushima and M. Fujishiro in 2008 [4] to 
remove epithelial tumors by mucosectomy with 
dissection in the submucosal layer is devoid of the 
described disadvantages, since it allows control 
of both horizontal and vertical resection margins, 
moreover the size of the neoplasm is not crucial.

Currently, endoscopic removal is considered 
a widely accepted approach to the treatment of 
benign and early malignant tumors of the colon 
[5]. However, understanding the morphologi-
cal structure of the tumor is crucial for selecting 

Цель исследования: провести сравнительную оценку непосредственных результатов удаления плоских 
эпителиальных новообразований толстой кишки методами эндоскопической петлевой электрорезекции 
слизистой оболочки (EMR) и мукозэктомии с диссекцией в подслизистом слое (ESD).
Материалы и методы. Проведено 96 эндоскопических операций на толстой кишке у 93 пациентов 
с плоскими эпителиальными новообразованиями. Пациенты были в возрасте от 39 до 88 лет, средний воз-
раст — 64,9 ± 10,7 года. Размер эпителиальных новообразований варьировал от 20 до 70 мм, медиана —  
37,4 ± 14,8 мм. В исследование были включены только пациенты с доброкачественными эпителиальными 
новообразованиями, поскольку пациентам с подозрением на злокачественное новообразование в толстой 
кишке показано вмешательство в виде ESD для исключения фрагментарного удаления и риска прогрессиро-
вания колоректального рака из-за возможных положительных краев резекции. Пациенты были распределе-
ны на две равные группы, в одной из которых выполнялось лечение методом EMR, в другой — ESD.
Результаты. Средний размер эпителиальных новообразований в группе ESD составил 41,6 ± 15 мм, 
в группе EMR — 33,1 ± 13,5 мм. Среднее время вмешательства при ESD — 143,6 ± 102,9 мин., при EMR —  
52,6 ± 34,4 мин. В ходе вмешательства у 10 (10,4  %) пациентов в обеих группах (96 аденом) возникли перфо-
рации толстой кишки; в группе EMR в 4 (4,1  %), в группе ESD — в 6 (6,2  %) случаях. Статистически значимых 
различий в развитии интраоперационных перфораций между методами не выявлено (p = 0,7401). Частота 
удаления единым блоком для ESD составила 44 из 48 операций (91,6  %), для EMR — 14 из 48 (29,1  %).
Выводы. Эндоскопическая мукозэктомия с диссекцией в подслизистом слое (ESD), в отличие от петлевой 
электрорезекции слизистой оболочки (EMR), обеспечивает более высокую частоту удаления новообразо-
ваний единым блоком вне зависимости от их размера, однако характеризуется большей продолжительно-
стью вмешательства (p < 0,0001). В группе ESD вдвое чаще отмечались интраоперационные кровотечения 
(p = 0,0061), развившиеся по причине технической сложности операции и обусловившие увеличение вре-
мени операции. Статистически значимых различий по частоте отсроченных осложнений между группами 
выявлено не было (p = 0,9999). Местный рецидив аденомы развился у двух пациентов (4,1  %) после pEMR, 
отмечены статистически значимые различия (p < 0,0006).
Ключевые слова: толстая кишка, колоноскопия, плоские эпителиальные новообразования, резекция сли-
зистой оболочки, мукозэктомия с диссекцией в подслизистом слое
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the appropriate endoscopic intervention method. 
Domestic guidelines describe preliminary morpho-
logical verification of neoplasms, performed by 
forceps biopsy, whereas European and Japanese 
recommendations [6, 7] are advocating for the 
so-called “optical biopsy” — which involves a 
comprehensive visual assessment of the surface. In 
this area, further substantiation of the most reli-
able and accurate method for preoperative assess-
ment of the oncological potential of pathological 
changes is necessary. Tactics regarding obviously 
non-invasive neoplasms should be revised in the 
direction of rejecting preoperative biopsy [8].

The use of modern equipment does not guaran-
tee the quality of diagnosis and staging of epitheli-
al neoplasms due to the subjectivity of the endos-
copist's evaluation, which is why it is necessary 

to remove tumors en bloc, with subsequent full 
pathomorphological examination, that is ensured 
for large flat neoplasms only by using the ESD 
method [9].

The aim of this work was to comparatively 
evaluate the immediate results of EMR and ESD 
techniques in the removal of flat epithelial neo-
plasms of the colon.

Materials and methods
A total of 260 patients with 268 colonic flat 

epithelial neoplasms (laterally spreading tumor, 
LST) were hospitalized in Sechenov University 
Clinical Hospital No. 2, on the basis of the 
Clinic of Coloproctology and Minimally Invasive 

Table 1. Characteristics of the study groups
Таблица 1. Характеристика исследуемых групп

Groups  
Группы

Number of  
patients/ENs 

Кол-во 
пациентов/ЭН

Age, years 
Возраст, лет

Gender of patients, abs. (%) 
Пол пациентов, абс. (%)

m ± δ; Me min; max males 
мужчины

females 
женщины

In total / Все 93/96 64.9 ± 10.7; 64 39; 88 35 (36.5) 61 (63.5)
Distribution by localization of neoplasms in the colon 

Распределение по локализации новообразований в толстой кишке
cecum 
слепая 15 70.1 ± 8.4; 70 54; 85 6 (40.0) 9 (60.0)

ascending colon 
восходящая 
ободочная

22 66.5 ± 8.7; 67 49; 88 5 (22.7) 17 (77.3)

transverse colon 
поперечная 
ободочная

24 63.6 ± 9.2; 63 49; 85 13 (54.2) 11 (45.8)

descending colon 
нисходящая 
ободочная

1 39 39 1 (100.0) 0

sigmoid colon 
сигмовидная 8 62.8 ± 12.2; 59 46; 80 1 (12.5) 7 (87.5)

rectum 
прямая 26 63.2 ± 12.6; 64 39; 83 10 (38.5) 16 (61.5)

Distribution by tumor removal method 
Распределение по методу удаления новообразований

EMR 15 66.7 ± 12.7; 67 45; 85 6 (40.0) 9 (60.0)

pEMR 33 65.4 ± 10.2; 64 39; 88 12 (36.4) 21 (63.6)

ESD 48 63.9 ± 10.4; 64 39; 83 17 (35.4) 31 (64.6)

Distribution over the macroscopic structure of the LST surface 
Распределение по макроскопической структуре поверхности LST

LST-G 74 64.7 ± 11.2; 65 39; 88 26 (35.1) 48 (64.9)

LST-NG 22 65.5 ± 8.9; 63 52; 85 9 (40.9) 13 (59.1)

Note: EN — epithelial neoplasms; m — average value; δ — standard deviation of the mean; Me — median; min — minimum 
value; max — maximum value; pEMR (piecemeal EMR) — fragment removal method; LST-G — laterally spreading tumor of 
granular type; LST-NG — laterally spreading nongranular tumor.
Примечание: ЭН — эпителиальные новообразования; m — среднее значение; δ — стандартное отклонение среднего; Me — 
медиана; min — минимальное значение; max — максимальное значение; pEMR (piecemeal EMR) — фрагментный метод 
удаления; LST-G (laterally spreading tumor) — латерально стелящаяся опухоль гранулярного типа; LST-NG — латерально 
стелящаяся опухоль негранулярного типа.
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Surgery, from 01.01.2019 to 12.30.2022. After a 
preliminary analysis of 268 removed epithelial neo-
plasms, 96 (35.8  %) patients aged 39 to 88 years  
(64.9 ± 10.7) were included in the study. The 
groups treated with EMR and ESD methods did 
not differ significantly in age, morphological 
structure of tumors, their number and localization 
(Table 1). The size of the epithelial neoplasms var-
ied from 20 to 70 mm (median — 37.4 ± 14.8 mm).

The removal method was chosen with the as-
sistance of the randomization program “Random 
Allocation Software”. Two patient groups were 
established: patients in the first group underwent 
mucosal resection using the EMR method, in the 
second one — the ESD method. The number of pa-
tients in both groups was the same (48/48). Only 
patients with benign epithelial neoplasms were 

included in the study, since patients with suspect-
ed colonic malignancy are indicated for ESD in-
tervention to avoid fragmentary excision and the 
risk of colorectal cancer progression due to possi-
ble positive resection margins. The study protocol 
was approved by the Medical Ethics Committee 
at the I.M. Sechenov First Moscow State Medical 
University (No. 04-21 dated 02.18.2021).

All interventions were performed on “Olympus” 
and “Pentax” video systems (Japan), using elec-
trosurgical units “ERBE” VIO 300D (Germany), 

“Olympus” ESG-300 (Japan). Depending on the 
removal method, various instruments and mod-
ifications of polypectomy snares were used: 

“Finemedix” (Korea) and “Fujifilm” DH-28GR, 
29GR and 30GR (Japan) distal caps; “Olympus” 
(Japan) and “Endo Stars” (Russia) hemostatic 

Figure 1. Epithelial neoplasm of the ascending colon LST-G, removal method — EMR: A — epithelial neoplasm 
LST-G; B — postoperative wound; C — the process of placing a loop on the mucous membrane at the edge of the 
epithelial neoplasm; D — closure of the postoperative wound using clips; E — extraction of a flap of the mucous 
membrane with an epithelial neoplasm and its fixation 

Рисунок 1. Эпителиальное новообразование восходящей кишки LST-G, метод удаления — EMR: А — эпи-
телиальное новообразование LST-G; B — послеоперационная рана; C — процесс наложения петли на слизи-
стую оболочку у края эпителиального новообразования; D — закрытие послеоперационной раны при помощи 
клипс; E — извлечение лоскута слизистой оболочки с эпителиальным новообразованием и его фиксация

A

C

B

D E
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clips; “Olympus” (Japan) and “Boston Scientific” 
(USA) injectors; “Olympus” Coagrasper FD-
411QR and FD-411UR (Japan) coagulation for-
ceps; “Olympus” DualKnife (Japan) and I-type, 
Q-type or O-type “Finemedix” (Korea) electric 
knives.

Technique of execution. In case of snare elec-
troresection after visual determination of the neo-
plasm margins, the injection of NaCI 0.9  % phys-
iological solution with indigo carmine (1 : 5000) 
was performed in the submucosal layer, directly 
under the neoplasm involving the unchanged mu-
cosa, achieving its elevation (detachment) with 
the mucosa above the muscular layer of the intes-
tinal wall to prevent thermal damage and immedi-
ate or delayed perforation (Fig. 1).

The next step involved placing the polypecto-
my electrosnare around the epithelial neoplasm 
with capturing the unchanged mucosa, presumably 
2–3 mm away from the edges of the neoplasm, 
followed by tightening it. The mucosa with the 
tumor was subsequently excised using the coag-
ulator's mixed mode of cutting and coagulation. 
The postoperative wound was subjected to revi-
sion: the edges were carefully examined to assess 
the completeness of resection, as well as the gross 
specimen itself. In doubtful cases, additional ther-
mal ablation of the postoperative wound margins 
with a snare tip or closed coagulation forceps was 
performed to prevent possible adenoma formation 
and growth (recurrence).

In case of ESD, after a similarly performed pre-
liminary detachment of the mucosa with a tumor, 
a bordering incision or initiating incisions were 
performed around the epithelial neoplasm using 
an “Olympus” ESG-300 block (Japan) with op-
erating modes in a mixed cycle of the coagulator 
PulseCut Slow 2 40 W, Forced/SoftCoag 2 40 W 
(Fig. 2). If a tunnel modification of dissection 
was considered (in case of extended epithelial neo-
plasms), the distal end of the knife was introduced 
into the submucosal layer, where tissue dissection 
was carried out in successive movements along the 
muscular layer. Cutting and coagulation modes 
were chosen during the operation, depending on 
the immediate situation. When visualizing large 
vessels, they were coagulated and subsequently 
transected. For this purpose, Coagrasper coagu-
lation forceps or diathermic biopsy forceps in the 
SoftCoag 50 W mode were used.

Adipose tissue was occasionally noted in the 
submucosal layer, with the translucent lay-
er for dissection located below the adipose tis-
sue. Submucosal fibrosis significantly affects the 
technical difficulty of dissection by reducing the 
transparency of the submucosal layer and nar-
rowing the space between the mucosa and muscle, 

resulting in a complicated dissection process. 
Additionally, the presence of submucosal fibrosis 
can be challenging to predict and is often only 
detected during surgery.

After the neoplasm was removed, its edges were 
fixed by stretching it on a solid base with the 
help of stationary pins. Then, it was placed in a 
container with a 10  % neutral formalin solution 
and sent to the pathomorphological laboratory for 
examination. Processing of morphological materi-
al was carried out according to generally accepted 
methods.

The histological type of tumor and the de-
gree of dysplasia were determined in accordance 
with the WHO classification of gastrointestinal 
tumors (2019) [10]. Malignancy of adenoma was 
determined by the presence of adenocarcinoma 
structures with invasion into the submucosal lay-
er, assessing the depth and width of the invasive 
component of the tumor, measured in microns (ac-
cording to the H. Ueno classification). Resection 
margins were evaluated according to European 
Society of Gastrointestinal Endoscopy guidelines.

Results
Removal of 96 tumors was performed (48 inter-

ventions in each of the EMR and ESD groups) in 
93 patients. The average adenoma size in patients 
within the ESD group was 41.6 ± 15 mm, within 
the EMR group — 33.1 ± 13.5 mm. Average in-
tervention time: ESD — 143.6 ± 102.9 min, EMR 

— 52.6 ± 34.4 min. The intervention with electric 
knives required more time, the differences are sta-
tistically significant (p < 0.0001). The results are 
presented in Table 2.

Analyzing the results by groups, we noted that 
when using mucosectomy with dissection in the 
submucosal layer, such intraoperative complica-
tions as bleeding were twice as high (p = 0.0061) 
due to the longer duration and technical complex-
ity of the intervention.

In both groups (96 adenomas), intraoperative 
perforations occurred in 10 patients (10.4  %): 
in the EMR group — in 4 cases (4.1  %), in the 
ESD group — in 6 cases (6.2  %). There were no 
statistically significant differences in the occur-
rence of perforations during the operation between 
the methods (p = 0.7401).

Late postoperative complications (within 
30 days) in the EMR group occurred in two pa-
tients (4.1  %). Endoscopic intervention with clip 
placement was used to control delayed bleeding in 
one patient. The second patient required emergen-
cy surgical intervention in the form of laparotomy, 
abdominal cavity debridement and drainage, and 
creation of a temporary colostomy.
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Figure 2. Endoscopic mucosectomy with submucosal dissection (ESD): A — epithelial neoplasm; B — creation of 
a “cushion” in the submucosal layer using solution injection; C — section of the mucous membrane and the edge 
of the epithelial neoplasm; D — entrance to the submucosal layer; E — dissection process in the submucosal layer; 
F — removal of a flap of the mucous membrane with an epithelial neoplasm 

Рисунок 2. Эндоскопическая мукозэктомия с диссекцией в подслизистом слое (ESD): А — эпителиальное но-
вообразование; B — создание «подушки» в подслизистом слое с помощью инъекции раствора; C — разрез сли-
зистой оболочки и края эпителиального новообразования; D — вход в подслизистой слой; E — процесс дис-
секции в подслизистом слое; F — извлечение лоскута слизистой оболочки с эпителиальным новообразованием

A CB

D E F

Table 2. Data by group (EMR and ESD) on duration of intervention, size of tumors, number of re-
lapses and clips used to close defects 
Таблица 2. Данные по группам (EMR и ESD) по продолжительности вмешательства, размерам 
новообразований, количеству рецидивов и затраченных клипс для закрытия дефектов

Characteristic / Признак  EMR (n = 48) ESD (n = 48) p

Operation time, M ± SD, min 
Время проведения операции, M ± SD, мин. 52.6 ± 34.4 143.6 ± 102.9 < 0.0001*

Size of EN, M ± SD, mm 
Размер ЭН, M ± SD, мм 33.1 ± 13.5 41.6 ± 15 0.0027*

Clips, Me [Q1; Q3], number of pcs. 
Клипсы, Me [Q1; Q3], кол-во шт. 3 [0; 4] 4 [0.5; 6] 0.0407*

Recurrent neoplasm 
Рецидивное новообразование 2 0 0.0006*

Note: EN — epithelial neoplasm; M ± SD — mean value ± standard deviation; Me [Q1; Q3] — median [interquartile range]; 
* — changes in indicators are statistically significant (p < 0.05).
Примечание: ЭН — эпителиальное новообразование; M ± SD — среднее значение ± среднеквадратическое отклонение; 
Me [Q1; Q3] — медиана [интерквартильный размах]; * — изменения показателей статистически значимы (p < 0,05).

In the ESD group, one patient (2  %) had a late 
complication (perforation of the bowel wall with 
subsequent peritonitis) requiring emergency surgery 
in a similar scope.

There were no statistically significant disparities 
in the occurrence of late complications among the 
cohorts (p = 0.9999). No deaths were reported.

During a thorough examination of all 96 post-
operative gross specimens, it was observed that 63 

(65.6 %) epithelial neoplasms were successfully 
removed en bloc, while 33 (34.3  %) ones were re-
moved in fragments. Examination of five epithelial 
neoplasms (5.2  %) revealed the presence of coagu-
lated tissue along the resection margin, preventing 
an unequivocal determination of the completeness of 
removal. As a result, it was concluded that there 
was a positive horizontal resection margin, or R1. 
Thus, 60.4  % or 58 out of 96 cases can be classified 
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as R0 resections with negative tumor margins based 
on clear morphological evidence.

In the EMR group, resected adenoma was frag-
mented in 33 out of 48 cases (68.7  %), making it 
impossible to determine the radicalism of removal 
along the horizontal edge through morphological 
assessment.

In cases of fragmentary removal (pEMR), an 
attempt was made to recreate a whole gross spec-
imen (“assembling a jigsaw puzzle”) with each 
fragment fixed to the substrate.

The final pathomorphological report reveals 
that 89 out of 96 (92.7  %) epithelial neoplasms 
were adenomas of varying structures. Serrated neo-
plasms were detected in 6 cases (6.2  %), while ad-
enocarcinoma, the malignant neoplasm, was found 
in 1 patient (1.1  %). In most cases (84 tumors, 
88.4  %) low or absent (sessile serrated neoplasms) 
dysplasia was present. However, 11 cases (11.6  %) 
had severe epithelial dysplasia. Table 4 displays 
the results of the pathological examination.

The final histological report indicated that 
only one case (1.1  %) was identified as having 
high-grade adenocarcinoma. Taking into account 
the type of differentiation, the location of the tu-
mor within the mucosa layer, the absence of its 
tissue at the resection margins (R0), the absence 
of lymphatic and vascular invasion (LV–), the 
multi-disciplinary team recognized the operation 
as radical.

Local recurrence of adenoma in the scar area 
occurred in two cases (4.1  %) when using frag-
mentary resection (pEMR) for removal. However, 
no relapses were observed after en bloc removal in 
both EMR and ESD groups.

All patients with recurrent tumors underwent 
repeated endoscopic resection procedures, includ-
ing cold snare resection and EMR, with additional 

argon plasma ablation of the wound edges. The 
subsequent control endoscopic examination re-
vealed no signs of disease recurrence. The medi-
an follow-up for both groups was 18 months with a 
range of 12 to 36 months.

Discussion of the results
Endoscopic loop electrosurgical excision of 

polypoid (pedunculated and sessile, broad-based) 
epithelial neoplasms of the colon has been the op-
timal method for treating this pathology for many 
years. The ease with which the method can be 
mastered, coupled with the low cost and high ef-
ficiency of the intervention in centers where en-
doluminal endoscopy is well-developed have made 
it possible to virtually completely exclude “major” 
surgery from the planned treatment of epithelial 
tumors [11].

However, loop electrosurgical excision did not 
prove to be significantly advantageous over ab-
dominal surgery in treating large flat, laterally 
spreading tumors (LST). This is due to a low-
er incidence of R0 resections, higher number of 
disease relapses, and increased complication rates 
compared to routine polypectomy.

A recently developed technique for excising 
tumors through endoscopy, known as mucosecto-
my with submucosal dissection, has led to higher 
rates of R0 resections in the treatment of large 
lateral spreading tumors (LSTs) using intralumi-
nal endoscopy. ESD combines the low traumatic 
potential of endoluminal endoscopic procedures 
with the adequate radicalism found in surgical 
interventions. Moreover, submucosal dissection 
yields benefits over both loop resection and “ma-
jor” surgery.

Table 3. Data on intraoperative complications depending on the method of removal
Таблица 3. Данные по интраоперационным осложнениям в зависимости от метода удаления

Characteristic / Признак EMR 
(n = 48)

ESD 
(n = 48) p

Time of the bleeding arrest, Me [Q1; Q3], min 
Время остановки кровотечения, Me [Q1; Q3], мин. 0 [0; 1.5] 3.5 [0; 5.5] 0.0012*

Intraoperative complications (bleedings and perforations), abs. (%) 
Интраоперационные осложнения (кровотечения и перфорации), абс. (%) 15 (31.3) 33 (68.7) 0.0005*

Intraoperative bleedings, abs. (%) 
Интраоперационные кровотечения, абс. (%) 11 (22.9) 25 (52.1) 0.0061*

Intraoperative perforations, abs. (%) 
Интраоперационные перфорации, абс. (%) 4 (8.3) 6 (12.5) 0.7401

Note: Me [Q1; Q3] — median [interquartile range]; * — changes in indicators are statistically significant (p < 0.05).
Примечание: Me [Q1; Q3] — медиана [интерквартильный размах]; * — изменения показателей статистически значимы 
(p < 0,05).
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ESD is characterized by a lower frequency of 
relapses and also allows for obtaining a gross spec-
imen for a full histological examination en bloc, 
thereby facilitating morphological assessment of 
the resection completeness and progression risk 
factors in case of adenoma malignancy [12]. ESD 
yields better outcomes than “traditional” surgery 
when applied selectively to suitable patients. The 
endoscopic method does not have severe compli-
cations such as anastomotic suture leaks and in-
tra-abdominal bleeding, resulting in increased hos-
pitalization and treatment costs. ESD pertains to 
organ-preserving interventions, and therefore pa-
tient quality of life is usually not affected, while 
adequate clinical outcomes are maintained [13].

Meanwhile, ESD presents a challenging to 
master technique for removing flat neoplasms us-
ing endoscopy, features a long learning curve and 
has slightly more complications when compared to 
traditional snare electrosurgical excision[14].

Important components of the success of any en-
doscopic operation are numerous factors, includ-
ing the specialist's experience, quality of equip-
ment, anesthesia, material supply of consumables, 
preparation of the colon for intervention, and the 
presence of fibrosis in the submucosal layer after a 
biopsy or previously performed resection interven-
tions. ESD is particularly challenging and relies 
heavily on these factors. When performing ESD 
in the intestine, intravenous anesthesia based on 
propofol (Diprivan) is typically used along with 
analgesics as needed. In rare cases, spinal anesthe-
sia may be employed. Our department is equipped 
with high-quality endoscopic equipment and a 

sufficient amount of consumables, staff have un-
dergone training and gained experience. All of the 
aforementioned allowing for the successful com-
pletion of complex and lengthy interventions with 
minimal complications.

Some studies have reported that the techni-
cal difficulty of ESD is significantly impacted by 
poor endoscope maneuverability and severe sub-
mucosal fibrosis [15–17]. While it is not feasible 
to predict fibrosis in the submucosal layer with 
a high likelihood before surgery, several known 
risk factors exist. These factors include a prior 
forceps biopsy or removal attempt, as well as a 
large neoplasm size with a pronounced exophytic 
component. Rough fibrosis of the submucosal lay-
er rated F2 (severely pronounced) during an ESD 
procedure was observed in 21 cases, constituting 
44  % of observations in our study. Dissection was 
carried out in all cases, however, the duration of 
the intervention increased along with the risk of 
possible complications.

Based on the results obtained, the intraoper-
ative perforation rate for ESD in our study was 
12.5  %, which is comparable to the rates reported 
in a previous meta-analysis with a similar highest 
perforation rate of 12  % [18]. Although this rate is 
higher than that observed in large Japanese centers 
[19–21], where it corresponds to approximately 
6 %, it is comparable to data from other countries 
[22–24]. However, intraoperative perforations 
that are successfully covered with clips do not re-
quire additional surgical activity and therefore are 
not significant. On the other hand, delayed perfo-
rations play a significant role as they often require 

Table 4. Characteristics of epithelial neoplasms based on pathological examination of postoperative 
specimens 
Таблица 4. Характеристика эпителиальных новообразований на основании патоморфологическо-
го исследования послеоперационных препаратов

Tumor characteristics 
Характеристика опухоли

Epithelial neoplasms 
Эпителиальные новообразования 

(n = 96)
abs. / абс. %

Morphological structure of the tumor / Морфологическая структура опухоли 
Tubular / Тубулярная 21 21.8
Tubulovillous / Тубулярно-ворсинчатая 67 69.8
Tubular-papillary / Тубулярно-папиллярная 1  1.1
Serrated neoplasm / Зубчатое новообразование 3  3.1
Traditional serrated tumor / Традиционная зубчатая 3  3.1
Adenocarcinoma (G1) / Аденокарцинома (G1) 1  1.1

Degree of epithelial dysplasia / Степень дисплазии эпителия 
Without dysplasia / mild dysplasia 
Без дисплазии / легкая дисплазия 84 88.4

Severe dysplasia / Тяжелая дисплазия 11 11,6
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extensive surgical interventions, including bowel 
resection, debridement and drainage of the abdom-
inal cavity. Such complication occurred in 2 (2  %) 
patients, with one being in each group.

Although the average neoplasm size in the EMR 
group was smaller than in the ESD group, local 
recurrence rates were significantly higher in the 
resection group, with 2 recurrences compared to 
0. However, repeated endoscopic resection during 
the observation phase led to complete neoplasm 
removal without the need for surgery.

Currently, the quantity and quality of endo-
scopic interventions are steadily increasing in 
both Russia and across the globe. Colleagues in 
related specialties, including therapy, surgery, 
and coloproctology, are being introduced to the 

results of the endoscopic service, which enables 
us to redirect a portion of patient flow to a 
gentler, organ-preserving endoscopic treatment. 
However, it is imperative to discuss the proposed 
intervention's scope in multi-disciplinary teams 
involving specialists. The type of endoscopic in-
tervention (EMR, pEMR, ESD) is still open to 
debate, given the diverse treatment approaches 
across various healthcare systems and capabili-
ties of endoscopic and surgical departments in 
specific clinics. The systematic application of 
these approaches and the development of robust 
national guidelines will enhance recurrence-free 
survival rates while simultaneously ensuring an 
acceptable quality of life in conjunction with 
feasible economic interventions.

References / Литература 
1. Winawer S.J., Zauber A.G., Ho M.N., O'Brien M.J., 

Gottlieb L.S., Sternberg S.S., et al. Prevention of colorec-
tal cancer by colonoscopic polypectomy. The National Pol-
yp Study Workgroup. N Engl J Med. 1993;329(27):1977–
81. DOI: 10.1056/NEJM199312303292701

2. Zauber A.G., Winawer S.J., O'Brien M.J., Lans-
dorp-Vogelaar I., van Ballegooijen M., Hankey B.F., et 
al. Colonoscopic polypectomy and long-term prevention of 
colorectal-cancer deaths. N Engl J Med. 2012;366(8):687–
96. DOI: 10.1056/NEJMoa1100370

3. Tada M., Murata M., Murakami F., Shimada M., Mi-
zumachi M., Arima K., et al. Development of the strip-
off biopsy. Gastroenterol Endosc. 1984;26(6):833–9. 
DOI: 10.11280/gee1973b.26.833

4. Kakushima N., Fujishiro M. Endoscopic submucosal dis-
section for gastrointestinal neoplasms. World J Gastroen-
terol. 2008;14(19):2962–7. DOI: 10.3748/wjg.14.2962

5. Dumoulin F.L., Hildenbrand R. Endoscopic resection 
techniques for colorectal neoplasia: Current developments. 
World J Gastroenterol. 2019;25(3):300–7. DOI: 10.3748/
wjg.v25.i3.300

6. Uraoka T., Takizawa K., Tanaka S., Kashida H., 
Saito Y., Yahagi N., et al. Guidelines for colorectal cold 
polypectomy (supplement to “Guidelines for colorectal en-
doscopic submucosal dissection/endoscopic mucosal resec-
tion”). Dig Endosc. 2022;34(4):668–75. DOI: 10.1111/
den.14250

7. Pimentel-Nunes P., Libânio D., Bastiaansen B.A.J., 
Bhandari P., Bisschops R., Bourke M.J., et al. Endo-
scopic submucosal dissection for superficial gastrointes-
tinal lesions: European Society of Gastrointestinal En-
doscopy (ESGE) Guideline — Update 2022. Endoscopy. 
2022;54(6):591–622. DOI: 10.1055/a-1811-7025

8. Халин К.Д., Агапов М.Ю., Зверева Л.В. Диагности-
ческая ценность предоперационной биопсии в диффе-
ренциальной диагностике эпителиальных образований 
толстой кишки. Тихоокеанский медицинский журнал. 
2018;1:41–3. [Khalin K.D., Agapov M.Yu., Zvereva L.V. 
Diagnostic value of preoperative biopsy in differential 
diagnosis of epithelial colorectal tumors. Pacific Medi-
cal Journal. 2018;1:41–3. (In Russ.)]. DOI: 10.17238/
PmJ1609-1175.2018.1.41-43

9. Jung J.S., Hong J.Y., Oh H.H., Kweon S.S., Lee J., 
Kim S.W., et al. Clinical outcomes of endoscopic re-
section for colorectal laterally spreading tumors with 
advanced histology. Surg Endosc. 2019;33(8):2562–71. 
DOI: 10.1007/s00464-018-6550-0

10. Digestive system tumors. WHO classification of tumors 
editorial board. 5th ed. Vol. 1. Lyon (France), 2019.

11. Saito Y., Yamada M., So E., Abe S., Sakamoto T., Na-
kajima T., et al. Colorectal endoscopic submucosal dissec-
tion: Technical advantages compared to endoscopic muco-
sal resection and minimally invasive surgery. Dig Endosc. 
2014;26(Suppl 1):52–61. DOI: 10.1111/den.12196

12. Fukami N. Surgery versus endoscopic mucosal resection 
versus endoscopic submucosal dissection for large polyps: 
Making sense of when to use which approach. Gastroin-
testinal Endoscopy Clinics N Am. 2019;29(4):675-685. 
DOI: 10.1016/j.giec.2019.06.007

13. Witjes C.D.M., Patel A.S., Shenoy A., Boyce S., 
East J.E., Cunningham C. Oncological outcome after lo-
cal treatment for early stage rectal cancer. Surg Endosc. 
2022;36(1):489–97. DOI: 10.1007/s00464-021-08308-1

14. Jeon H.H., Lee H.S., Youn Y.H., Park J.J., Park H. 
Learning curve analysis of colorectal endoscopic submu-
cosal dissection (ESD) for laterally spreading tumors by 
endoscopists experienced in gastric ESD. Surg Endosc. 
2016;30(6):2422–30. DOI: 10.1007/s00464-015-4493-2

15. De Cegline A., Hassan C., Mangiavillano B., Matsu-
da T., Saito Y., Ridola L., et al. Endoscopic mucosal 
resection and endoscopic submucosal dissection for colorec-
tal lesions: A systematic review. Crit Rev Oncol Hematol. 
2016;104:138–55. DOI: 10.1016/j.critrevonc.2016.06.008

16. Hayashi N., Tanaka S., Nishiyama S., Terasaki M., Na-
kadoi K., Oka S., et al. Predictors of incomplete resec-
tion and perforation associated with endoscopic submuco-
sal dissection for colorectal tumors. Gastrointest Endosc. 
2014;79(3):427–35. DOI: 10.1016/j.gie.2013.09.014

17. Sato K., Ito S., Kitagawa T., Kato M., Tominaga K., 
Suzuki T., et al. Factors affecting the technical difficulty 
and clinical outcome of endoscopic submucosal dissection 
for colorectal tumors. Surg Endosc. 2014;28(10):2959–65. 
DOI: 10.1007/s00464-014-3558-y

18. Russo P., Barbeiro S., Awadie H., Libânio D., Dinis-Ri-
beiro M., Bourke M. Management of colorectal laterally 
spreading tumors: A systematic review and meta-analysis. 
Endosc Int Open. 2019;7(2):E239–59. DOI: 10.1055/a-
0732-487

19. Saito Y., Sakamoto T., Fukunaga S., Nakajima T., Kiri-
yama S., Matsuda T. Endoscopic submucosal dissection 
(ESD) for colorectal tumors. Dig Endosc. 2009;21(Sup-
pl 1):S7–12. DOI: 10.1111/j.1443-1661.2009.00870.x

20. Kuroki Y., Hoteya S., Mitani T., Yamashita S., Ki-
kuchi D., Fujimoto A., et al. Endoscopic submucosal 
dissection for residual/locally recurrent lesions after en-
doscopic therapy for colorectal tumors. J Gastroenterol 
Hepatol. 2010;25(11):1747–53. DOI: 10.1111/j.1440-
1746.2010.06331.x



23

www.gastro-j.ru

Рос журн гастроэнтерол гепатол колопроктол 2023; 33(4) / Rus J Gastroenterol Hepatol Coloproctol 2023; 33(4)

Original articles / Оригинальные исследования

21. Toyonaga T., Man-i M., Fujita T., East J.E., Nishino E., 
Ono W., et al. Retrospective study of technical aspects 
and complications of endoscopic submucosal dissection for 
laterally spreading tumors of the colorectum. Endoscopy. 
2010;42(9):714–22. DOI: 10.1055/s-0030-1255654

22. Lee E.J., Lee J.B., Choi Y.S., Lee S.H., Lee D.H., 
Kim D.S., et al. Clinical risk factors for perforation 
during endoscopic submucosal dissection (ESD) for 
large-sized, nonpedunculated colorectal tumors. Surg 
Endosc. 2012;26(6):1587–94. DOI: 10.1007/s00464-
011-2075-5

23. Kim E.S., Cho K.B., Park K.S., Lee K.I., Jang B.K., 
Chung W.G., et al. Factors predictive of perforation 
during endoscopic submucosal dissection for the treat-
ment of colorectal tumors. Endoscopy. 2011;43(7):573–8. 
DOI: 10.1055/s-0030-1256339

24. Lim X.C., Nistala K.R.Y., Ng C.H., Lin S.Y., 
Tan D.J.H., Ho K.Y., et al. Endoscopic submucosal dis-
section vs endoscopic mucosal resection for colorectal pol-
yps: A meta-analysis and meta-regression with single arm 
analysis. World J Gastroenterol. 2021;27(25):3925–39. 
DOI: 10.3748/wjg.v27.i25.3925

Сведения об авторах
Федоренко Александр Алексеевич* — врач-эндоскопист 
отделения диагностической и лечебной эндоскопии Универ-
ситетской клинической больницы № 2 ФГАОУ ВО «Первый 
Московский государственный медицинский университет 
им. И.М. Сеченова» Министерства здравоохранения Рос-
сийской Федерации (Сеченовский Университет).
Контактная информация: shyra10@mail.ru;
119435, г. Москва, ул. Погодинская, 1, стр. 1.
ORCID: https://orcid.org/0000-0002-1792-5638

Павлов Павел Владимирович — кандидат медицинских 
наук, заведующий отделением диагностической и лечебной 
эндоскопии Университетской клинической больницы № 2 
ФГАОУ ВО «Первый Московский государственный меди-
цинский университет им. И.М. Сеченова» Министерства 
здравоохранения Российской Федерации (Сеченовский 
Университет).
Контактная информация: pvpavlov@yandex.ru;
119435, г. Москва, ул. Погодинская, 1, стр. 1.
ORCID: https://orcid.org/0000-0002-4391-5441

Кирюхин Андрей Павлович — кандидат медицинских 
наук, врач-эндоскопист отделения диагностической и лечеб-
ной эндоскопии Университетской клинической больницы 
№ 2 ФГАОУ ВО «Первый Московский государственный 
медицинский университет им. И.М. Сеченова» Минздрава 
России (Сеченовский Университет).
Контактная информация: andresteam@mail.ru;
119435, г. Москва, ул. Погодинская, 1, стр. 1.
ORCID: https://orcid.org/0000-0001-5685-8784

Тертычный Александр Семенович — доктор медицинских 
наук, профессор, заведующий лабораторией электронной 
микроскопии и иммуногистохимии Института клинической 
морфологии и цифровой патологии ФГАОУ ВО «Первый 
Московский государственный медицинский университет 
им. И.М. Сеченова» Министерства здравоохранения Рос-
сийской Федерации (Сеченовский Университет).
Контактная информация: atertychnyy@yandex.ru; 
tertychnyy_a_s@staff.sechenov.ru;
119435, г. Москва, Абрикосовский пер., 1, стр. 1.
ORCID: https://orcid.org/0000-0001-5635-6100

Information about the authors
Aleksandr A. Fedorenko* — Endoscopist, Department 
of Diagnostic and Therapeutic Endoscopy, University Clinical 
Hospital No. 2, I.M. Sechenov First Moscow State Medical 
University (Sechenov University).
Contact information: shyra10@mail.ru;
119435, Moscow, Pogodinskaya str., 1, bld. 1.
ORCID: https://orcid.org/0000-0002-1792-5638

Pavel V. Pavlov — Cand. Sci. (Med.), Head of the Department 
of Diagnostic and Therapeutic Endoscopy, University Clinical 
Hospital No. 2, I.M. Sechenov First Moscow State Medical 
University (Sechenov University).
Contact information: pvpavlov@yandex.ru;
119435, Moscow, Pogodinskaya str., 1, bld. 1.
ORCID: https://orcid.org/0000-0002-4391-5441

Andrey P. Kiryukhin — Cand. Sci. (Med.), Endoscopist, 
Department of Diagnostic and Therapeutic Endoscopy, 
University Clinical Hospital No. 2, I.M. Sechenov First 
Moscow State Medical University (Sechenov University).
Contact information: andresteam@mail.ru;
119435, Moscow, Pogodinskaya str., 1, bld. 1.
ORCID: https://orcid.org/0000-0001-5685-8784

Alexander S. Tertychnyy — Dr. Sci. (Med.), Professor, 
Head of the Laboratory of Electron Microscopy and 
Immunohistochemistry, Institute of Clinical Morphology and 
Digital Pathology, I.M. Sechenov First Moscow State Medical 
University (Sechenov University).
Contact information: atertychnyy@yandex.ru; 
tertychnyy_a_s@staff.sechenov.ru;
119435, Moscow, Abrikosovskiy lane, 1, bld. 1.
ORCID: https://orcid.org/0000-0001-5635-6100

Submitted: 02.06.2023 Accepted: 31.07.2023 Published: 30.08.2023
Поступила: 02.06.2023 Принята: 31.07.2023 Опубликована: 30.08.2023

* Corresponding author / Автор, ответственный за переписку


